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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
Based on the current specification [1], a Layer 2 PDU is discarded upon the expiry of the associated discardTimer or confirmation of successful delivery of the PDU by PDCP status report. 
In this contribution, we discuss inter-PDU-Set dependency based PDU discard for XR video traffic.  
Discussions 
Inter-PDU-set dependency in video traffic
An XR application typically uses advanced video CODEC, such as H.264 or H.265, for the video stream, wherein different PDU sets produced by the CODEC may be of different types (such as I picture vs P picture, or base layer vs. enhancement layer), may be associated with different levels of importance, and/or may have different statuses of dependency on another PDU set within the same video stream.
For example, in a group of pictures (GOP), an intra-coded (I) picture is a picture that is encoded independently of all other pictures. I picture is usually followed by a number of predictive coded (P) pictures until the same pattern is repeated at the next I picture. The P pictures are decoded and decompressed either by directly using the I picture as a reference picture or by using another preceding P picture to reconstruct its reference picture for the inter-picture prediction. Although, there is a third type of video picture, referred to as the bi-predictive coded (B) picture, we have intentionally left it out here because the buffering delay associated with the use of the B pictures will almost ensure the violation of the motion-to-photon delay requirement for XR applications, therefore making the use of the B pictures unsuitable in XR video. 
For another example, an H.264 SVC codec divides a video stream into a sub-stream of base layer PDU sets and a number of sub-streams of enhancement layer PDU sets, where each base layer PDU set is self-decodable and provides a lower spatial resolution picture, which is used as a reference picture for the enhancement layer PDU sets that are dependent on it [2]. A spatial enhancement layer PDU set provides better spatial resolution and a temporal enhancement layer PDU set provides better temporal resolution.
Inter-PDU-Set dependency based PDU discarding for XR video traffic  
The successful decompression of the P pictures (to reconstruct their associated full pictures) depends on the successful reception and decompression of their respective reference pictures. If the I picture is lost in the transmission, all the subsequently P pictures (until the next I picture) become useless to the video decoder, even if they are received successfully. Therefore, in this situation, it becomes unnecessary to transmit them in the first place. 
Similarly, the successful decompression of a spatial or temporal enhancement layer PDU set is dependent upon the successful reception of the associated base layer PDU set. If the base layer PDU set is lost in the transmission, the subsequent spatial and temporal enhancement layer PDU sets (until the next base layer PDU set) become useless to the video decoder, even if they are received successfully. Therefore, in this situation, it also becomes unnecessary to transmit them in the first place.
[bookmark: _Hlk110972057][bookmark: _Hlk110972028]The inter-PDU-set dependency based packet dropping, as described above, can help to avoid wasting valuable radio resources on unnecessary transmissions that do not improve the user experience, thereby increasing the XR capacity for the system. To enable such PDU discarding, certain inter-PDU-set dependency information needs to be provided from the UPF to the gNB. RAN2 should work with SA2 together to identify such information and to request SA2 to specify signaling means to convey such information from the UPF to the gNB.
Proposal 1: RAN2 study the support of inter-PDU-set dependency based PDU discarding to avoid wasting radio resources on unnecessary transmissions that do not improve the user experience. 
Proposal 2: RAN2 work with SA2 together to identify the inter-PDU-set dependency information needed.
Proposal 3: RAN3 request SA2 to specify signaling means to convey the inter-PDU-set dependency information from the UPF to the gNB.  
[bookmark: _Ref129681832]Conclusions
The followings are proposed:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: RAN2 study the support of inter-PDU-set dependency based PDU discarding to avoid wasting radio resources on unnecessary transmissions that do not improve the user experience. 
Proposal 2: RAN2 work with SA2 together to identify the inter-PDU-set dependency information needed.
Proposal 3: RAN3 request SA2 to specify signaling means to convey the inter-PDU-set dependency information from the UPF to the gNB.  
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