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Introduction
For the study on ‘XR Enhancement for NR’, the SID [1] describes the objective of SI regarding XR-specific capacity improvement as below:

	Objectives on XR-specific capacity improvements (RAN1, RAN2):
· Study mechanisms that provide more efficient resource allocation and scheduling for XR service characteristics (periodicity, multiple flows, jitter, latency, reliability, etc…). Focus is on the following mechanisms:
· [bookmark: _GoBack]SPS and CG enhancements;
· Dynamic scheduling/grant enhancements.



Meanwhile, during Rel-17 RAN1 SI, several issues and the corresponding solutions were discussed extensively, and some potential solutions for capacity improvement are now presented in clause 7.3.3 in TR 38.838 [2]. Even though those solutions are already studied and evaluated from RAN1 perspective, there still seems the need for RAN2 to further study the motivation and the expected spec. impact of those solutions from RAN2 perspective. Thus, in this paper, we would like to summarize the solutions in TR 38.838 and identify the solutions that can have RAN2 impact and need further discussion in RAN2.
[bookmark: OLE_LINK462][bookmark: OLE_LINK463]Discussion
As a result of RAN1 study on XR in R17, some potential solutions for XR-specific capacity improvement are now presented in the clause 7.3.3 in TR 38.838 and they can be summarized as below table.
	Solutions in TR 38.838
	Description for solution

	Staggering of packet arrivals at gNB among UEs
	Equal offset: the Traffic arrival offset among different UEs are equal or the same, which means that the packet arrival times of UEs are evenly spaced within the multimedia periodicity, i.e. (Evenly Spaced).

	Delay aware scheduler
	During scheduling, gNB considers factors including: the remaining delivery time of the frame, etc.

	Frame level integrated transmission scheduler
	During scheduling, gNB considers factors including: the size of the frame, the size of the already sent part of the frame, the remaining delivery time of the frame, etc.

	Cooperative MIMO/precoding via bi-directional training (BiT)
	Bi-directional Training (BiT) is a spatial-domain interference avoidance scheme in a TDD Cooperative MIMO system. In BiT, DL interference probing is performed on uplink sounding resources semi-statically coordinated among gNBs. Then DL interference mitigation in spatial domain is performed by each gNB for its DL transmissions based on the interference probing outcome.

	Network coding (NC)/outer coding (OC)
	The network/outer coding scheme is based on introducing the NC/OC sublayer below PDCP. PDCP packets are segmented into a suitable number of sub-packets, network encoded with desirable redundancy, and handed to RLC, MAC, and PHY layer for OTA transmission. The placement for NC/OC sublayer is as a part of the RLC layer.

	gNB scheduling awareness UE playout buffer
	The proposed scheme is for UE to feedback not only the XR-application type (XR-application awareness) but also the implemented playout buffer at application layer to the gNB. In the evaluation, the size of playout buffer is feedback from UE and known at gNB. Then, gNB can have additional PDB, which could give gNB more time to schedule UE within the delay budget requirements of the XR service and more likely to successfully transmit packets with link adaptation gain.

	Impact of carrier aggregation
	This clause describes the capacity performance with enhanced carrier aggregation, e.g. applying CA with enhancements to a two-carrier DL CA: DDDDD DDDUU (2.6GHz) + DSUDD SUUDD (4.9GHz).
The CA enhancement here includes "cross-carrier HARQ ACK feedback" and "cross-carrier DL retransmission".

	Prioritizing important stream
	The transmission of the more important stream, e.g. I-frame or pose/control is prioritized

	Adaptive inter-UE/intra-UE multiplexing techniques
	In the evaluation, enhanced preemption mechanism with finer granularity preemption area indication is evaluated. For simulation of XR traffic and uRLLC traffic, uRLLC traffic and XR traffic are considered as the two types of traffic to be transmitted in the system, where uRLLC traffic has higher priority (HP) while XR traffic has a relatively low priority (LP).

	HARQ-ACK enhancement for DG scheduling
	UE provides enhanced HARQ-ACK feedback beyond the baseline single bit ACK/NACK status in the form of a Delta MCS based on PDSCH decoding. This additional information provided by the UE based on reception of a transport block is used for gNodeB to adapt the scheduling of retransmissions.

	Enhanced buffer status reporting for UL transmission
	Enhancements to BSR reporting could make the network's UE buffer estimation closer to the actual UE buffer value.

	Application data unit (ADU) dropping
	All PDCP packets belonging to a single ADU frame are dropped after any of them have passed the PDB limit.



Even though the study on those solutions started in RAN1, some of the solutions are highly related to the mechanisms specified by RAN2 and also need signalling support from RAN2 specification. More specifically, some of the solutions like ‘Enhanced buffer status reporting for ULTx’ and ‘Prioritizing important stream’ are highly related to the BSR and LCP mechanism and need further enhancement in the legacy MAC operation. And other solutions like ‘gNB scheduling awareness UE playout buffer’, ‘Frame level integrated transmission scheduler’, and ‘Delay aware scheduler’ are related to scheduling operation in MAC layer. Even though the scheduling solutions mainly depend on gNB implementation, they also require some signalling support from RAN2. Plus, the solution ‘ADU dropping’ is also related to the legacy PDCP discarding mechanism and requires further discussion in RAN2. On the other hand, other solutions not mentioned above are usually related to RAN1 operations and thus RAN2 can just wait for further discussion result from RAN1 for them. 
Observation 1: Some solutions in TR 38.838 are related to the existing L2 operation (e.g., BSR, LCP, scheduling, PDCP discarding) and need further study in RAN2.

Based on the observation above, we would like to propose the following.
Proposal 1: RAN2 is asked to further discuss the solutions in TR 38.838 that can impact on L2 operation (e.g., BSR, LCP, scheduling, PDCP discarding) for XR-specific capacity improvement.

Conclusion
[bookmark: OLE_LINK3]Based on the discussion above, we have the following observations and proposals:
Observation 1: Some solutions in TR 38.838 are related to the existing L2 operation (e.g., BSR, LCP, scheduling, PDCP discarding) and need further study in RAN2.
Proposal 1: RAN2 is asked to further discuss the solutions in TR 38.838 that can impact on L2 operation (e.g., BSR, LCP, scheduling, PDCP discarding) for XR-specific capacity improvement.
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