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[bookmark: _Ref7619946]Introduction
PDU-set based discarding mechanism for XR was discussed in the last RAN2#121, and the purpose of the new discarding mechanism is identified to address temporary congestion in the gNB side [1]. 3GPP standardized many solutions to prevent congestions and solutions to alleviate congestion. In this contribution, we discuss whether the new Rel-18 PDU-set based discarding mechanism for XR is necessary or not aside from the existing congestion solutions.
	RAN2 thinks PSI can be useful for PDU set-based discard. RAN2 aims to introduce a mechanism to allow UE to handle discarding of packets with different PSI in case of congestion. FFS for other cases.



Discussion
[bookmark: Proposal]Existing solutions
We think the existing congestion solutions can be categorized into two types, one is solution to prevent/avoid congestions before it happens, pre-caution, Type1 and the other type is solution to alleviate congestions, Type2. The most common solution of Type1 is RAN admission control, namely, limit the number of the UEs connected to gNB, using unified access control. 3GPP SA also specified core side admission control for slice services. With this, NSACF (Network slice Admission Control Function) updates UE’s allowed NSSAI and/or Rejected NSSAI to limit the maximum number of UEs using particular slice services. Those admission controls can be used with also other solutions such like resource isolation specified in SA5, RRMPolicyRatio with Shared resources/Prioritized resources/Dedicated resources.
Type1: Prevent congestion, pre-caution
· Solution1: RAN admission control, unified access control, limit the number of the UEs connected to gNB
· Solution2: RAN slice admission control, NSACF updates UE’s allowed NSSAI and/or Rejected NSSAI to lime the maximum number of UEs using particular slice services
· Solution3: Resource isolation, with SA5 RRMPolicyRatio with Shared resources/Prioritized resources/Dedicated resources
The other type is solution to alleviate congestions, Type2, solution which is used after congestion happens. This type2 solutions intend to reduce the user traffic being handled in gNB side, offloading the traffic to other cells, or reduce the number of UEs connected to gNB, or discarding obsoleted user packets.
Type2: Alleviate congestion
· Solution1 Handover some UEs to other cells
· Solution2 Release some UE’s connections
· Solution3 PDU discarding based on discardTimer specified in TS38.323, timer for each PDCP SDU
Solution1 and 2 can address the fundamental issue. On the other hand, solution3 discarding only works for the momentary congestion, it’s like a symptomatic treatment and not address the root cause. So, even though solution3 improves the situation temporally, but still may result in next discarding and it happens again one after another. Also, solution3 alleviates the congestion at the expense of user experience. In other words, it means that with this solution gNB may be able to accommodate more users, but each user having less quality. We cannot say it is useless at all, but from our perspective, not so attractive. 
[bookmark: Observation1]Observation1: 3GPP have already specified many solutions to prevent congestion/alleviate congestion
Observation2: PDU discarding alleviates the temporary congestion at the expense of user experience. So, not so attractive for operators.

Rel-18 XR enhancement
For Rel-18 XR enhancement, in our understanding, the following options are on the table.
· Option1: PDU discarding based on PSDB (PDU-Set Delay Budget), timer for PDU set(multiple PDCP SDUs)
· Option2: PDU discarding based on PSI(PDU-Set Importance)
· Option3: PDU discarding based on PSIHI(PDU-Set Integrated Handling Indication)

We understand that option1 is a similar mechanism to the current discarding mechanism based on discardTimer and we see some benefit. But as to option2 and option3, we are not sure their use cases and gains. In other words, we are wondering whether any issue can be addressed only by option2/option3, and seems enough having only option1.
[bookmark: Proposal1]Proposal1: RAN agree to include Option1 as the Rel-18 XR WI objectives
· Option1: PDU discarding based on PSDB (PDU-Set Delay Budget), timer for PDU set(multiple PDCP SDUs)

[bookmark: Proposal2]Proposal2: RAN agree not to include Option2 and/or option3 as the Rel-18 XR WI objectives
· Option2: PDU discarding based on PSI(PDU-Set Importance)
· Option3: PDU discarding based on PSIHI(PDU-Set Integrated Handling Indication)

Proposal3: RAN agree to adopt the following WID change
	[bookmark: Proposal3]
Specify the enhancements related to power saving:
1 -	DRX support of XR frame rates corresponding to non-integer periodicities (through at least semi-static mechanisms e.g. RRC signalling) (RAN2).
Specify the enhancements related to capacity:
-	Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2);  
-	Dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE (RAN1);
-	BSR enhancements including at least new BS Table(s); (RAN2);
-	Delay reporting of buffered data in uplink; (RAN2);
-	Provision of XR traffic assistance information for DL and UL (e.g. periodicity); (RAN2);
-	Discard operation of PDU Sets, based on PSDB (PDU-Set Delay Budget) (RAN2);
2 Specify the enhancements for XR Awareness (RAN2, RAN3): TBD (detailed objectives will be further clarified at RAN#99 based on the conclusions of TR38.835, and work to be started only after RAN#99)

Note: Impacts to RAN3 will be assessed at RAN#99
Note: PDU discarding based on PSI(PDU-Set Importance) and/or PSIHI(PDU-Set Integrated Handling Indication) are precluded.




Conclusion
We make the following observations and proposal.
Proposal1: RAN agree to include Option1 as the Rel-18 XR WI objectives
· Option1: PDU discarding based on PSDB (PDU-Set Delay Budget), timer for PDU set(multiple PDCP SDUs)
Proposal2: RAN agree not to include Option2 and/or option3 as the Rel-18 XR WI objectives
· Option2: PDU discarding based on PSI(PDU-Set Importance)
· Option3: PDU discarding based on PSIHI(PDU-Set Integrated Handling Indication)

Proposal3: RAN agree to adopt the following WID change
	
Specify the enhancements related to power saving:
1. -	DRX support of XR frame rates corresponding to non-integer periodicities (through at least semi-static mechanisms e.g. RRC signalling) (RAN2).
Specify the enhancements related to capacity:
-	Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2);  
-	Dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE (RAN1);
-	BSR enhancements including at least new BS Table(s); (RAN2);
-	Delay reporting of buffered data in uplink; (RAN2);
-	Provision of XR traffic assistance information for DL and UL (e.g. periodicity); (RAN2);
-	Discard operation of PDU Sets, based on PSDB (PDU-Set Delay Budget) (RAN2);
4 Specify the enhancements for XR Awareness (RAN2, RAN3): TBD (detailed objectives will be further clarified at RAN#99 based on the conclusions of TR38.835, and work to be started only after RAN#99)

Note: Impacts to RAN3 will be assessed at RAN#99
Note: PDU discarding based on PSI(PDU-Set Importance) and/or PSIHI(PDU-Set Integrated Handling Indication) are precluded.
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