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1. Introduction
This report addresses the following aspects: 
· In Subclause 2, Moderator summary based on tdoc review and RAN-Chair guidance document [1], as captured in RP-233105. 
· In Subclause 3, NWM document for pre-collection of comments, commenting on RP-233105 and RP-233106
· In Subclause 4, Main captured outcomes and comments from offline discussions during TSG RAN 102

2. Summary based on tdoc review 
This summary is generated before the meeting. It uses the framework given in the RAN-chair guidance document [1]

Table 1. Moderators Analysis of Submitted Tdocs

	Topic / Objective
	Proposal / Comment
	Support etc

	Multi-Modality, as in [1]:
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) 
Check in RAN#105
	Overall: Wide support or acceptance, including some major operators. 

Study phase: From a couple of major companies, the acceptance of this objective comes with the condition that there is a study phase to determine the scope. Almost all tdocs seems to assume the study phase (Moderator assumes that the Study phase would typically determine benefits, complexity as basis for in/out decisions, and there is no need to mention this). 

Intra-UE restriction: Seems acceptable. Two tdocs: NTT Docomo and China Unicom express general interest for inter-UE case, while tdocs from  OPPO, Ericsson, LGE, Intel, Interdigital, ZTE, Nokia assumes Intra-UE only. 

Coordination with SA2/SA4: A majority of companies assumes that coordination with SA2/SA4 is needed ort may be needed for the study phase, but the details seems to be diverging. Moderator suggest that if there is time, this aspect should be discussed seeking clarifications. 

Responsible WG: Most tdocs suggest [RAN2], some also RAN3 and RAN1.  
	Support / Accept: NEC, OPPO, Samsung, Spreadtrum, CATT, vivo, LGE, Huawei, META, Interdigital, Apple, Xiaomi, Ericsson, NTT Docomo, Chuna Unicom, ZTE, Intel, Google, CMCC, Nokia, III, Lenovo, Orange. 

Opposition: None (but conditional, see left). 

	
	Details, mainstream scope: 

Goal: Efficient and effective support for XR application with Multiple QoS flows with multi-modal inter-dependencies, meeting multi-modal QoS requirements, e.g. synchronization and/or coordination. Efficiency enhancements are expected to be visible in terms of capacity or power consumption. 

Potential Impacts: 
Enhanced RAN Awareness, by signaling from Core Network and/or indication by UE. 
Enhancements User Plane, e.g. Scheduling, LCP, Resource allocation, Discard. 
Support for multiple DRX configurations (without the restrictions of current 2nd DRX).  

Moderator: Suggest to capture the details of the mainstream scope in the WI justification. Can Discuss whether some part need to be reflected in the objective text. 

	Moderator: The support for multiple DRX was not unanimous last meeting. Tdocs from Samsung and OPPO prefers not to enhance Power saving / DRX, while tdocs from LGE, META, Ericsson, Intel, Nokia, Huawei assume it is in. 
Assume this part is included. 

Moderator: Some companies mention inter PDU Set discard as a potential impact for multi-Modal, one company states that this should be excluded. Assume that if interesting this could be discussed in the study phase.

Moderator: Some companies mention in general that LCP impact brings complexity. Assume this could be discussed in the study phase.

	
	ON ..”other aspects requiring coordination w/ SA initiated work as necessary (e.g., SA2/SA4 task list which may potential have RAN impact”

Moderator: Understands that this piece of text was intended to be general, not strictly related to Multi-modal. Suggest this to be separated into a separate tentative objective (see below on “Enhanced cross-layer Awareness, parallel with SA2 work”) 

	

	
	Moderator proposed objective: 
For Multi-Modality, Study and if justified, specify aspects related to multi-modality(intra-UE) / multi-QoS flow (intra-UE) (with coordination with SA2/SA4) [RAN2] 
Note: Check in RAN#105

Moderator proposed Justification: 
This WI shall strive to facilitate efficient and effective support for XR application with Multiple QoS flows with multi-modal inter-dependencies, meeting multi-modal QoS requirements, e.g. synchronization and/or coordination. Efficiency enhancements are expected to be visible in terms of capacity or power consumption. Potential Impacts has been identified as follows: 
Enhanced RAN Awareness, by signaling from Core Network and/or indication by UE, 
Enhancements User Plane, e.g. Scheduling, LCP, Resource allocation, Discard. 
Support for multiple DRX configurations, without the potentially problematic restrictions of Pre-Rel-19 2nd DRX.

	

	Measurement Gaps / Scheduling restrictions, as in [1]:
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].
	Moderator: Wide support, no opposition. 

Justification as in TR 38.835 B.1.7 is assumed. 

Leading Group: The moderator understands that there may be solution proposals in different groups, e.g. activation deactivation of Gaps by DCI may be the main proposal [RAN1], but also detection of stationary conditions to reduce use of GAPs [RAN2] etc. As the TUs in RAN1 are limited for this WI, Suggest to change to [RAN2, RAN1, RAN4] – mainly to give RAN2 incentive to take overall coordination work, but still listing all three groups, essentially leaving open the detailed work planning to the WI Rapporteur and proponents of proposals. 

Some companies further observes that the objective doesn’t specify the solution, which has to be determined as a part of the work, which should be possible without explicit study phase (moderator opinion). 

The original objective text may be agreeable as-is, but a number of simplifications were proposed. Suggest the following somewhat simplified text, mainly inspired by [NOK]
Proposed Objective: 
Specify enhancements for reducing the harmful impact for XR users to capacity and impact to individual UEs that are caused by RRM measurements (e.g. from inter-frequency RRM measurement gaps, or FR2 intra-frequency measurements). [RAN2, RAN1, RAN4]

	Support / Accept: Samsung, Futurewei, Spreadtrum, CATT, vivo, Ericsson, Intel, LGE, Qualcomm, MediaTek, Huawei, Interdigital, Apple, NTT Docomo, China Unicom, ZTE, Google, Nokia, 

Opposition: None

	UTO-UCI: support multiple CG configurations
	This is a tentative objective, Support need to be confirmed.

Moderator: The opposition seems to be based on belief that the baseline Rel-18 functionality is not useful. If support balance remains, suggest to discuss whether opponents can accept limited enhancements, e.g. 1 and 2 below. 
	Support / Accept: OPPO, Spreadtrum, vivo, LGE, QC, META, Interdigital, Apple, Xiaomi, Ericsson, ZTE, Google, Nokia

Opposition: Samsung, Huawei, NTT Docomo (low prio). 


	
	Details: 
1. UTO-UCI indication to be extended to be applicable for other / multiple CG configurations (baseline proposal)
2. Enhance specification of UTO-UCI to be testable. (UE determination of the content of UTO-UCI is left for UE implementation in Rel-18 (Nokia, Ericsson))
3. Indicate finer granularity for repetitions (LGE vivo ZTE QC)
4. Generalize to also be able to indicate used for resources previously indicted as unused. (QC Vivo) 

	

	CQI/CSI link adaptation enhancement
	This is a tentative objective, Support need to be confirmed.

Moderator: The opinions expressed seems strong and rooted in R1 history. If the support / opposition balance is as indicated by submitted tdocs it is a blocking issue for this objective.
Thus, If the real situation is not significantly more favourable, check whether there is more favourable support / opposition for one of the sub-proposals separately. 

The sub-proposals (moderator understanding)
a) Soft HARQ (Qualcomm, Ericsson, ZTE? ..)
Specify a HARQ feedback scheme to allow redundancy > 1 HARQ retransmission without incurring full HARQ RTTs delay, considering 
- Soft HARQ-ACK indicating delta MCS, or no of red transmissions: (TR 38.835 B.1.5) or enhanced CQI (based on PDSCH/DMRS) (TR 38.835 B.1.4)

b) Enhanced CQI based on PDSCH/DMRS (Ericsson .. )
- Specify Enhanced CQI based on PDSCH/DMRS, using current CQI reporting as baseline, to make CQI more accurate, e.g. to speed up outer loop convergence (ZTE, Eri)

c) Align CSI/CQI measurements with XR traffic/periodicity (Apple ..)
- CSI/CQI measurements and reporting to be aligned with XR traffic/periodicity to enhance the accuracy/applicability, to avoid unnecessary UE power consumption and capacity loss as otherwise interference measurement may not reflect interference the XR traffic really suffers from.

d) Enhanced CQI for CBG-based transmissions (Nokia, ZTE, ..) See TR 38.835, Annex B.1.3)

	Support / Accept: QC (Soft HARQ), Mediatek (could accept others than Soft HARQ), Apple, ZTE (support DMRS/PDSCH), Nokia, Ericsson (DMRS/PDSCH/soft-HARQ)

Opposition: Samsung, Futurewei, CATT, LGE, Huawei, NTT Docomo, Mediatek (Soft HARQ)

	Delay aware / Delay adaptive (remaining time) scheduling
	This is a tentative objective, Support need to be confirmed.

Moderator: There seems to be wide support, No opposition, but a variety of solutions. Assume this will be in. 

DL: gNB Delay awareness for DL [RAN3]

UL Main Proposals:
LCP adaptation prioritization (most companies) LG: Adaptation by LCH switching, intel Nokia: Starvation avoidance / rate enforcement enh. 

UL Proposals with some support. 
- BSR trigger (NEC, QC)
- DSR trigger (Ericsson).
- Awareness of Application buffering working point (QC, CATT), take into account PDU set delivery deadline, to relax the real PDB.  
- Use knowledge about delay/deadline to optimize procedures/timers etc, for e.g. DRX, e.g. CG resources (Apple). 
- UL/DL procedure RTT awareness (NEC)
- SR transmission indicating delayed buffer size (NEC)

Intel: Study phase required, not clear what exactly is needed in light of current functionality. 

Moderator initial assessment: For UL, Think it need to be discussed whether to strictly limit to LCP impact or not. Given the relative immaturity of discussion so far, the moderator see several possible ways forward: a) Limit to LCP only, b) leave more time (e.g. to March) to settle a specific and limited objective or c) Allow impact also beyond LCP while describing high level intentions. 

Moderator proposed objective (following c):
For the UL, If found justified, Specify enhancements  using delay/deadline information, for support of UL scheduling to enable high XR capacity while meeting delay requirements/avoiding too late PDUs. Enhancements to LCP are in scope. LCP implementation complexity should be taken into account when evaluating solutions [RAN2].

For the DL, Specify enablers to allow gNB delay adaptive (remaining time) scheduling [RAN3]

	Support / Accept: NEC, Samsung, CATT, vivo, LGE, Huawei, NTT Docomo, China Unicom, ZTE, Intel, Google, Nokia. 

Accept/support with LCP complexity concerns: Apple, QC, Mediatek, Intel

Opposition: None?
Samsung: UL only LCP impact is anticipated. 

For DL part: limited number of tdocs mention this but also no opposition/no concerns, only positive comments. 

	User Plane Enhancements
	This is a tentative objective, Support need to be confirmed.

In the Absence of a user plane SI/WI, XR UP enhancements are now proposed to be discussed here, in the context of XR WI.

	

	
	RLC AM Enhancements 
a) RLC re-transmission related enhancements for operation of RLC Acknowledged Mode (AM) with small packet delay budget. 
b) Avoid un-necessary RLC re-transmissions (TBD tentative)

Moderator: a) is the baseline proposal, understanding that there is wide support. b) this part less discussed, support not well known, but indeed related to XR. 
	a) Support / Accept: Mediatek, Apple, Huawei, Intel, InterDigital, Lenovo, LGE, Nokia, Vodafone.
Opposition: none?

b) Support: Huawei, ..

