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1. [bookmark: _Toc18413600][bookmark: _Toc18403966][bookmark: _Toc18404533]Introduction
In this contribution we discuss how packet discard functionality in RAN2 protocol layers would be impacted with XR traffic. There are two types of enhancements that need to be considered for this. 
1) Selective packet discard mechanism based on PSDB
2) Collective packet discard mechanism based on PDU-set inter-dependencies
2. PSDB based packet discard mechanism
In RAN, packet discard mechanism is based on PDB. The PDB is used in PDCP layer to selectively discard packets that exceed the delay budget. In XR, different PDU-sets within the XR traffic may have different associated PSDB. Based on the latest SA2 progress it seems SA2 are still considering to specify a mechanism to enable differential PSDB for different PDU-sets within the XR traffic. So, it seems we can also consider this in RAN. 
Proposal 1: RAN2 should consider mechanisms for selective packet discarding based on PSDB if SA2 agrees the corresponding mechanisms
Then we have to discuss how this will impact UL and DL. In general, in DL, the selective packet discard mechanism can be left to network implementation. In UL on the other hand, some additional signalling may be needed to configure and enable the selective discard of packets based on PSDB. 
Proposal 2: In DL, the selective packet discard mechanism based on PSDB can be left to network implementation
Proposal 3: In UL, the PDCP layer can be enhanced to handle selective discard of packets based on PSDB
3. Collective packet discard based on PDU-set inter-dependencies
XR traffic consists of PDU-sets which are dependent on each other. As an example, in a video stream, the I frames are independent frames which can be decoded and rendered without any other frames; where as the P and B frames are dependent on other parts of the GoP. Thus, if an I frame is lost or is discarded then none of the dependent P/B frames can be decoded/rendered by the receiver. 
Thus, some enhancements are possible for discarding dependent PDU-sets when the certain other PDU-sets are discarded. The implications on the RAN protocol stack for discard mechanism are different based on the architecture used for XR traffic. 
If different PDU-sets are mapped to different DRBs, then collective-discard functionality would require communication between PDCP entities. In DL, such functionality can be left to network implementation. In UL we should discuss whether some new mechanisms are needed to enable collective packet discard functionality in RAN. 
In order to enable this functionality, RAN protocol layers should be aware of the inter-dependency of various parts of the XR-traffic. Currently, however, it is unclear how such dependency information is going to be provided to RAN. Moreover, looking at the SA2 discussion on this topic, it seems there is currently not enough support for such optimisations in SA2. Given that RAN2 anyway needs to wait for SA2 to specify if and how the PDU-set inter-dependency information is provided to RAN, it seems currently, we can deprioritise this topic until further progress in SA2 is made. 
Observation: The additional gains with collective packet discard mechanism based on PDU-set inter-dependencies over the PDU discard functionality based on PSDB are not clear
Based on the above analysis, we propose the following: 
Proposal 4: Any collective packet discard mechanism based PDU-set inter-dependencies in DL can be left to network implementation
Proposal 5: Enhancements for collective packet discard mechanism based on PDU-set inter-dependencies in UL should wait until SA2 progresses the corresponding discussion. So, RAN2 should deprioritise these discussions for now

4. Conclusion
[bookmark: _Toc18404543][bookmark: _Toc18413612][bookmark: _Toc18403976]Proposal 1: RAN2 should consider mechanisms for selective packet discarding based on PSDB if SA2 agrees the corresponding mechanisms
Proposal 2: In DL, the selective packet discard mechanism based on PSDB can be left to network implementation
Proposal 3: In UL, the PDCP layer can be enhanced to handle selective discard of packets based on PSDB
Observation: The additional gains with collective packet discard mechanism based on PDU-set inter-dependencies over the PDU discard functionality based on PSDB are not clear
Proposal 4: Any collective packet discard mechanism based PDU-set inter-dependencies in DL can be left to network implementation
Proposal 5: Enhancements for collective packet discard mechanism based on PDU-set inter-dependencies in UL should wait until SA2 progresses the corresponding discussion. So, RAN2 should deprioritise these discussions for now
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