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1 Introduction
In RAN2 #119e meeting, some enhancements on XR capacity has been discussed, with following agreements [1]:
	As starting point, RAN2 can further discuss the solutions in TR 38.838 that can impact on L2 operation (e.g., BSR, LCP, assistance information for scheduling, packet discarding, prioritization) for XR-specific capacity improvement. RAN2-specific solutions are not precluded (even if RAN1 hasn’t discussed them before) 
Enhancement to SPS/CG should be justified for XR scheduling and should be evaluated against dynamic grant (DG) scheduling which should be considered as baseline. Should justify why enhancements are needed. 

RAN2 considers SPS enhancements may not be needed in Rel-18 XR since PDCCH capacity is not assumed to be a problem for XR. FFS if SPS has some power consumption benefits.


In this contribution, some enhancements on scheduling are discussed.
2 Discussion
For uplink XR data, the huge amount of data is a challenge of capacity. Considering the relative low frequency efficiency of SPS/CG, the DG scheduling may be a better choice. Compare with CG, the major problem of DG is the long delay from SR/BSR to the PUSCH transmission, but whether this issue exist or not depends on the arrival timing of uplink XR data. If arrival timing could be known in advance, gNB shall assign the DG to UE in the exact occasion, so the extra delay is avoided. 
The details of two uplink XR data arrival modes are illuminated in figure 1. In these two modes, encoder chooses the image of T1 and T2 as the source to be encoded, and the period between T1 and T2 is 16.67ms. In the one burst mode, all the packets for the first image are delivered to access layer in T1-A, and the packets for the second image arrive in T2- A. If the encoding duration for every image is fixed, the arrival time of uplink XR data could be predicted, otherwise, the arrival time of every image shall not be fixed. In this paper, it is assumed the arriving of XR data could be predicted.
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Figure 1: the arrival time of uplink XR data
If the packets are delivered to access layer in one by one mode, the first packet for the T1 image arrives at T1-A, and the last packet arrives at T1-B. If the distance between T1 and T1-A is fixed, at least the arrival time of the first packet for one image could be predicted in advance.
Observation 1: the arrival time of XR uplink data depends on the encoding strategy. 
If the arrival time of one image could be predicted, the DG shall be assigned to UE in the predicted occasion in advance, and the problem of delay for the first packet in PDU set could be avoided. The second issue the size of uplink grant. If the packets of one image are delivered to access layer via one burst mode, UE could know the total size of all the packets and create a BSR to request the uplink grant furtherly, which is illuminated in figure 2. 
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Figure 2: Assign the UL grant in T1-A in advance
Proposal 1: The DG shall be assigned to UE in the predict occasion.

In the example of figure 2, the DG is applied to  the delay of first TB is decreased, but the delay of the packet #3, #4 and #5 is still not solved. Since all the packets of one PDU set shall be presented together, the user experience is not improved. In order to solve this problem, multiple DGs could be assigned to UE in advance, as illuminated in figure 3. 
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Figure 3: Multiple DG assignment and reversed BSR

When multiple DGs are assigned to UE, both gNB and UE do not know the total size of the PDU set, so the total of multiple DGs may not match the size of PDU set. In figure 1, for the one burst mode, UE could know the total size of PDU set in T1-A, and for one by one mode, UE does not know the size of PDU set until T1-B. If the DG is less than the total size of PDU set, UE could request more wireless resources via BSR, otherwise, UE could request gNB to decrease the size of TB. In the example of figure 3, this variable TB is in (T1-A + 2 slots). In this case, UE finds this situation in T1-A, and indicates the gNB to decrease the size of the variable TB from 1000 bytes to 500 bytes. This indication could be a MAC CE. From gNB point of view, this retrieved wireless resource could be assigned to other UE.
Proposal 2: Multiple DGs shall be assigned to UE in the predict occasions.
Proposal 3: If the size of multiple DGs does not match the size of total PDU set, UE shall request to increase or decrease the radio resource.

Proposal 4: A new type of MAC CE shall be introduced to request gNB to retrieve the radio resource.
3 Conclusion

In this contribution we discuss the scheduling enhancement of XR, and propose:
Observation 1: the arrival time of XR uplink data depends on the encoding strategy. 

Proposal 1: The DG shall be assigned to UE in the predict occasion. 

Proposal 2: Multiple DGs shall be assigned to UE in the predict occasions.
Proposal 3: If the size of multiple DGs does not match the size of total PDU set, UE shall request to increase or decrease the radio resource.

Proposal 4: A new type of MAC CE shall be introduced to request gNB to retrieve the radio resource.
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