	
	PDCP
Define a mechanism for transmitter to inform the receiver of SN gap (or missing SNs) in PDCP

Moderator: this was discussed in RAN2 at the last meeting of Rel-18, with significant support, and not enough time to converge.

	a) Support / Accept: Futurewei, Intel Nokia, vivo
Opposition: ?



	Enhanced cross-layer Awareness, parallel with SA2 work
	This relates to 
1: The following part, mentioned in Multi-modal objective above: ..”other aspects requiring coordination w/ SA initiated work as necessary (e.g., SA2/SA4 task list which may potential have RAN impact”
2: FEC proposals, Network Exposure, RAN involved Rate control etc

Concrete proposals from tdocs: 
- FEC based PDU Set Discarding, e.g. by receiver notifying that it has sufficient data (QC: FEC overhead could be up to 30%). 
- Mutual exchange of QoS related info, for tuning of FEC at application, for indication of e.g. preferred bitrate and QoS params to RAN/CN. 
- RAN involved Rate control: With RAN awareness, the XR application can dynamically adjust its data rate and performance to ensure a seamless and high-quality user experience, e.g. by modifying frame rates/resolution. 

Copied from SA Rel-19 SID [SP-231198]: 
WT#4 Network exposure: Study whether and how XR related network capability/information (e.g. if the QoS profile requested by AF cannot be met, network can indicate the alternative QoS profile) can be exposed towards the application layer. NOTE 5:  Alignment and coordination with RAN work will be needed for the study.
WT#2.2 Study whether and how to support dynamic change (via user plane) in traffic characteristics (e.g. burst related parameters), provided by the application in the DN.  

Moderator: Propose to discuss this if there is time. Observation: not many companies seems to have acquired an opinion, assume this may be less mature. If there seems to be support, Could Add a placeholder / reminder Note in the WID, suggest. 

Note: Whether / to what extent Enhanced cross-layer Awareness, parallel with SA2 work shall be covered in this WID is TBD
	Support / Accept: OPPO, Spreadtrum, Qualcomm, META, Huawei, ZTE


	Evaluation Methodology
	One company proposes to capture the below tentative note in the WID. 

Moderator baseline suggestion (need confirmation) that this can be added to the WID.

Note: System-level simulations (SLS) may be used to compare the benefits of different solution variants. The SLS methodology shall follow the earlier XR simulation agreements in 3GPP TRs 38.838 and 38.835, including options for also with background eMBB traffic in addition to XR users. The eMBB traffic may be modelled as simple full buffer or as FTP3.
	Nokia

	Other
	Moderator: Suggest to not include any of these now. Some were rejected already last TSG RAN.

	

	
	CG: support non-integer periodicity
	vivo, Ericsson, Futurewei

	
	Power Saving
- PDCCH skip enh 
- Adaptive DRX (e.g. to jitter)
- multiple more flexible DRX (in addition to multimodal)

Moderator: There is interest for power saving, but the proposals from different companies are different. Given that previous rel has had significant power saving contents, suggest to not include any major power saving enh part beyond Multi-modal/multi-QoS-flow (this was proposed also after previous TSG RAN). 

Possibly (moderator speculation):
- if there is support, could keep open to do some selected small scope modification of existing mechanism (e.g. TEI-scope size). 
In any case, suggest to not attempt to agree such contents at current meeting. 
	NEC, Qualcomm, META, Ericsson, ZTE, Apple

	
	Selective PDCP duplication
	Futurewei, META, Xiaomi

	
	PDCP retransmission
	Futurewei

	
	UPIP partial protection
	LGE




3. Comments Pre-Collection 

Feedback on Rel19 XR WI can be provided on a voluntary basis using an NWM document. Please go to https://nwm-trial.etsi.org/ and search for RAN102_R19_XR.

To pave the way for XR drafting session scheduled for 12:30-14:00 am on Tuesday 12 December, it is possible provide voluntary feedback on questions and proposals above, as well as the accompanying WID proposal (RP-233106). For this drafting session, feedback provided before Monday 2100 UTC on 11 December can be taken into account. 

NWM document with comments collected before start of first meeting discussion: 



4. Offline Drafting Discussions
Session 1:  12:30-14:00 am on Tuesday 12 December
Objective: Multi-modality
Report: Objective and the related justification text is agreeable. 
Further prioritization would be helpful, e.g. IDT proposes to identify some target Multi-modality use cases. Further prioritization / focus can be considered for WID revision 2024Q1

Objective: Gaps / Scheduling Restrictions
Report: Objective agreeable. 
Further Clarification of R4 scope would be helpful. 

Objective: UTO-UCI
Report: Objective removed / not included. 
Moderator: There seems to be objective justifications but given that a handful of companies have negative view, some neutral, one company strongly object to include, and given that the importance seems to be medium for some of the proponent/accepting companies as well, moderator suggest that UTO-UCI enhancement is not further discussed for Rel-19. 

Objective: Scheduling Enhancements
Report: Objective seems agreeable
DISCUSSION: Several UE vendors has strong concerns on LCP impacts that brings additional processing. 
Could potentially consider to add something like: Additional processing impacts for LCP shall be avoided – discussion was cut short.

Session 2:  15:30-16:30 am on Wednesday 13 December
Objective: Gaps / Scheduling Restrictions
REPORT: R4 part of the objective clarified
DISCUSSION
- Nokia think we should keep original text only, would make sense to start in R2. 
- MTK think the main bullet is not clear right now. Is the work triggered by R4? Or other group? 
- Several companies think LS triggered work in R4 is sufficient. But RAN4 need to be involved early as the impact in R4 is expected to require significant discussion. 
- Can check the final text by email. 

Objective: Scheduling Enhancements
No further comeback. Moderator assumes objective ok as-is. 

Objective: L2 Enhancements
REPORT: Objective on L2 Enhancements is agreeable
DISCUSSION
- LGE think discard mechanisms are not useful, neither for RLC-AM nor for PDCP. 
- QC think that pre-processing is assumed to be supported, and an implementation that need to roll-back pre-processed PDUs is not preferred, would prefer to be able to discard for PDCP. 
- Moderator: (many comments not captured). Majority interprets that discard is intended to be covered by the RLC-AM objective. Majority support also PDCP signalled discard. No time to go into detailed technical debate over detailed justifications, on which parts to really address. Leave details to WG discussion.  
- RAN2 Chair (IDT) proposes to attempt PDCP signalled discard in 2024Q1 for R18 in RAN2, thinks it is small. 
- LG wonder if to remove it in the WID if addressed for R18 (regardless if agreed or not). 

Objective: CSI/CQI link adaptation
REPORT: Objective removed / not included. 
DISCUSSION Proposed objective (for LA based PDSCH enh a+b): Support adding more information bit(s) (e.g. at most [2] bit(s)) transmitted together with scheduled PDSCH HARQ-ACK that indicate(s) the error (the gap) of the PDSCH link adaptation, where the error is obtained using the information in the DCI scheduling the PDSCH and the received PDSCH
- Samsung think there are multiple issues, e.g. testability. How the UE derive the delta MCS and the mapping/relation to reference. Based on LLR? Also: delay to calculate this may be an issue / UE processing time. And more things. 
- MTK think this was discussed in prev rel and it was very difficult to converge. Think also the processing timeline is an issue. Need to consider additional overhead, cannot use current UCI format .. 
- Apple think testability is not the issue, no further issue than current CQI. 
- Ericsson: NW not interested in UE impl, but can consider simple feedback. The E proposal is to base this on DMRS. Think the capacity is important and think this feature gives more concrete benefits than other features. This would not be a paper feature. 
- CATT: think the proposal is to compensate for slow fading, but now also include fast fading components. Think the gain is very small.
- ZTE think all issues can be resolved if addressed, and think this is beneficial.  
- FW think that link adaptation is dominated by interference which vary a lot, so this is the main reason why benefits are limited. 
- Moderator: it seems clear that there are scenarios for which such proposal has no/low gain, but (Mod Opinion) should not be difficult to find scenarios where the gain is significant, for XR - so from this perspective the status is disappointing. However it seems also very clear that to progress this, many aspects (incl justifications) need discussion in RAN1, and given the history in RAN1, most companies think there will be no convergence, the opponents outnumber the supporters. 
Conclusion: Cannot include
DISCUSSION Proposed objective (for LA based CBG enh d): Support modifying the CQI index selection rule to account for the impact from the use of CBG-based PDSCH transmission (without change of the number of bits for CQI feedback)
- Samsung think this is not needed, then short discussion not captured here. 
- Moderator: Support is very thin, and there are companies with concerns. Conclusion: Cannot include 

Note on Network exposure / RAN awareness / RAN involved Rate control, in parallel with SA2
REPORT: It is agreeable to keep a Note with this part TBD as a placeholder. The Note is intended to be removed at TSG RAN 103, and if agreeable then replaced with an objective. 
DISCUSSION
- Moderator: Proposes to allow postponement, recognizes several proposals that has been discussed in the past two TSG RAN meetings, but with non-SA2-terminology, and think for some part there may be support, but this meeting very thin input. 
- Moderator think postponement could be done either by including Note or just capture a proposal in the report.
- Several companies comments that the preferred way to trigger such Work would be by LS from SA2, with no specific impact on the RAN WID. Moderator agrees this would be good. 
- Meta think at least RAN awareness and UL aspects should be initiated in RAN instead of SA2. Think this should be kept in the WID as FFS. Google agrees, Xiaomi agrees as well. 
- Nokia think we don’t need a note. 
- QC think this is about RAN involved Rate Control, and indeed there is interest from more companies. 
- Google think there could be some parts that don’t need input from SA2. 
- Moderator: We will remove the note at next TSG RAN if it cannot be replaced with something more specific.

Note on simulation assumptions
REPORT: Not included / removed

OTHER, Request to address proposal on CG: support non-integer periodicity
REPORT: not included now in the WID, could be a candidate to add in Sept. 
DISCUSSION
- Vivo, Ericsson, Futurewei, Google and Apple expresses support. 
- Vivo think that as we don’t have UTO-UCI this is more strongly required,
- Nokia wonder about the gains, Nokia don’t want to accept if there are no gains. 
- Google think we need many CG configurations otherwise so there are gains. CATT think multiple CG config is generally assumed so nothing new and no issue. 
- ZTE wonder if there is feedback impact in R1. FW think that we cold add R1 as secondary responsible, low impact. 
- CATT wonder how non-integer wrt slot is interpreted. Proponents: rounding. 
- Moderator: no major opposition, seems agreeable (for now). This may be a candidate for Sept addition. It seems not reasonable to add now, as the announcement to address this is “late”, and it seems companies have not considered.


5 Conclusions and Notable points
Conclusion 1: The WID on XR ph3 can be approved 
Conclusion 2: For TSG-RAN#103, WID revision is desired, in order to 
- If possible, provide Further prioritization / focus for the objective on multi-modality. 
- Remove the Note on Network exposure / RAN awareness / RAN involved Rate control, and if applicable/agreeable, replace it with objective text. 

Conclusion 3: Observation, For TSG-RAN#105, that CG: support non-integer periodicity may be a potential late WI addition (if agreeable then).

