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1 Introduction
RAN plenary discussed Rel-19 enhancements for XR at RP#101 which was summarized in [1]. In this contribution, we discuss our views and provide more details on potential scope for Rel-19 XR evolution based on the outcome of the RP#101 discussions and the guideline by the RAN-P Chair [2]. 

2 Discussion
[bookmark: _Ref152537134]2.1 Multi-modal traffic
The summary of the discussion on multi-modality at RP#101 is as below:
· Enhancements for Multi-Modal flows (19): No Consensus, but still majority support to do something. If a Study on Multi-modality is to be done in RAN WGs, SA2/SA4 support is required, at least for synchronization / coordination aspects. A number of companies think RAN should not do any work unless SA2 first identifies requirements.

Based on this discussion, the RAN-P Chair indicated the following as a potential objective for Rel-19:
· Study and if justified, specify aspects related to multi-modality(intra-UE)/multi-QoS flow (intra-UE) (with coordination with SA2/SA4), and other aspects requiring coordination w/ SA initiated work as necessary (e.g., SA2/SA4 task list which may potential have RAN impact)

On the wording of the potential objective above, we have the following feedback:
1. The term ‘multi-modality/multi-QoS flow’ can be misread to imply that they are alternatives, i.e. that traffic differentiation within a single QoS flow is possible. It should be clarified that there is no intention to break the QoS flow concept. 
2. Multi-modal services had been discussed in SA2 in Rel-18 where SA2 did not identify any RAN impact of this work. SA2 have no further work planned for multi-modal services in Rel-19 [3]. Therefore, references to ‘SA initiated work’ needs to be removed, as there is none.

Going one step further into the details, three main topics were raised, i.e. coordinated transmissions, RAN awareness of inter-dependencies, and multiple DRX cycles. However, a worrying trend noticed was that proponents were going straight into discussing solutions, without justifying whether there is a problem to be resolved. For example, LCP enhancements were raised as a means to achieve coordinated transmissions – without discussing whether coordinated transmissions are actually needed in the first place. 
This example of LCP enhancements to achieve synchronized transmissions also highlights another issue. LCP (i.e. transport block preparation) can only run once the UL DCI is received and UL TB size is known. NR UEs are required to support TB preparation times of ~0.5ms, and any enhancement to LCP increases the complexity of TB preparation in an already tight deadline. Given the late stage of the NR lifecycle that we are in now, we should not be introducing any such changes that has significant implementation impact.
Proposal 1: The study objective on multi-modality is updated as follows:
· Remove references to SA2/4 initiated work on multi-modality, as there is no such work
· Clarify that there is no intention to introduce differentiated QoS treatment within a QoS flow
· Clarify that no changes with significant implementation impact will be introduced at this late stage of the NR lifecycle.


2.2 Measurement Gaps / Scheduling restrictions
In RP#101, the enhancement for measurement gap and scheduling restrictions was listed to be considered further, as follows:
· Specify enhancements for reducing the impact to capacity and impact to individual UEs with respect to scheduling restrictions for FR1 and FR2 inter-frequency RRM measurements with measurement gaps and FR2 intra-frequency measurements w/o measurement gaps. [RAN1, RAN2, RAN4].

This is aligned with the results of Rel-18 study on XR enhancements, where significant capacity gains are observed by the evaluated schemes (i.e., with up to 400% capacity gain at FR1). These evaluated schemes and corresponding simulation results are captured in clause B.1.7 of the Rel-18 XR study TR 38.835 [4]. 
We support the inclusion of “measurement gaps / scheduling restrictions” in Rel-19 XR evolution scope, at least for FR1 case.
Proposal 2: Enhancements to Measurement gaps / scheduling restrictions are included in Rel-19 XR evolution.

