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1. Introduction
In 3GPP Rel-18 XR enhancements for NR, “XR-specific capacity improvement enhancements” had been included in the objectives [1].
	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:
· SPS and CG enhancements;
Dynamic scheduling/grant enhancements.



In TR38.838 [2], “XR-specific capacity improvement enhancement” concluded potential technologies:
	· Staggering of packet arrivals at gNB among UEs
· Delay aware scheduler
· Frame level integrated transmission scheduler
· Cooperative MIMO/precoding via bi-directional training (BiT)
· Network coding (NC)/outer coding (OC)
· gNB scheduling awareness UE playout buffer
· Impact of carrier aggregation
· Prioritizing important stream
· Adaptive inter-UE/intra-UE multiplexing techniques
· HARQ-ACK enhancement for DG scheduling
· Enhanced buffer status reporting for UL transmission
· Application data unit (ADU) dropping



In this contribution, we discussed on three issues, “Delay aware scheduler”, “Prioritizing important stream” and ”Adaptive inter-UE/intra-UE multiplexing techniques”. 
2. Discussion
2.1 Potential XR-specific capacity improvement enhancements
In TR 38.838[2], there are many potential XR-specific capacity improvement enhancements have been proposed.  However, to enhance SPS, CG and DG for XR-specific, the following issues need to be further considered:
· Delay aware scheduler
· Prioritizing important stream
· Adaptive inter-UE/intra-UE multiplexing techniques

1. 
2. 
2.1. 
2.1.1. Delay aware scheduler
In 5G XR service, packet transmission should be success before the packet delay budget (PDB) exhaust. For this propose, gNB and/or UE need to aware remaining delay time budget for each packet scheduling.
Observation#1: No remaining delay time budget aware mechanism in NR.
Proposal#1: In XR service resource scheduling should consider the remaining delay time budget.

2.1.2. Prioritizing important stream
In XR service, there are many types of streams, e.g. I-frame, P-frame, pose/control, video or audio. Each stream may have different priority in the service. Furthermore, legacy URLLC and eMBB traffic needs to consider multiplexing with XR. The existing priory index is only one bit, which is used to differentiate URLLC and eMBB traffics. In order to properly accommodate the XR service, we propose to increase the priority index to be more than one bit.

Proposal#2: In order to properly accommodate the XR service, we propose to increase the priority index to be more than one bit.

2.1.3. Adaptive inter-UE/intra-UE multiplexing techniques
Before the R18, there are only two classes of services in 5G network, i.e. URLLC and eMBB. Due to the characteristic of these two services, when there is scheduling conflict, the URLLC service always punctures the resource elements already scheduled for the eMBB service. 

In R18, the XR service is added as the third class of services in 5G network, the following issues need to be considered: 
1. Due to the XR service being delay sensitive, when a XR service frame is preempted by URLLC, the impact for the XR service shall be reduced. For example, the legacy preemption mechanism can only be allocated in time domain. We propose both the time and frequency domains shall be considered to reduce delay impacts, when the XR frame is preempted.
2. Because the XR service is delay sensitive, we propose the case of XR service preempting URLLC shall be considered.
3. In R15, when the eMBB service being preempted by the URLLC service, the URLLC service is using mini-slot level to scanning PDCCH. In XR service, we propose to consider whether to continue supporting URLLC-like mini-slot scheduling for XR multiplexing and preempting with eMBB.

Proposal#3: Because the XR service is delay sensitive, we propose the case of XR service preempting URLLC shall be considered.
Proposal#4: In XR service, we propose to consider whether to continue supporting URLLC-like mini-slot scheduling for XR multiplexing with eMBB.
3. Conclusion
From the perspectives of priority index granularity and multiplexing/preemption for XR, we have the following observations and proposals:
Observation#1: No remaining delay time budget aware mechanism in NR.
Proposal#1: In XR service resource scheduling should consider the remaining delay time budget.
Proposal#2: In order to properly accommodate the XR service, we propose to increase the priority index to be more than one bit.
Proposal#3: Because the XR service is delay sensitive, we propose the case of XR service preempting URLLC shall be considered.
Proposal#4: In XR service, we propose to consider whether to continue supporting URLLC-like mini-slot scheduling for XR multiplexing with eMBB.
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