Added after TU-discussion (email exchange on reflector thursday): 
Conclusion 4: At RAN#105, WGs involvement may be revisited, and e.g. if allocated RAN1 TUs are not needed for specific work they may be removed. 
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ANNEX: Moderators Unstructured Scribblings

Multi-Modal
Justification
[NEC] Immersive multi modal applications for single/multiple UEs may require synchronization and coordination of multiple data flows. However, current framework doesn’t support such operation between different flows.
[OPPO] ok, but no power saving
[SAMS] Regarding multi-modal flows:
· Assuming RAN or UE have the information of multi-modal flows (which is still debatable, and may be subject to input from SA2/SA4), such information would be useful for the uplink scheduling to allow synchronized transmissions for multi-modal flows.
· As for UL XR traffic handling in R18, even if the information of multi-modal flows is not available in RAN, UE can handle e.g., LCP with consideration of synchronization transmission among multi-modal flows.
· RAN can further study XR awareness on multi-modal flows which may a need of SA2/SA4 coordination.
· Regarding DRX aspects, no enhancement would be needed. No justification was given during the discussion so far, and the DRX operation is already complex enough.
[SPTR] Multi modal flow service is introduced in SA for single or multiple UEs. SA2 has introduced the common id and QoS monitoring for multi modal flows. Synchronization among multi modal flows is identified as a critical issue.

[ERI] Despite significant support from companies for multi-modality aspects, especially coordination/synchronization of different QoS flows, it is not clear what the problems are with multi-modality handling in RAN. Furthermore, SA2 has already studied multimodality and has not concluded on any impact on RAN, regarding coordination/synchronization of different QoS flows. For reference see Rel-18 (Key Issue #1 and #2 in TR 23.700-60 ) and Rel-19 SID (SP-231198).
- Neither capacity nor power saving gains were shown for coordination/synchronization of different QoS flows in RAN.
- If something is to be studied in RAN Rel-19, first study what is missing from existing QoS handling in RAN and align with SA2/SA4.
- The scope of the study shall be narrowed down to a simple case, e.g., only intra-UE QoS flow handling. Solutions are to be specified only if sufficient capacity and/or power saving gains can be shown.
[DOCO] Multi-modality is mentioned in TR23.700 60. On the other hand, detailed information and expectations have not been provided by the SA. Therefore, the action to be taken in the RAN has not been identified, and it is unclear whether it will actually be beneficial or not. Therefore, it is supported to proceed with the study in Rel-19, working in cooperation with SA.


Proposals
[NEC] Study and, if needed, coordinate with SA WGs to specify the aspects related to multi modal flows:
• Specify the QoS parameters and signaling etc., to enable the synchronization/coordination of multiple flows/UEs.
• Specify user plane enhancements, e.g., enhance PDU sets/LCHs mapping to support synchronous transmission.
[HW] Specify multiple simultaneous DRX configurations to optimize power saving of UEs with multi-flow XR services [RAN2]. 
[OPPO] R19 XR work scope includes the multi-modality service-related objectives
· UL sync transmission of multi-modal XR application within a single UE (R2)
[SAMS] For the multi-modality, RAN can start the discussion about enhancements for the synchronized transmissions for multi-modal flows by e.g., by scheduling or LCP and additional awareness requirements on multi-modal flows.
[SPTR] Enhance support of multi-modal flows in R19: RAN study of multi modal flows is needed to facilitate synchronized transmission.
· Scheduling/LCP enhancement for multiple QoS flows.
· Specify assistance information including synchronization requirement, e.g. assistance information from UE or CN
· To guarantee synchronized transmission for multiple UEs, considering the
following restrictions: keep these UEs stay in the same cell, Coordinated access control and mobility management
[CATT] Specify scheduling enhancement in RAN to support synchronous transmission among correlated LCHs/flows for multi-modal service:
· Support identification of correlated multi-modality flows via CN signaling to RAN (for DL) and/or UE reporting in Uu (for UL);
· Support LCP enhancements based on related transmission delay among correlated LCHs/flows.
[vivo] Study and support the modeling and corresponding handling for multi
streams/QoS flows XR traffic (Coordination with SA/CT) [RAN2,
RAN3], Identify the scenarios on coordinated transmission for multiple
streams/QoS flows, Modelling and corresponding handling
[LGE] Study and if justified, specify aspects related to multiple QoS flow (intra-UE), and other aspects requiring coordination with SA initiated work as necessary [RAN2, RAN3]. Support multiple DRX configurations for multiple flows
[MTK] 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.
[HW] RAN to study and specify scheduling enhancements (including dynamic scheduling and configured grants) for multi-modal traffic, by considering distinct reliability requirements of traffic for different modalities (e.g. video and haptic), as well as traffic pattern of multi-modal traffic (e.g. irregular haptic packet size). Study and specify enhancements on interaction between RAN and SA to support the association of XR with multi-modality or multi-QoS flow for DL. Study and specify the mechanism where UE can notify RAN the association among multi-modal traffic or multi-QoS flow for UL.
[META] To support the development of advanced XR applications and the Metaverse, it is important to study and, if justified, specify multi-modal flow enhancements in Rel-19. Synchronized and coordinated transmission of the multi-modal flows is key to ensuring satisfactory end-to-end QoS and user experience. 
- In the uplink, the UE can identify and report inter-flow UE assistance information to the network, e.g., Traffic pattern and parameters, Multi-modal traffic inter-dependency, QoS requirement priority importance , Information for synchronization and coordination, 
- In the downlink the 5GC can identify inter-flow QoS requirements to the network.
SA and RAN coordination work is required.
[META] Multiple active DRX configuration
[IDT] Study and if justified, specify the following aspects related to multi-modality/multi-QoS flow for intra-UE case with coordination with SA2/SA4, and other aspects requiring coordination with SA initiated work as necessary: [RAN1, RAN2]
· RAN/AS awareness of multi-modality info (e.g. inter-dependency between flows) and associated QoS requirements
[APPL] For coordination/synchronization among multi-modal flows RAN/AS awareness of interdependency, a study involving SA2/SA4 is needed to confirm to justify RAN enhancements.
[XMI] Proposed scope for study: 
· RAN awareness of multi-modal service
· Similar to Rel-18 XR awareness, RAN awareness of multi-modal service is needed to facilitate related enhancements.
· To meet synchronization threshold of different flows of a multi-modal service, scheduling enhancements (e.g. LCP enhancements, dynamic grant enhancements, CG enhancements) are needed.
· Discard enhancements:
· PDU set based discard is specified in Rel-18. Discard can be further enhanced to consider inter-PDU set dependency.
· QoS flow / DRB / LCH mapping enhancements
· In the study phase of Rel-18 XR, various mapping options are discussed. Considering that a multi-modal service consists of different flows with different QoS requirements, it is necessary to revisit the mapping options to support multi-modality.
· Multiple active DRX configurations can be considered to support different traffic pattern characteristics of flows within a multi-modal service.
· Management of multi-modal service during admission control and mobility
· Different flows of a multi-modality service should be handled in an integrated way.

[ERI] Study and, if sufficient capacity and/or power saving gains are shown, 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) [RAN2].
[ERI] Specify multiple simultaneous DRX configurations to optimize power saving of UEs with multi-flow XR services [RAN2].
[ERI] Specify more flexible configuration for the secondary DRX group in CA [RAN2].
[DOCO] Study multi-modality and multi QoS flow for intra UE and/or inter UE, with coordination with SA.
[CU] It is proposed to support multi-modal XR in Rel 19 RAN XR WI, as the requirements for multi modal XR services have been specified in SA1 and SA2. 
· Study the potential solutions in RAN WGs, and coordinate with SA2 and other SA WG if related specification impacts are identified.
· Note: Inter-UE scenario should not be precluded.
[ZTE] Study and specify potential capacity enhancement for multi-modality traffic characteristics (RAN1, RAN2, RAN3)
- Study RAN enhancement mechanism on synchronization and coordination for multi-flow of single UE (e.g., haptic, voice, video).
i.	Multi-flow awareness for multi-modality service.
ii.	Scheduling enhancements on synchronization and  coordination for multi-flow of single UE.
- For multi-modal traffic scheduling enhancement:
i.	Multi-modal traffic scheduling enhancement, e.g., uplink synchronization request reporting, intra-UE PDSCH/PUSCH multiplexing in a slot.   
- Study new measurements (NG-RAN and UE), define new evaluation mechanisms for synchronization of media and the performance of multi-modality services, including, study multi-modality services performance monitoring mechanism:
i.	Possible new metrics (e.g., jitter, motion to sound/photon latency). Configure threshold(s) and/or condition(s) for triggering reports.
ii.	New measurements for multi-modality services: To evaluate the UE experience quality for multi-modality service in a cell, the RAN may need to obtain UE assistance information for evaluation (e.g. UE-level or 5QI-level PSDB/PSER data, PSDB satisfaction rate).   

[INT] Enable RAN/UE enhancements targeting XR traffic with Multi-modal data (i.e., different/multiple data streams of one XR application) including the study of:
· Synchronized or coordinated transmissions 
· Multiple C-DRX configurations active simultaneously
· UE assistance/feedback information
Note 1: Coordination with SA2/SA4 required
Note 2:  Focus on intra-UE scenario

[GOO] P1: The awareness at RAN/AS of the multi-modality information such as the multi-modality service common ID introduced by SA2 to distinguish a set of QoS flows and associate them with the same multi-modal XR service is beneficial to identify correlated flows and enable coordinated treatment [RAN2].
P2: The type of dependency should be indicated to RAN/AS [RAN2].
P3: The dependency and the type of dependency between the multi-modal flows to be used by RAN/UE to enhance scheduling, discard and prioritization [RAN2].
P4: The concept of Multi-Modal Data Set can be introduced to link PDUs and PDU-Sets of different QoS flows that need to be synchronized [RAN2].
P5: A new dependency/correlation information between PDU-Sets or between Data-Bursts of the same flow is to be introduced and to be signalled to RAN/AS. This information can be exploited for better prioritization and discard to guarantee better system capacity and optimized quality of service [RAN2].
[CMCC] Study and if justified, specify aspects related to multi-modality/multi-QoS flow [RAN2, RAN3, RAN1]
· Study and if justified, specify  singalling to enable the association relationship  notification/configuration of multiple modal LCs/flows via Uu or N2/N3 interface, to meet the requirement of strigent QoS coordination or traffic synchronization  [RAN2, RAN3]
· Study and if justified, specify the user plane procedure design, at least including coordinated scheduling/handling , considering the association relationship of multiple modal LCs/flows for the QoS coordination/traffic synchronization requirements [RAN2, RAN1]

[NOK] Study and, if justified by capacity and/or power saving gains, specify aspects related to multi-modality(intra-UE)/multi-QoS flow (with close 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) ​[RAN2]
Multi-Modal PDCP Discard – PDU-Set handling
Justification:
[NEC] PDCP discard: Successful transmission of a PDU Set may depend on the decoding of another PDU Set. However, discarding based on inter PDU set dependency is not fully discussed in Rel 18.
[DOCO] Analysis: Some companies thinks this is useful for multi-modal. But it is still not clear how much performance gain can be achieved with this approach. Considering inter-PDU set dependencies, it needs SA2 decision before to start RAN items. We think we need to study it in multi-modality first, and to clarify its performance gain, if needed.

Objectives
[NEC] Specify enhancements on PDCP discard based on inter PDU set dependency.
[vivo] support inter-PDU-set discard 
[HW] SA2 has not included this, so Not support PDCP discard enhancements based on inter-PDU set dependencies.
[META] PDU set discard enhancements, Considering inter-PDU set dependency and based on FEC
[DOCO] Proposal: Not support PDCP Discard enhancements for PDU set discard enhancements for inter-PDU Set dependencies.