2.3 CQI/CSI enhancements
Based on companies’ contributions to RP#101, some CQI/CSI enhancements were proposed to improve link adaptation operation for XR traffic scheduling. The types of CQI/CSI enhancement proposals can be grouped as: soft-HARQ-ACK enhancements, enhanced CQI based on DMRS, and enhanced CQI for CBG-based transmissions.
A variety of schemes were also studied during the Rel-18 XR study [4] for each of these groups of enhancements. Based on the evaluation results in [4], the following can be observed:
· Soft-HARQ-ACK enhancement can provide up to 14% capacity gain depending on the evaluated scheme. However, Rel-18 XR study TR also captures some soft-HARQ evaluation results that cause system capacity loss (i.e., up to 6% loss). See clause B.1.5 of TR 38.835 [4]. 
· Enhanced CQI based on DMRS can provide up to 21% capacity gain depending on the evaluated scheme and simulation scenario. No capacity loss was observed by any of the evaluated schemes according to TR 38.835, clause B.1.4 [4]. 
· Enhanced CQI for CBG-based transmissions can provide a capacity gain between 16% and 22% according to the captured evaluation results in clause B.1.3 of TR 38.835 [4]. No capacity loss was observed. 

Based on the simulation results captured in Rel-18 XR study TR 38.835 [4], enhanced CQI schemes (either based on DMRS or for CBG-based transmissions) seem to have a potential of over 20% capacity gain. However, soft-HARQ-ACK based schemes appear to have a mix between up to 14% gain and up to 6% loss. 
However, in addition to the Rel-18 XR evaluation results, other impacts on system performance and feasibility should also be considered, such as increased signaling overhead and increased implementation complexity. As a matter of fact, similar link adaptation/CQI/CSI enhancement schemes were studied but not supported in Rel-17 eURLLC work because of such drawback in addition to limited gain. Also, it was clearly not deemed convincing enough to progress as part of Rel-18 XR. The lack of consensus on which approach (if any) to adopt, is also not a good starting point for efficient WG discussion if it was agreed to progress this, so this would also need to be considered before embarking on such work.
Having said that, we could be open to consider “enhanced CQI based on DMRS” and “enhanced CQI for CBG-based transmissions” given the fact that no capacity loss was observed in [4] and over 20% system capacity gain was shown in some configurations. 
Proposal 3: If CQI/CSI enhancements are considered for Rel-19 XR evolution, the decision shall be made based on the evaluation results captured in TR 38.835 and other system performance/feasibility aspects (e.g., signaling overhead, complexity, etc.)

2.4 Enhanced delay-aware scheduling
Delay aware scheduling was extensively discussed in RAN2 during the Rel-18 study on XR. The only recommendation on delay awareness was to introduce delay reporting of buffered data in the UL to the gNB, which has led to the introduction of the Delay Status Report (DSR) to enable delay aware scheduling. The question of whether to consider delay as a factor into LCP was discussed in R2#120 and R2#121 with the conclusion that it is unnecessary. Given this conclusion in Rel-18, and also taking our argument raised earlier in this document (see Section 2.1) on LCP impact on hard real time deadlines into account,  we propose that no changes to LCP are introduced.
Proposal 4: No changes to logical channel prioritization are introduced in Rel-19 XR evolution.

2.5 RLC enhancements for small PDBs
RLC enhancements for data with small delay budget was discussed under the umbrella of UP enhancements for Rel-19 at RP#101. From those discussions, it has become clear that this topic is a better fit under the umbrella of Rel-19 XR. As a bit of background, RLC AM operation provides very good reliability but at the cost of high latency making it unsuitable for the transmission of data with small delay budgets such as XR traffic in its current form. A joint paper [5] is provided by the proponents to enhance RLC AM operation to enable it to work well with XR traffic.
Proposal 5: Enhancements to RLC AM are included in Rel-19 XR evolution.

3 Conclusions	
Based on the discussion in section 2, we propose the following: 
Proposal 1: The study objective on multi-modality is updated as follows:
· Remove references to SA2/4 initiated work on multi-modality, as there is no such work
· Clarify that there is no intention to introduce differentiated QoS treatment within a QoS flow
· Clarify that no changes with significant implementation impact will be introduced at this late stage of the NR lifecycle.

Proposal 2: Enhancements to Measurement gaps / scheduling restrictions are included in Rel-19 XR evolution.
Proposal 3: If CQI/CSI enhancements are considered for Rel-19 XR evolution, the decision shall be made based on the evaluation results captured in TR 38.835 and other system performance/feasibility aspects (e.g., signaling overhead, complexity, etc.)
Proposal 4: No changes to logical channel prioritization are introduced in Rel-19 XR evolution.
Proposal 5: Enhancements to RLC AM are included in Rel-19 XR evolution.
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