3GPP TSG-RAN WG2 Meeting #119bis electronic                               R2-2209990
Online, October, 10th– 19th, 2022

Agenda item:
8.5.2.2
Source:
Spreadtrum Communications
Title:
Some LCP enhancements based on the traffic awareness
Document for:
Discussion and Decision
1 Introduction
In RAN2 #119e meeting, many parameters about XR traffic are discussed, with following agreements [1]:
	RAN2 assumes that PDU Set based parameters and PDU Set related information may be used for better support of XR services. RAN2 can consider both UL and DL directions.
RAN2 will study PDU Set based parameters and PDU Set related information handling in Network and UE


For the DL XR traffic, LCP is the gNB implementation, however, the LCP issues may have some impacts on MAC specification for UL XR traffic. In this contribution, the LCP issues for UL XR are discussed.

2 Discussion
In RAN2 #119e meeting discussion, the priority of XR PDU set and PDU is the major XR traffic parameter, which shall be considered in scheduling. In case of RAN can’t transmit all the packets of a PDU set, the LCP shall be based on packet priority.  Inside one LCH, the packet with high priority shall be transmitted firstly, and the packet with low priority shall be discarded. 
Proposal 1: The PDUs of high priority within one LCH should be prioritized in LCP.
Since the encoder for XR session is a long procedure, there are two types of the arrival mode for the UL XR packets, as illuminated in figure 1 and figure 2:

· One burst mode:
For the mode, all the packets of one PDU sets are created by encoder firstly, and are delivered to UE access layer as a single burst in T1, then, the LCP could start in T2. The benefit for this mode is MAC acquires all the traffic information about this PDU sets when the LCP is performed, for example, the #2 packet is with low priority. In this case, if UE could know the details of future wireless resource in T2, the strategy of LCP may be smart relatively. 
In the example of figure 1, there are 2 uplink resources for this PDU set, and the first TB could only transmit 4 packets. In T2, if UE does not know the second uplink resource in advance, UE shall consider packets with high priority for the first TB, so the TB A only contains #1, #3, #4 and #5 packet. In T3, if UE knows the second uplink resource and perform LCP for TB B, the #2 packet shall be considered. If UE does not acquire the second uplink resource, the #2 packet shall be discarded. However, if UE could know the existence of second uplink resource in T2, it may transmit #1, #2, #3 and #4 packet via TB A, and transmit #5 packet via TB B. Therefore, out of order transmission could be avoided if UE knows the uplink resource in the future.
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Figure 1: one burst mode
· One by one mode:

For this mode, multiple packets of one PDU sets are delivered to UE’s access layer one by one. When the first packets arrivers to PDCP layer, the following packets of the same PDU set are still in the process of encoding. From UE point of view, the LCP may begin once the first packet arrives. In the example of figure 2, UE performs LCP for first TB in T4. If it does not know the existence of the second uplink resource, it selects #1 and #3 packet to create the TB A, and does not transmit #2 packet because of the low priority. In T5, it could create TB B which include #2, #4 and #5. However, if UE could know the existence of future uplink resource, the LCP result for TB A shall be #1 and #2 packet.
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Figure 2: one by one mode

Observation 1: The details of future wireless resources shall impact on LCP.
Based on the discussion above, if UE take into account the future uplink grant, the out of order transmission shall be avoided. This rule is useful for both the one burst mode and the one by one mode. For the configured grant, UE could know the future uplink grant naturally, for the dynamic grant, if UE could know the details of future DG, it could improve the performance of LCP.
Proposal 2: LCP shall be enforced based on the radio resource of multiple TBs.
3 Conclusion

In this contribution we discuss the LCP for XR, and propose:
Observation 1: The details of future wireless resources shall impact on LCP.
Proposal 1: The PDUs of high priority within one LCH should be prioritized in LCP.
Proposal 2: LCP shall be enforced based on the radio resource of multiple TBs.
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