Measurement Gaps, Sched restrictions
Justification/explanations

B.1.7 of the Rel-18 XR study TR 38.835

[FW] Measurement Gaps /Scheduling restrictions were discussed in R18 XR SI without consensus on normative work. At least, RAN4 study is needed to assessment the impact to relevant measurements.
[SPTR] Any data transmission or reception is not allowed in GAP duration, which may:
impact the capacity heavily, introduce extra delay due to blocked scheduling within Gap, However, Measurement Gap is needed for intra/inter frequency measurement.
[CATT] Rel-18 Study on XR capacity enhancement with XR scheduling restrictions due to inter-frequency RRM measurements gap in TR38.835, several potential solutions, with different impact .. STUDY needed
[vivo] Use case: XR devices are usually operating in low mobility scenario, e.g., VR for game/video in indoor, AR in shopping mall, café, library, super market…
Motivation: In current specification, UE needs to perform RRM measurement in the configured SMTCs or MGs. However, for XR UE, such scheduling restrictions would degrade the system capacity and user experience. XR UE, usually in low speed, is not necessary to do measurement in each MG
[ERI] Measurement gaps (MGs) are periodic gaps in TX/RX that need to be configured in some cells, primarily for inter-frequency handover measurements, but may be
needed also for intra-frequency measurements 
- Large degradation of XR capacity in cells with MG
- Solution: gNB-controlled L1 signaling for dynamic
utilization of MGs for XR mobility Both dynamic triggering and dynamic cancellation of MGs can be considered
[INT] To minimize impact of measurements to XR traffic while also reducing the scheduling restrictions (e.g., to reduce delay and discard of packets).
· This enhancement is not XR specific.   RAN4 Rel-19 material (RP-233687) also includes measurement gap related enhancement for time-sensitive or reliability-sensitive types of services (URLLC) which could apply to XR.

Proposals
[SAMS] For measurement gap, agree the baseline proposal in Slide 2 as it is
[SPTR]In order to improve capacity and prioritize XR transmission, enhancements to MG should be introduced in R19 XR WI, including: More flexible Gap configuration to ensure Gap can be deactivated when some conditions are met, The network can indicate UE to deactivate/activate one Gap, UE can deactivate/activate one Gap under the network control, e.g . based on preconfigured condition, However, one principle should be obeyed, i.e., no significant impact introduced on measurement performance.
[CATT] Further investigation on the scenarios of UE configured with measurement gaps when the XR is running on the serving cell, and identify/specify possible enhancements [RAN2, RAN4]
[vivo] Specify enhancements for reducing the impact to
capacity and impact to individual UEs with respect to:
· Dynamic relaxation/adaptation of scheduling restrictions
· Dynamic relaxation/adaptation of Tx/Rx restriction due to measurement gaps
[LGE] Specify enhancements for reducing the impact to capacity with respect to scheduling restrictions due to RRM measurement
[QC] 1. Specify enhancements for dynamic activation/deactivation of MG , Configurable priority to prioritize XR data over MG and Aperiod ic/semi persistent MG triggered outside CDRX active time.
2. Specify enhancements for scaling of the related measurement gaps procedures and prioritization/relaxation/(de)activation takes into account the U E’s radio channel measurements on the current serving cell.
[MTK] Support objective as stated
[HW] Enhancements on measurement gaps/scheduling restrictions in FR1 with measurement gap should be prioritized.
[IDT] 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]
[APPL] Proposed Objective: 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 and FR1 intra-frequency measurements with mixed numerology, considering UE operational complexity and timeline. [RAN1, RAN2, RAN4]. 
· Associated impact to existing requirements on RRM measurement requirements needs to be validated by RAN4.
· If justified, specify the enhancements on measurement gap based on the identified enhancements by RAN1/RAN2 [RAN4]
· If justified, specify the enhancements on scheduling restriction on the identified need by RAN1/RAN2 [RAN4]
[ERI] Specify gNB-controlled L1 signaling for dynamic utilization of measurement gaps for XR mobility [RAN1, RAN2, RAN4].
[DOCO] 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.
[CU] Specify the enhancement of measurement gaps/ scheduling restrictions. [RAN1, RAN2, RAN4]. For UE static and low-speed (pedestrian speed) mobility scenarios, specify the potential solutions.
[bookmark: _Toc7637][ZTE] Specify adaptive measurement gap/flexible scheduling restrictions for XR capacity enhancements, e.g., for FR1 and FR2 inter-frequency RRM measurements with measurement gaps and FR2 intra-frequency measurements w/o measurement gaps. [RAN1, RAN2, RAN4]
[INT] Measurement gap enhancements to mitigate the impact on the XR traffic
Note-3: This objective can also be addressed in the RAN4 led WI on measurement gap enhancements
[GOO] Support dynamic skipping of Measurement Gaps that overlap with the XR traffic to alleviate scheduling constraints while ensuring minimal impact to measurement accuracy [RAN1, RAN2, RAN4].
[NOK] Specify enhancements to relax, or overcome, harmful scheduling restrictions for XR users that are caused by RRM measurements (e.g., from inter-frequency RRM measurement gaps or FR2 intra-frequency measurements). [RAN2, RAN1, RAN4]

UTO-UCI multiple CG
Justification / explanation
[OPPO] bulk of text in their tdoc .. 
[SAMS] The UTO-UCI proposal was already discussed in Rel-18 and was not agreed. There is no benefit as UTO-UCI per CG configuration is supported and as UTO-UCI overhead is already trivial for any possible overhead reduction mechanisms to have any impact on throughput.
[SPTR] UTO UCI can indicate unused CG PUSCH TO(s ) on multiple CG configurations configured to serve XR UL traffic, e.g. video, audio, pose .
· UTO UCI indication by a single UTO UCI for multiple CG configurations can save the UL resource allocation and achieve less power consumption.
· Possible earlier indication for another CG PUSCH configuration can be achieved.
[LGE] The current design of Rel-18 UTO-UCI may not be suitable to support multiple flows of one XR service and XR traffic that requires higher reliability.
Since the current UTO-UCI is applicable only to single configuration, which causes redundant UCI multiplexing for a XR service that utilizes multiple CG configurations. 
Also, if the XR traffic requires repetitions for higher reliability, current UTO-UCI may not indicate occurrences of upcoming transport blocks since it indicates maximally 8 PUSCH occasions including repetitions.   
[APPL] The UTO-UCI mechanism introduced in Rel-18 focusses on single CG configuration. Some proposals on multiple CG configurations have been discussed, but not in a comprehensive manner due to time limitation. We think this is a reasonable continuation in Rel-19.
[DOCO] Analysis: For further UTO UCI enhancement, it targets to support UTO UCI for multiple CG configurations. If there is necessity to indicate unused CG occasions for multiple CG configurations, gNB can configure UTO UCI on each of multiple CG configurations. From specification impact perspective, association of UTO
UCI with different CG configuration would be much more complicated, especially for the case of multiple CG configurations with unaligned periodicities and overlapping occurs for the multiple CG configurations.
[ZTE] UTO-UCI for multiple CG configurations is one of leftover topics in Rel-18 XR. In Rel-18 XR, UTO-UCI is used for indicating whether the CG PUSCH transmission occasions in one CG configuration are unused or not. In some scenarios, multiple CG configurations would be configured for transmitting the data of a single service. In this case, due to each UTO-UCI is linked with only one CG configuration, the overhead of UTO-UCI become large. In addition, when there is no data transmission in some CG configurations, the corresponding CG resources cannot be released. Therefore, these CG resource release has to rely on UTO-UCI transmitted in a different CG configuration. To this end, it is necessary to consider UTO-UCI signaling to jointly indicate whether the CG PUSCH transmission occasions of multiple CG configurations are unused or not.
Repetition for CG PUSCH is applied to guarantee the reliability / coverage performance. In XR use cases, repetition is also needed to improve reliability for users, especially for users in the edge of a cell, which may enhance capacity performance. Therefore, repetition of multi-PUSCHs CG configuration can be considered to reduce transmission delay and improve reliability. In this case, each bit in the UTO-UCI can indicate whether the entire repetition bundle is “unused” or not, instead of one-to-one mapping to the corresponding CG PUSCH repetition, in order to save signaling overhead.

Proposals
[OPPO] R19 XR work scope includes extension of UTO-UCI to multiple CG configurations [RAN1].
[SAMS] For UTO-UCI, remove from/don’t include in Rel-19 Objectives. 
[SPTR] Support extending the UTO_UCI indication by CG PUSCH(s) of a CG configuration to CG PUSCH(s) of other CG configuration(s )).
[vivo] Potential scope: Specify further enhancements to CG for capacity enhancement, including: [RAN1, RAN2], Applying UTO UCI to multiple CG configurations, Finer granularity for UTO UCI, including for CG PUSCH repetitions, Extend UTO UCI to address insufficient CG resources.
[LGE] Support UTO-UCI applicable to multiple CG configurations, Support UTO-UCI bit mapping per repetition bundle
[QC] 
· Specify enhancements for UTO-UCI enhancements enable UE to indicate CG PUSCH TOs for multiple active CG configurations. 
· Specify enhancements to allow UTO-UCI to switch CG PUSCH TOs from “unused” to “not unused” for the UE to have enough resources to completely transmit the UL data packet in a cycle.
· Specify enhancements to support CG PUSCH repetition and TBoMS, each UTO-UCI bit refers to all repetitions or TBoMSbundle of a CG (or CGs).
[HW] Not support to extend UTO-UCI across multiple CG configurations. 
[META] UTO-UCI for multiple CG configuration, a natural extension as XR can use multiple CG configs. 
[IDT] Specify enhancements for UTO-UCI for multiple CG configurations [RAN1]
[APPL] Specify enhancements in providing UTO information for multiple CG configurations.
[XMI] For the enhancements related to capacity, RAN is kindly requested to consider UTO-UCI for multiple CG configurations.
[ERI] For UTO-UCI, support multiple CG configurations [RAN1, RAN2] provided clear and testable UE behavior is specified [RAN2].
[DOCO] whether the potential benefit deserves the additional complicated design workload is not well justified. We think it can be de prioritized.
Not support further UTO UCI enhancement in Rel 19 XR.
[ZTE] Specify further enhancement on configured grant enhancement, including e.g., UTO-UCI for multiple CG configurations, repetition of multi-PUSCHs CG configuration, and UTO-UCI indicating CG with repetition factor larger than one [RAN1].
[GOO] Support UTO-UCI extension to multiple CG configurations [RAN1].
[NOK] Specify clear and testable UE behaviour for the determination and indication of unused transmission occasions using UTO-UCI, possibly including, if justified, extension of UTO-UCI indication across multiple CG configurations of the same UE. [RAN2, RAN1]


