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Abstract
In low latency encoding, ALF coefficients can be derived from the currently encoded picture without using in the current picture but are signaled in APS for the use in the next pictures. In this case, APS should be signaled after the last VCL NAL unit to keep the TemporalID of the access unit, however according to the current specification draft such order of NAL units is not allowed. APS can be sent only before the last VCL NAL unit, which in this case belongs to the next access unit with potentially having higher TemporalID.
In this contribution, it is proposed to relax the constraint on the APS and VCL NAL units order and to allow signaling of APS NAL unit after the last VCL NAL unit in the same access unit, or to decouple the TemporalID setting for APS from the access unit TemporalID and make it as an encoder choice to assign APS TemporalID.
Introduction
In low latency encoding, when ALF coefficients are derived from the currently encoded picture without using in the current picture but are signaled in APS for the use in the next pictures. In this case, APS NAL unit has a TemporalID of the next access unit and cannot be used for the access unit having the same TemporalID as the access unit, from which the APS was derived [1].
According to VVC draft, the order of NAL units and TemporalID are defined as follows.
Each access unit starts with an access unit delimiter NAL unit. There shall be at most one access unit delimiter NAL unit in any layer access unit.
The order of the coded pictures and non-VCL NAL units within a layer access unit or an access unit shall obey the following constraints:
–	When any DPS NAL units, VPS NAL units, SPS NAL units, PPS NAL units, APS NAL units, prefix SEI NAL units, NAL units with nal_unit_type in the range of RSV_NVCL_25..RSV_NVCL_26, or NAL units with nal_unit_type in the range of UNSPEC28..UNSPEC29 are present in a layer access unit, they shall not follow the last VCL NAL unit of the layer access unit.
–	NAL units having nal_unit_type equal to SUFFIX_SEI_NUT or RSV_NVCL_27, or in the range of UNSPEC30..UNSPEC31 in a layer access unit shall not precede the first VCL NAL unit of the layer access unit.
–	When an end of sequence NAL unit is present in an access unit, it shall be the last NAL unit among all NAL units with in the access unit other than an end of bitstream NAL unit (when present).
–	When an end of bitstream NAL unit is present in an access unit, it shall be the last NAL unit in the access unit.
The value of TemporalId for non-VCL NAL units is constrained as follows:
–	If nal_unit_type is equal to DPS_NUT, VPS_NUT, or SPS_NUT, TemporalId is equal to 0 and the TemporalId of the layer access unit containing the NAL unit shall be equal to 0.
–	Otherwise, when nal_unit_type is not equal to EOS_NUT and not equal to EOB_NUT, TemporalId shall be greater than or equal to the TemporalId of the layer access unit containing the NAL unit.

If ALF coefficients are delayed till the access unit having the desired TemporalID to be signalled, then this ALF filter cannot be used in any access unit before the access unit, which carries this APS signalling.
Proposed modifications
Relaxing the order of NAL units to allow APS to be sent after the last VCL NAL unit.
The order of the coded pictures and non-VCL NAL units within a layer access unit or an access unit shall obey the following constraints:
–	When any DPS NAL units, VPS NAL units, SPS NAL units, PPS NAL units, APS NAL units, prefix SEI NAL units, NAL units with nal_unit_type in the range of RSV_NVCL_25..RSV_NVCL_26, or NAL units with nal_unit_type in the range of UNSPEC28..UNSPEC29 are present in a layer access unit, they shall not follow the last VCL NAL unit of the layer access unit.
–	NAL units having nal_unit_type equal to SUFFIX_SEI_NUT or RSV_NVCL_27, or in the range of UNSPEC30..UNSPEC31 in a layer access unit shall not precede the first VCL NAL unit of the layer access unit.
–	When an end of sequence NAL unit is present in an access unit, it shall be the last NAL unit among all NAL units with in the access unit other than an end of bitstream NAL unit (when present).
–	When an end of bitstream NAL unit is present in an access unit, it shall be the last NAL unit in the access unit.

Alternatively, allow TemporalID to be different from the access unit TemporalID.
The value of TemporalId for non-VCL NAL units is constrained as follows:
–	If nal_unit_type is equal to DPS_NUT, VPS_NUT, or SPS_NUT, TemporalId is equal to 0 and the TemporalId of the layer access unit containing the NAL unit shall be equal to 0.
–	Otherwise, when nal_unit_type is not equal to APS_NUT, EOS_NUT and not equal to EOB_NUT, TemporalId shall be greater than or equal to the TemporalId of the layer access unit containing the NAL unit.
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