CQI/CSI
Justifications / Explanations
[SAMS] For CQI/CSI, the proposal which contains many small different proposals were already extensively considered in past releases, or is not beneficial/necessary. We do not see a need for continuing study or specifications in Rel-19.
[FW] CQI/CSI link adaption enhancement were discussed extensively in R17 and R18 with many variants and achieved no consensus of benefit. 
[CATT] The CQI/CSI link adaptation enhancement are general techniques with additional overhead and not XR-specific capacity enhancement techniques.
[LGE] Discussed IIOT/URLLC R17 - However, RAN1 was unable to reach a consensus, since there were concerns about various obstacles to obtain the benefit and certain enhancements require specific UE implementation for the PDSCH decoding procedure.
[QC] Main idea: Schemes based on CSI RS + OLLA can’t track channel variations and are often too optimistic or pessimistic. Remedy can be provided by providing CSI feedback based on PDSCH decoding statistics and enhancing HARQ feedback
Use cases/examples, Use case 1: Derive OLLA more accurately with CSI feedback, Based on NACK/ACK ratio combined with more frequent CSI. feedbacks
Turbo, HARQ allows OLLA operating based on ratio of low_margin_ACK + high_margin_ACK. Use case 2: Adapt to correct MCS with reTx using soft NACK feedback Based on SINR or on Mutual Information, Reference for MI based: RWS
230183 NR MIMO proposal on Enhanced LA Coding rate adaptation
[ERI] CSI reports are inaccurate, Resource for measurement is separate from resource for PDSCH transmission
Solution: Introduce PDSCH reception based CQI report
– Motivation for XR: XR continuously generates PDSCH transmission, which can be used to improve CSI accuracy
Benefits:
– Improved link adaption for re-transmissions -> XR capacity
improvement (right figure, ‘green’ compared to ‘blue’)
– Improved link adaptation for next initial transmission
– Faster outer-loop link adaption convergence
[DOCO] Analysis: In RAN#101 meeting, CQI/CSI enhancements were discussed, but the detailed scope is very divergent. E.g. some companies want CBG enhancement, while some companies want CSI feedback enhancement based on PDSCH reception, etc. It is not clear how much performance gain can be achieved by such enhancements compared to the existing schemes. Moreover, as the detailed scope for this objective is very divergent, it would be difficult to start on the work item phase.
[ZTE] Link adaptation can support low latency XR service. Being aware of the remaining PDB of XR packet is not sufficient for re-transmission scheduling, gNB can adopt more accurate MCS or quick adaptation, resulting in high resource efficiency and short transmission latency. As a result, two aspects of benefits are identified: 
· Capacity performance improvement: using DMRS/PDSCH for real-time channel measurement so that more accurate MCS can be adopted. 
· UE power saving: reducing the re-transmission times, helping UE earlier terminate packet transmission and go to sleep.

Proposals
[SAMS] For CSI/CQI, remove from/don’t include in Rel-19 Objectives. 
[FW] CQI/CSI link adaptation enhancement should not be included as normative work for R19.
[QC] Specify soft HARQ based capacity enhancement, both for NACK and ACK
[MTK] 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., signalling overhead, complexity, etc.). Prefer to not include Soft HARQ.
[HW] Not support link adaptation enhancement in Rel-19 XR
[APPL] Rel-19 XR WI scope can include the following objective:
- Specify enhancements to align CSI/CQI measurements with XR traffic/periodicity.
- Specify HARQ enhancements to provide additional information
[ERI] Specify CQI reporting with HARQ-ACK timing based on actual received PDSCH quality (e.g., PDSCH DMRS or PDSCH decoding based CQI) [RAN1, RAN2].
[DOCO] Not support CQI/CSI link adaptation enhancement in Rel 19 XR.
[ZTE] Link adaptation can improve capacity performance and power saving gain. Positive to at least DMRS/PDSCH for real-time channel measurement.
[NOK] Specify enhanced CQI/HARQ feedback schemes to improve the XR link adaptation performance, resulting in higher XR capacity. [RAN1, RAN2]
- The starting point should be the solutions from the Rel-18 XR SI phase as captured in 3GPP TR 38.835 Annex B.1.3 to B.1.5. Favouring the scheme with most attractive XR capacity benefits and lowest specification impact. 
- Note: Target solutions that build on the current NR HARQ and CQI framework with modest changes (e.g., favouring solutions that relies on reporting an index pointing to well-defined CQI tables as in current specification, minimum changes to UE PHY CSI measurements, and no new reference signals being introduced).


Enh Scheduling 
Justification
[NEC] Delayed data or the LCH that trigger s the DSR won’t be prioritized during the LCP procedure since the current LCP mechanism doesn’t take any delay information into account.
· The network has no knowledge of delay information upon reception of an SR, the allocated UL grant may not be large enough to accommodate all the delayed data, thus causing extra delay.
· Moreover, the smooth interaction between the user activity and the content is also a key to providing truly immersive experiences, this requires very tight coordination between dependent UL/DL traffic flows. For bidirectional traffic flows, the interaction delay between UL and DL should be minimized
[APPL] There are several proposals of using delay information for LCP enhancements. While we are not against LCP enhancements based on delay, we would like to point out that LCP is a complicated mechanism and utilizing delay information for LCP may not be straightforward. Thus, we think the scope should not be limited to LCP.
- On the other hand, the buffer delay information (e.g. remaining time till discard timer expiry) could be simply used by the UE to optimize some timer-based operations. In particular, the UE may stop a running CG Timer or a DRX Retransmission Timer in accordance to the remaining time of data in the MAC PDU stored in the corresponding HARQ process.
- From end-to-end service requirement point of view, we think “jitter” information may be even more useful than “delay” (i.e. remaining time till discarding). Note that UL jitter represents the latency a packet can already experience even before reaching 3GPP AS, which is not negligible especially in tethering-based scenarios
considered in Rel-18. Since in Rel-18 the UE can already track/report jitter information, we think it can be utilized for some scheduling enhancement as well.
[ZTE] Based on DSR report, gNB can schedule the UL data with less remaining time with higher priority. But the remaining time is not considered in the Logical Channel Prioritization (in which, only time elapsed is considered). With same discardTimer configured, the time elapsed used in Logical Channel Prioritization can implement the effect that the UL data with less remaining time will be transmitted with higher priority. But with different discardTimer configured, especially for multi-modality awareness with multiple QoS flow, the UL data with large PDB may be transmitted with higher priority, which is not the intention. So, the dynamic grant needs to be enhanced to improve the delay critical data transmission.

[INT] Considerations to include:
· UL direction should be the focus 
· Study phase is preferable considering 
· The possibility of having multiple high priority traffic/DRBs simultaneously that can starve XR traffic 
· Existing solutions, such as, AS reflective QoS mechanism may be able to address this requirement as it can temporarily and dynamically change the LCP handling for a QoS flow by directing that flow to a different DRB
· New solutions can be studied – e.g., to enhance LCP mechanism to consider delay, e.g., remaining time
· Potential complexity of changes to LCP mechanism


Objectives / Proposals
[NEC] Specify delay sensitive scheduling enhancements to further improve the capacity, including:
• Delay awareness LCP.
• SR transmission with prior knowledge of delayed buffer size.
• Awareness of interaction delay between UL and DL
[SAMS] For delay aware/adaptive scheduling, the scope needs to be clarified that it is mainly to specify LCP enhancements. DL aspects can also be addressed in Rel-19.
[CATT] Support the XR delay awareness scheduling with XR-specific playoutDelayForMediaStartup feedback from UE. In reality the PDB can be relaxed with real feedback from the application. 
[vivo] Sched enh, considering delay importance pdu set (e.g. LCP enh, periodicity mismatch UCI/CG)
[LGE] Support prioritized scheduling for data reported by the DSR. Support prioritized scheduling for the QoS flow with short delay budget, e.g. scheduling via different LCH
[QC] Introduce PDU set delivery deadline (PSDD) as latency metric
- Additional time to serve PDU sets improves XR capacity
[MTK] No changes to logical channel prioritization are introduced in Rel-19 XR evolution. Was extensively discussed and is not needed.
[HW] RAN to support uplink delay aware scheduling to reduce packets exceeding delay budget, e.g., LCP enhancements.
[META] Logical Channel Prioritization and UL delay-aware scheduling
[APPL] Rel-19 XR WI scope can include the following objective:
- Specify enhancements that allow the UE to use jitter and/or delay information of XR traffics for UL transmission (e.g. optimization of timer-based operations based on the knowledge of buffer delay).
[XMI] To further study the enhancements related to capacity, RAN is kindly requested to consider LCP enhancement for UL delay-aware scheduling and PDCP enhancement;
[DOCO] It is beneficial for XR to reduce PDU discards and improve capacity by considering remining time in scheduler. We believe that it will not be required so much complex implementation. Proposal Support delay aware / delay adaptive scheduling.
[CU] Specify the delay aware/ delay adaptive (remaining time) scheduling enhancement. [RAN2, RAN1]
[ZTE] Study and specify LCP enhancement to improve the delay critical data transmission performance [RAN2].
[INT] Study and, if agreed, specify delay aware / delay adaptive (remaining time) scheduling enhancements in UL considering the following:
· For the scenario where multiple high priority traffic/DRBs simultaneously that can starve XR traffic 
· Potential complexity of changes to LCP mechanism should be considered
· Solution should be evaluated against existing solutions, such as, AS reflective QoS mechanism
[GOO] P7: LCP should be enhanced to support delay aware resource allocation and dynamic prioritization [RAN2].
P8: The new delay aware LCP mechanism should take the multi-modal flows into consideration [RAN2].
[NOK] Specify enhancements to the LCP mechanism in the uplink to enable better control of the data rate and delay requirements of individual bearers to achieve the best possible XR capacity. [RAN2]

BSR DSR
Justification:
[NEC] New BSR trigger : Additional BSR triggering conditions to allow timely availability of buffer status
information can help the network make a better scheduling decision and hence improve the capacity.
Objectives
[NEC] Specify enhancements on new BSR trigger(s) to report the timely buffer status.
[ERI] Enhance DSR to support multiple value reporting [RAN2].


Specify RLC AM enhancement to support latency-sensitive data transfer
Explanation
[INT] RLC AM can introduce additional delay when a packet is subject to re-transmission
· This can result in additional delay for all subsequent packets due to re-ordering
· Makes RLC-AM unsuitable for delay sensitive traffic
· One has to rely on RLC-UM that does not offer sufficient reliability
· Study enhancements to RLC-AM to allow its use for delay sensitive traffic

Proposal
[LGE] Specify RLC AM enhancement to support latency-sensitive data transfer
[MTK] Support
[HW] RAN to study RLC AM enhancement for better resource efficiency by avoiding unnecessary retransmissions.
[INT] Study and, if agreed, specify means to enhance NR RLC operation to improve the performance of data transfer within small packet delay budgets
[UP] Study and, if agreed, specify means to enhance NR RLC AM operation to improve the performance of data transfer within small packet delay budgets
[NOK] Specify the following user plane enhancements: [RAN2]
- Means to enhance NR RLC operation to improve the performance of data transfer within small packet delay budgets. 
- Mechanism to inform the receiver of missing SN in PDCP.

PDCP Discard – signalling based
Justification:
[FW] PDCP discard with signalling: PDU Set discard and PSI based SDU discard introduced in R18 may create COUNT gap at receiving PDCP entity, causing reordering delay in delivering subsequently received PDCP SDUs to upper layer and possibly rendering them obsolete at the application layer.
· The transmitting PDCP entity may be unable to avoid causing the COUNT gap at the receiving PDCP entity because it cannot reuse the to-be-discarded COUNT values on other SDUs, e.g., due to lack of time or power (for UEs) or due to security risks of reusing the same pair of security key and COUNT value on different payloads (for CU-DU split gNBs).
· In RAN2#124, RAN2 discussed possibility of introducing, in R18 XR WI, signaling for the transmitting PDCP entity to notify the receiving PDCP entity of the COUNT values being discarded. No solution was adopted in the end. However, many companies (11 in total) supported a new PDCP control PDU with similar design as the PDCP Status Report.
[INT] Rel-18 discard enhancements may create gaps on PDCP SN that will delay delivery of the packets to the upper layers due to the reordering,  which is not ideal for XR services.

Proposal
[FW] PDCP discard with signalling: PDU We propose to introduce such simpler solution in Rel-19 XR to provide benefits such as not mandating out-of-order delivery be configured, not forcing UEs to spend precious time and power in reusing COUNT values, and not compromising security for CU-DU split gNBs in reusing COUNT values when the discarded PDUs are already submitted to RLC.
[vivo] support PDCP discard notification to receiver. 
[INT] Define a mechanism for transmitter to inform the receiver of SN gap (or missing SNs) in PDCP


FEC related proposals
Motivation
[SPTR] For Capacity: PSIHI is introduced to indicate whether all PDUs of one PDU set are needed in receiver. For the case where not all PDUs are needed, the transmitter can stop transmitting the rest packets of the same PDU set if the successfully transmitted packets can be used to decode the whole payload carried in the PDU Set, which can improve network capacity.
[QC] FEC overhead up to 30% may not be needed. 
[HW] refer to SA4 LSes, e.g. stating that FEC based dropping is not good as a normal procedure .. 

Proposal
[OPPO] R19 XR work scope includes the following R18 leftover [RAN2]
· FEC-based PDU Set discarding
[SPTR] To make transmitter avoid unnecessary transmission of rest PDUs of the PDU Set, the following can be considered:
· Introduce PDU Set receiving status report in receiver, which is used to indicate
transmitter that enough PDUs of the PDU Set are received successfully.
· The transmitter discard the rest PDUs upon the PDU Set receiving status report.
The PDU set info like PDU Set Sequence Number should be transmitted to receiver for gene
[QC] CP: Introduce XR awareness of application-level FEC in RANServer indicates capability of application-level FEC to RAN(AF RAN) Supported FEC types and parameters. RAN shares feedback on FEC parameters (RAN AF)FEC enable or disable, Recommended redundancy of parity symbols (%), Recommended symbol size (T). Additional metadata in PDU set for FEC information(AS RAN)FEC Encoding Type (e.g. RaptorQ, RS), Number of source symbols (K), Encoding Symbol Index (ESI)
UP: RAN stops the transmission when UE receives sufficient packets, rating PDU Set receiving status, e.g., via PDCP header.
Proposed Objective wording: Specify necessary control plane and user plane enhancements between RAN and 5GC to enable RAN XR awareness of application level FEC.
[META] PDU set discard enhancements, Considering inter-PDU set dependency and based on FEC



Enhanced awareness 
Network exposure, RAN involved rate control
[META] Study and, if justified, specify network exposure framework of XR information and RAN awareness mechanism. RAN awareness information includes, for example, wireless network and channel conditions, congestion, QoS indications, etc. Mod. 
Explanation / Justification: With RAN awareness, the XR application can dynamically adjust its data rate and performance to ensure a seamless and high-quality user
experience. This is achieved by monitoring the network conditions and adapting the application's behavior accordingly, such as reducing the resolution or frame rate when the network is congested. SA2 agreed to study network exposure as documented in WT#4 in the approved XRM Phase 2 SID [7].

[ZTE] In Rel-18, ECN based congestion mechanism has been specified for XR, e.g. RAN reports the percentage of UL and/or DL IP packets that should be ECN marked for a QoS flow. But RAN cannot know what will be the application layer’s action when receiving different percentage of DL IP packets with ECN marked, and does not know what value should be set to the percentage of UL and/or DL IP packets that should be ECN marked for a QoS flow. In XR, data rate adaptation based on network congestion state is beneficial for better user experience and NW capacity, a network-controlled data rate adaptation should be supported. 
[ZTE] Study and specify network-controlled data rate adaptation [RAN3, RAN2].

[SPTR] Specify procedure for UE/CN to provide predicted dynamic info of next PDU/PDU set/data burst (e.g. inter burst time, arrival time, PDU Set Importance).
Specify procedure for UE to indicate gNB the recommended scheduling policy for subsequent DL PDU/PDU set/data burst(s). 

[QC] Specify enhancements that enable UE and RAN to better adapt to traffic and link quality. Specify signaling enhancement(s) that enable UE to dynamically switch between a set of preconfigured radio configurations, e.g. based on changes in its traffic
· Specify signaling enhancements for network to provide link quality info ( e.g. available rate vs loss) to UE/application, e.g. to help UE more efficiently adapt its FEC
· Specify signaling enhancements for UE to indicate its preferred bit rates and QoS parameters to RAN/CN
Specify enhancements to UL traffic reporting, e.g.
- Specify additional information that can be included in UL traffic report, e.g. data rates and burst sizes. 
- Specify new BSR trigger(s) for indicating dynamic change in UE’s data volume


Power saving
Justification:
[NEC] Power saving : Due to the limited battery power capacity, power saving is essential for XR UE. However, The scope of Rel 18 power saving is limited to DRX enhancement to support non integer periodicities. More power saving techniques, which were studied in Rel 17, should be further discussed in Rel 19.
[OPPO] Don’t include any so called leftovers from Rel-18
[DOCO] Analysis Power saving enhancements have been studied in multiple releases in NR since Rel-16. The existing schemes for power saving, DRX and PDCCH skipping can apply to XR traffic well. The motivation and benefit for further enhancement is not justified.

Proposals
[NEC] Specify the necessary enhancements for power saving :
• Specify enhancements on SSSG switching or PDCCH monitoring skipping
• Specify enhancements on C DRX to support adaptive DRX and multiple DRX configurations.
[QC] Clarify that a dummy grant without data scheduling can be
used to indicate PDCCH skipping.
[META] Dynamic and adaptive DRX configuration and PDCCH monitoring
[ERI] Specify more flexible configuration for the secondary DRX group in CA [RAN2].
[DOCO] Proposal: Not support enhancement on power saving, DRX and PDCCH skipping in Rel-19 XR.
[ZTE] The arrival time of XR packets with jitter makes the packet arrival fluctuating around periodic benchmarks. This will cause the mismatch between XR traffic burst arrive time and start of C-DRX on-duration timer and inefficient CG based scheduling, etc., which may finally lead to system capacity loss, increased latency, more UE power consumption. Some enhancements to avoid this issue should be considered, e.g. dynamically adjusting the C-DRX ON duration and PDCCH monitoring occasion based on the traffic pattern (e.g. the jitter of burst arrive time).
[bookmark: _Toc23499][ZTE] Jitter DRX, Specify adjustment of the C-DRX ON duration and PDCCH monitoring occasion based on the traffic pattern (e.g. the jitter of burst arrive time) [RAN2].




UPIP
[LGE] Support partial UserPlane Integrity Protection (UPIP), to relax processing for high data rate and low latency. 

PDCP retransmission
[FW] Proposes to use enhance PDCP retransmissions to cover low reliability by RLC UM by PDCP polling/Status report on poll/retx on status report. 

Selective PDCP duplication
[FW] to compensate for higher PSER for large size PDU sets for bearers operated at fixed PER, selective duplication can be used, to duplicate only those: Propose to Enhance PDCP duplication with selectivity based on dynamic PDU Set info: 
· With awareness of dynamic PDU Set info (e.g., PSI, PDU Set size), UE can proactively (i.e., without MAC CE) (de)activate PDCP duplication on a per PDU basis, e.g., based on PSI or PDU Set size of the PDU.
· Resources for duplication are always configured, but when the duplication is deactivated by the UE, unused resources can be indicated to the gNB using UTO-UCI as soon as the first PDU of the PDU Set arrives at the UE, providing ample time for the gNB to reuse the resources for other UEs.
[META] Differentiated handling of PDU sets, including, Split bearer and selective PDCP duplication
[XMI] To further study the enhancements related to capacity, RAN is kindly requested to consider LCP enhancement for UL delay-aware scheduling and PDCP enhancement; (explanation that PDCP enh in this case is PDCP selective duplication=



CG with non-integer Periodicity
[FW] RAN2 discussed possibility of introducing non-integer CG periodicities in R18 XR WI to match non-integer traffic periodicities but concluded not to do so in R18. Some companies believe that a non-integer periodicity can be handled by multiple CG configurations.
· However, an issue with multiple CG configurations is that the queuing time from the moment that the first PDU of a PDU Set or data burst arrives at the UE for transmission until the next available CG PUSCH-O to begin the transmission keeps changing, with thus varying remaining delay budget. Hence, the number of HARQ and/or RLC (AM) retransmissions that fit in the remaining delay budget also keep changing. As a result, the PER/PSER performance may be time-varying, or the target error rate in the HARQ operation or the maximal number of HARQ/RLC retransmissions allowed may need to be time-varying, complicating the operations at the lower layers.
· We propose to introduce non-integer CG periodicities in Rel-19 XR to match non-integer traffic periodicities to make the queuing time relatively stable and optimized (i.e., minimized), especially in the absence of UL jitters, maximizing the remaining delay budget for a higher number of HARQ/RLC retransmissions allowed and thereby improving error performance and/or spectral efficiency.

Separate Objective to address SA2SA4 impacts  
[QC] Proposal:
Consider the following modifications for Potential Objective:
Study and if justified, specify aspects related to multi modality(intra UE)/multi QoS flow (with close coordination with SA2/SA4), Check in RAN#105 INTO: 
Study and specify aspects requiring coordination w/ SA initiated work as necessary (e.g., SA2/SA4 task list which may potential have RAN impact)
Check in RAN#105

[bookmark: _Hlk145477215][HW] Copied from SA Rel-19 SID [SP-231198]: WT#4 Network exposure: Study whether and how XR related network capability/information (e.g. if the QoS profile requested by AF cannot be met, network can indicate the alternative QoS profile) can be exposed towards the application layer. NOTE 5:  Alignment and coordination with RAN work will be needed for the study.
WT#2.2 Study whether and how to support dynamic change (via user plane) in traffic characteristics (e.g. burst related parameters), provided by the application in the DN.  
Proposals: RAN to coordinate with SA2 on QoS profile exposure to application layer for dynamic QoS adaptation. RAN to coordinate with SA2 on QoS handling enhancement considering dynamic change of traffic characteristics.

Evaluation methodology
[NOK] Note: System-level simulations (SLS) may be used to compare the benefits of different solution variants. The SLS methodology shall follow the earlier XR simulation agreements in 3GPP TRs 38.838 and 38.835, including options for also with background eMBB traffic in addition to XR users. The eMBB traffic may be modelled as simple full buffer or as FTP3.
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Edinburgh, Scotland, Dec 11-15, 2023


Title: Voluntary Collection of Comments R19 XR


Agenda item: 9.1.2.2


Document: For information


Source: Johan (Moderator)


Feedback on Rel19 XR WI can be provided on a voluntary basis using this NWM document.


1 For Tuesday Lunch XR Drafting.
Please see RP-233105 (moderator summary) for instructions, questions and proposals to comment on, and
RP-233106 (moderators initial draft WID).


intention to pave the way for efficient XR drafting session scheduled for 12:30-14:00 am on Tuesday 12
December. For this drafting session, feedback provided before Monday 2100 UTC on 11 December can be
taken into account, possibly also later comments (no guarantee).


1.1 Multi-Modality


Feedback Form 1: Multi-Modality


1 – Guangdong OPPO Mobile Telecom.


For the draft objective ”• Study and if justified, specify aspects related to multi-modality (intra-UE) / multi-
QoS flow (intra-UE) [SC1] (with coordination with SA2/SA4) [RAN2].”


For the wording ”multi-modality(intra-UE)/multi-QoS flow (intra-UE)”, we’re not very sure what;s the
difference between ”multi-modality” and ”multi-QoS flow”, are they same or different?


2 – VODAFONE Group Plc


In my understanding the aim here is to have an alignment treatment of the traffic floors which belong to
the same application from a single end user device point of view (e.g. video and haptic transmissions).
Normally such traffic might have different periodicity or other attrebutes and therefore it might belong to
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different QoSs. At the same time, it is not the aim here to provide any additional enhancements for the
traffic belonging to different QoSs if there is no multi-modality...


3 – ZTE Corporation


We are generally supportive of this objective.


We think we should also add RAN1 and RAN3 as impacted groups for this objective.
Solutions for multi-modal traffic may impact lower layers and can also have some implications to signalling
between network nodes.


4 – vivo Mobile Communication Co.


We are supportive on this objective.


Regarding ”ResponsibleWG(s)”, we thinkRAN2 is enough during the study phase. After that, RAN1/RAN3
may be impacted when detailed scope(s) is identified after study.


Regarding ”Coordination with SA2/SA4”, we assume RAN2 could initiate the discussion, at least for UL.
After the corresponding study, which part should be coordinated with SA2/SA4 and how to coordinate it
should be identified and inform SA2/SA4.


Regarding ”Potential impact”, we agree with Moderator’s suggestion. In addition to that, we think iner-
PDU set dependence, including discard enhancement and other aspects, could be also discussed during the
study phase.


5 – CATT


We support this objective and the study phase. We think during the study phase we need focus on intra-UE
multi-modality. For the detail solutions, e.g., Multi-DRX config, Inter-PDU set discard and LCP impact,
can be discussed during study phase.


For impact WGs, we think RAN2 is responsible for the study phase. Current we don’t know whether the
exact solution is impact other WGs. If this is feasible, then other potential WGs can be involved to specify
this feature.


6 – NTT DOCOMO INC.


OK with the objective as starting point


For now only RAN2 would be sufficient. Other WGs can be considered after the study phase


7 – LG Electronics Inc.


For multi-modality (intra-UE) / multi-QoS flow (intra-UE), we are also not sure as Oppo said whether both
are same or not. The meaning of multi-QoS flow is clear, but the meaning of multi-modality is not clear and
it seems that companies have different understanding on multi-modality. So, it would be better to clarify
first what the meaning of multi-modality, and if the multi-modality is identified to be same as multi-QoS
flow, it would be better to remove multi-modality from the objectives. Otherwise, it would be better to
choose one between multi-QoS flow and multi-modality, and from our view, it would be better to focus on
multi-QoS flow because the meaning of multi-QoS flow is clear to everybody.


8 – Futurewei


We support this objective in general and are OK to check it at RAN#105.
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9 – Sony Europe B.V.


We support multi modality for rel-19 with the assumption that we do not change the definition of a QoS
flow i.e. traffic related to same QoS parameters are mapped to a QoS flow. RAN work should focus on
coordination and synchronisation between different QoS flows for a single UE and without changing the
LCP requirements. This may require some coordination with SA2.


10 – China Mobile International Ltd


We generally agree this objective.


11 – Huawei Tech.(UK) Co.. Ltd


We see a lot of support and interests for this objective, which is good we think, as multi-modal XR is kind
of new service, new business opportunity to mobile networks. At the same time, we think the scope of
the current objective text is too restrictive, which is limited to RAN2, and limited to coordination with
SA2/SA4. We agree that RAN2 should be the leading group, and we also agree with ZTE that RAN1 and
RAN3 should be involved in this study to study if there is any potential enhancement from their perspective
for multi-modal XR.


For UL, we agree with vivo that RAN2 can initiate the discussion first, andwe think for this aspect SA2/SA4
involvement may not be necessary.


12 – MediaTek Inc.


MODERATOR:


1: On the definition ofMulti-modality etc: Most companies refer to TR 22.847 from SA1. Some companies
refer to the SA2 study TR 23.700 60, which can be helpful to understand what SA2 has done. However
based on comments provided I assume that this SA2 TR has not identified any specific impact to RAN, so
I guess for the definition of Multi-modality we may refer to 22.847. Would that be sufficient?


2: The intended meaning of ”multi-modality (intra-UE) / multi-QoS flow (intra-UE)” is that enhance-
ments for multi-QoS-flow with multi-modality requirements/restrictions/character, as well as multi-QoS-
flow (per application) in general, are in scope (could discuss whether this need to be explicit).


13 – Lenovo Information Technology


For the multi-modality, RAN can start the discussion about enhancements for the synchronized transmis-
sions for multi-modal flows by e.g., by scheduling or LCP and additional awareness requirements on multi-
modal flows, multiple DRX configuration, at least for intra-UE. Coordination with SA2/4 is needed. But
we think that RAN can study the benefits and requirements from RAN point’s view first.


14 – Ericsson LM


Given the considerable support we are OK to consider a study objective for now, with a check later on
what kind of potential solutions we have identified. To move into a work phase we would need to identify
clear gains, e.g. using SLS as Nokia proposed. Regarding impacted groups, we think we should have
the discussion in RAN2 first before involving other WGs. This also means that for the SA groups, we
don’t they should be involved as a blanket statement and as we well know, SA2 has not provided RAN any
requirements multi-modality and multi-modality is absent from the SA2 Rel-19 SI.
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In general we think more justification and motivation is needed especially for synch/coord discussions:
What is currently missing in RAN from the QoS handling? Also, SA2 has defined ”A multi-modal service
is a communication service that consists of several data flows that relate to each other and that are subject
to application coordination. ” Currently the applications coordinate the flows, and it is not clear to us what
are the practical gains of doing this in RAN instead. This is also a system level aspect and not something
we can solve in RAN alone in any case.


15 – Meta Ireland


Meta is supportive on this objective. We also agreed with some supporters that the scope of the current
objective is unnecessary restrictive, which is only limited to RAN2 and with SA2/SA4 coordination as
needed. We also agree that RAN2 should be the leading group to the overall benefits and requirements
from RAN point’s view first, and we also agree that RAN1 and RAN3 should be involved in this study if
there is any potential enhancements from their working group perspective for multi-modal XR. For UL,
we agree that RAN2 can initiate the discussion first and may not need SA2/SA4 involvement.


1.2 Measurement Gaps, Scheduling restrictions


Feedback Form 2: Measurement Gaps / Scheduling restric-
tions


1 – Guangdong OPPO Mobile Telecom.


Regarding the draft objective ”Specify enhancements for reducing the harmful impact for XR users to ca-
pacity and impact to individual UEs that are caused by RRMmeasurements (e.g. from inter-frequency RRM
measurement gaps, or FR2 intra-frequency measurements). [RAN2, RAN1, RAN4]”


We can understand the intention is to reduce the harmful impact for XR users to capactiy, but dont un-
derstand what does ”impact to individual UEs” specifically mean? Suggest to remove it, i.e., ”Specify en-
hancements for reducing the harmful impact for XR users to capacity and impact to individual UEs that are
caused by RRM measurements (e.g. from inter-frequency RRM measurement gaps, or FR2 intra-frequency
measurements). [RAN2, RAN1, RAN4]”


Regarding the leading group, we somehow feel the leading group can be RAN4, because most of the
gap enhancements come from RAN4. But we also understand the explanation from moderator, i.e., TU
considerations.


2 – VODAFONE Group Plc


I am not sure, why is it written in this way ”inter Frequency” or Intra Frequency” (e.g. from inter-frequency
RRM measurement gaps, or FR2 intra-frequency measurements). Does it mean that a WG would choose
on which measurement enhancements it is going to work on?
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3 – ZTE Corporation


We think the objective should also include FR1 scenarios. So, we propose to generalise this to both FR1
and FR2 for the considered scenarios.


4 – vivo Mobile Communication Co.


Actually, we have similar view as Vodafone, i.e. why only mention inter-f measurement gap and intra-f
measurement. We think this relaxed/adapted scheduling restriction should be in general for RRM mea-
surement for all cases, while relaxed/adapated tx/rx restriction should be also in general for cases with
measurement gap. In our contribution, we suggest the below wording:


�Dynamic relaxation/adaptation of scheduling restrictions


�Dynamic relaxation/adaptation of Tx/Rx restriction due to measurement gaps


5 – vivo Mobile Communication Co.


One more comment on this objective is the leading WG should be RAN1, and the impacted WG should
also include RAN4.


6 – Samsung Research America


Agree with previous comments by OPPO and Vodafone. Also agree with Vivo that the leading WG should
be RAN1 and the impacted WGs should include RAN4.


7 – Samsung Research America


Agree with previous comments by OPPO and Vodafone. Also agree with Vivo that the leading WG should
be RAN1 and the impacted WGs should include RAN4.


8 – LG Electronics Inc.


We think that this objective has been more actively discussed in RAN1 for R18 XR, and the leading work
group should be RAN1.


Regarding ”e.g.,” part, we think it would be better to remove.


9 – ZTE Corporation


we also agree with the comments above that the leadingWG should be RAN1 (with added impact to RAN4)


10 – CATT


We think firstly we need to clarify the scenario of this measurement gaps issue, e.g., what is the likelihood
of UE configured with measurement gap when XR service is running on the same serving cell? What is
the solution to avoid/alleviate impacts to XR service transmission due to measurement gap?


11 – CATT


We think firstly we need to clarify the scenario of this measurement gaps issue, e.g., what is the likelihood
of UE configured with measurement gap when XR service is running on the same serving cell? What is
the solution to avoid/alleviate impacts to XR service transmission due to measurement gap?
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12 – CATT


We think firstly we need to clarify the scenario of this measurement gaps issue, e.g., what is the likelihood
of UE configured with measurement gap when XR service is running on the same serving cell? What is
the solution to avoid/alleviate impacts to XR service transmission due to measurement gap?


13 – Nokia Corporation


We support this, this was concluded to be acceptable already in RAN#101. Leading group should be RAN2,
RAN1 and RAN4 to involve in the next step then.


14 – Futurewei


RAN4 can be the lead group as study is needed to assessment the impact to relevant measurements.


15 – Sony Europe B.V.


We support the proposal from moderator


16 – QUALCOMM JAPAN LLC.


We support this objective. We suggest the following objective text. ”Specify enhancements for reducing the
impact of RRMmeasurements (e.g. from inter-frequency RRMmeasurement gaps, or FR2 intra-frequency
measurements) on system capacity and latency of individual UEs”.


17 – Lenovo Information Technology


(1) we are general ok to have measurement gap related enhancements. The detailed solutions can be
down selected in WGs. (2) the associated mobility-related performance degradation should be analyzed by
RAN4.


18 – Apple Inc


Both the measurement gaps and the corresponding measurement/scheduling restrictions are defined in
RAN4 and specified in 38.133. RAN4 should be the WG where the measurement gap enhancement is
discussed and defined. RAN1/2 can focus on defining the design targets of the related enhancement, in-
cluding the limitation of the scheduling restriction for identified XR traffic (e.g. within Xms, scheduling
restriction cannot exceed Yms, or in terms of the percentage). As long as the scope for each relavent WG
is clearly specified, we are flexible to designate the leading working group.


19 – Apple Inc


we also support Lenovo and other companies that the associated mobility-related performance degradation
should be also studied by RAN4.


20 – Apple Inc


we also support Lenovo and other companies that the associated mobility-related performance degradation
should be also studied by RAN4.


21 – Ericsson LM


We support this, and this item was already considered acceptable in RAN#101.
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1.3 UTO-UCI


Feedback Form 3: UTO-UCI: support multiple CG configura-
tions


1 – Guangdong OPPO Mobile Telecom.


Regarding the draft objective ”Specify enhancements for UTO-UCI indication to be applicable for other /
multiple CG configurations [RAN1]. Enhance specification ofUTO-UCI for clarity and testability [RAN2].”


We’re fine on the enhancements related to RAN1, but somehow we dont understand what addtional RAN2
needs to do, because as far as we understand, the Rel-18 ran2 work can already cover this, i.e., considering
the buffer data status and the availability of future CG occasions.


2 – Qualcomm Incorporated


We support including UTO-UCI enhancements, both for multiple CG and for converting to use of previ-
ously indicated resources.


3 – NTT DOCOMO INC.


The ehnancement 1 has been discussed in Rel-18 but not supported due to lack of consensus. As mentioned
in our contribution, if there is necessity to indicate unused CG occasions for multiple CG configurations,
gNB can configure UTO-UCI on each of multiple CG configurations. So we don’t see the necessity for the
enhancement 1. Futhermore, from specification impact perspective, association of UTO-UCI with different
CG configuration would be much more complicated, especially for the case of multiple CG configurations
with unaligned periodicities and overlapping occurs for the multiple CG configurations.


4 – Samsung Research America


We do not support the proposed UTO-UCI enhancements. It was sufficiently discussed in RAN1 during
Rel-18 and was broadly understood there is no associated benefit.


5 – vivo Mobile Communication Co.


We support the proposal from Moderator.


In addition to this, we think follow two more bullets could be also discussed during the offline considering
there are some supports:


�Finer granularity for UTO-UCI


�Extend UTO-UCI to address insufficient CG resources


6 – LG Electronics Inc.


It is not clear what this objective means: ”Enhance specification of UTO-UCI for clarity and testability
[RAN2].” We suggest to remove this part.


It is obvious that if RAN1 introduce something for UTO-UCI and CG, RAN2 should also do something,
so RAN2 should be included as a secondary WG in the UTO-UCI and CG.
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7 – Nokia Corporation


Release 18 single CG operation is left mostly to UE implementation and not really testable. In order to
expand functionality to multi CG operation, single CG needs to be testable first.


8 – Futurewei


We consider this as a minor optimization and prefer not to include it due to complexity and extra work
required.


9 – CATT


We do not support UTO-UCI for multi-CG configurations since the feature does not show much gain in
system capacity improvement.


10 – Sony Europe B.V.


We support the proposal from moderator


11 – Huawei Tech.(UK) Co.. Ltd


In general, we don’t support the objective, but at the same time we are fine to make the part specified in
Rel-18 testable, i.e. only the RAN2 part.


12 – Lenovo Information Technology


ok to UTO-UCI for multiple CG configs. Not sure, if “clear and testable UE behaviour for the determination
of the content of UTO-UCI” is feasible as it seems to be very much implementation-related. Besides, UTO-
UCI enhancement for CG PUSCH repetition should also be considered for saving the UTO-UCI bits.


13 – Apple (UK) Limited


We support UTO-UCI enhancements for multiple CG configurations on the same cell and also across cells
(for CA).


1.4 CQI/CSI link adaptation enhancement


Feedback Form 4: CQI/CSI link adaptation enhancement


1 – Guangdong OPPO Mobile Telecom.


We dont prefer to have this in the scope, the reason is that this feature was discussed in RAN1 for several
times and failed to gain any consensus in RAN1. Given limited RAN1 TU in Rel-19 for XR, RAN1 should
not waste time by repeating the debate from earlier release.
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2 – Qualcomm Incorporated


We prefer to include this objective. PDSCH quality-based feedback is essential for preserving capacity
while ensuring low latency (i.e. high success rate of data delivery without multiple re-transmissions).


3 – NTT DOCOMO INC.


Current proposals are divergent and not well justified. It would be very appreciated if proponents can
converge on one of the scope, which is well justified.


4 – vivo Mobile Communication Co.


We agree with OPPO, this part has been discussed in RAN1 for several times and it is quite controversial
in RAN1. We think it is very hard to converge it during very limited TU in RAN1.


5 – Samsung Research America


We do not support having CSI enhancements in scope. There is no need to keep re-considering proposals
that were extensively discussed in previous releases or have no apparent use. Also, the suggested proposals
do not have a specific association to XR.


6 – LG Electronics Inc.


We also don’t support this objective. It is not clear the association to XR.


7 – Nokia Corporation


We support to include this objective. XR service allows in reality only 1 single retransmission and thus
it is vital a) to get first TX right with high likelyhood and B) to recover from failed decoding with single
retransmission


8 – Futurewei


CQI/CSI link adaption enhancement were discussed extensively in R17 and R18 with many variants and
achieved no consensus of benefit. Therefore, it should not be further considered for R19.


9 – CATT


We don’t support this proposal. The CQI/CSI enhancements for link adaptation were proposed in MIMO
and URLLC but without any consensus on the benefit. The system performance gain is negligible with the
CQI/CSI enhancement for link adaptation without adjusting additional parameters and functions, such as
SIR target and CGB-HARQ.


10 – Sony Europe B.V.


we support this objective to be included in rel-19


11 – Huawei Tech.(UK) Co.. Ltd


We agree with OPPO, and prefer to avoid RAN1 repeating the discusion.
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12 – Lenovo Information Technology


These three enhancements are not XR specific enhancments, and they would increase signaling overhead
and implementation compexity. Similar methods have been disscussed in Rel-17 URLLC topic, and were
not supported for limited gain. So we don‘t support CQI/CSI enhancements for XR in Rel-19.


1.5 Delay aware / Delay adaptive (remaining time) scheduling


Feedback Form 5: Delay aware / Delay adaptive (remaining
time) scheduling


1 – Guangdong OPPO Mobile Telecom.


For this objective, we think the current solutions are very divergent, it’s difficult to understand which way
to go.


If this objective is in, we prefer to restrict it only for potential LCP enhancement.


2 – Transsion Holdings


LCP enhancement could be one of options for delay aware/ adaptive scheduling.


3 – VODAFONE Group Plc


For Uplink, it looks like the proposal includes a study. Is there any deadline for that?


4 – vivo Mobile Communication Co.


We support the proposal from Moderator, considering the latency requirement is more critical for XR ser-
vice, delay aware scheduling could be considered, especially for multi-streams/multi-flows cases.


Regarding the detailed scope for this scheduling enhancements, we think it is better to give more time to
study on the specific objective, e.g. March is fine.


5 – LG Electronics Inc.


We think it is important to ensure prioritized transmission of urgent data. However, the last sentence ”En-
hancements to LCP are in scope.” is too restrictive, and suggest to remove. We think having the NOTE is
enough.


§ Note: LCP implementation complexity should be taken into account when evaluating solutions.


6 – Futurewei


We support LCP enhancements to be in scope.
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7 – CATT


We support the delay awareness scheduling, in particular for the DLUE playout buffer, which the extension
of the packet delay budget would provide the benefit of higher link adaptation gain, in sequence delivery
for out-of-order packet arrival, minimize the PDU discard, and provide the system capacity enhancement
up to 200%.


8 – China Mobile International Ltd


We think that delay-aware scheduling can include LCP, but it should not be restricted to LCP. Delay-aware
scheduling may also have an impact on Scheduling Request or the RLC/PDCP layer.


9 – MediaTek Inc.


MODERATOR: The intention with the proposed text was to say that AT LEAST LCP enhancements are
in scope, and also allow other kind of impacts.


10 – QUALCOMM JAPAN LLC.


Our view is that any solution studied in this area must be motivated by new findings from SA2 study
regarding the PDU set QoS enhancements (SA2 XRM study, WT#1). We have a strong doubt about LCP
enhancement. The existing LCP mechanism is already complicated and we don’t think RAN2 can come to
an enhanced solution that works and can be implemented in reality.


11 – Huawei Tech.(UK) Co.. Ltd


We also support the uplink part, i.e. LCP enhancement. For the downlink part, we don’t know where the
requirement is from, which we don’t support.


12 – Lenovo Information Technology


we are fine with delay aware LCP e.g. DSR triggered LCH prioritization.


13 – Ericsson LM


We support the UL delay-aware scheduling (LCP enh). As Moderator commented, there could be other
improvements as well e.g. on DSR to support multiple value reporting to further help the scheduler


1.6 User Plane Enhancements


Feedback Form 6: User Plane Enhancements


1 – Guangdong OPPO Mobile Telecom.


Regarding ”RLC AM Enhancements
a) RLC re-transmission related enhancements for operation of RLC Acknowledged Mode (AM) with small
packet delay budget.
b) Avoid un-necessary RLC re-transmissions (TBD tentative)”
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We dont see difference between a) and b), maybe it’s good to clarify a bit.


Regarding ”Define a mechanism for transmitter to inform the receiver of SN gap (or missing SNs) in
PDCP.” We understand it was discussed in R18, not sure whether we can leave it to UE implemenation,
i.e., those PDCP PDUs if drop, the SNs can be allocated to other new SDUs?


2 – VODAFONE Group Plc


Is b) a really separate option or is it rather an technic under a?


3 – vivo Mobile Communication Co.


We support both RLC AM enh. and PDCP enh.


Regarding RLC AM enh., we also think b) is one of the direction for a).


4 – LG Electronics Inc.


Among three bullets, we support only a).


a) RLC re-transmission related enhancements for operation of RLC Acknowledged Mode (AM) with small
packet delay budget.


b) Avoid un-necessary RLC re-transmissions (TBD tentative)


c) Define a mechanism for transmitter to inform the receiver of SN gap (or missing SNs) in PDCP.


The b) and c) are related to SDU discard, and in RAN2#124, the usefulness of discard enhancement is still
questioned. The SN re-association still works well, and the reordering delay caused by SN gap is limited
to one t-Reordering time. We don’t see any benefit to enhance current discard procedure.


5 – Nokia Corporation


We support both RLC and PDCP and we could have RLC as single objective.


6 – Futurewei


We support UP enhancements to be in scope, including both RLC/MAC enhancements and PDCP en-
hancements. In PDCP, in addition to discard related PDCP enhancement, we would like to reconsider the
inclusion of selective PDCP duplication in R19. Due to the significant size difference between different
types of PDU Sets, R18 XR cannot utilize UL radio resource efficiently to meet the PSER requirement
uniformly among different types of PDU Sets. As a result, more important PDU Sets, which tend to have a
larger PDU Set size, tend to have a higher (i.e. worse) achievable PSER than the less important PDU Set;
meanwhile, they tend to be dependent upon by the less important PDU Sets at the application layer and
hence are more critical. Selective PDCP duplication, e.g., based on PSI or PDU Set size, allows the use of
extra BW only on the PDU Sets that need it to achieve the same target PSER as the other PDU Sets that
would not require the use of the extra BW to achieve the same. When PDCP duplication is not used on a
PDU Set, the unused UL resource configured for the duplication can be released (using UTO-UCI) well in
advance so that the gNB can reuse the resource for other UE(s).


7 – CATT


We don’t see the user plane enhancement is essential for the system performance benefit.
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8 – Sony Europe B.V.


we are ok to support RLC-AM enhancements as part of XR


9 – QUALCOMM JAPAN LLC.


We support the RLC enhancements. We understand the first item is about latency reduction related to the
current limitation that retransmissions are solely controlled by RLCNACK of status PDU. The second item
is for reduction of unnecessary overhead.


10 – Huawei Tech.(UK) Co.. Ltd


We also support RLC and PDCP enhancements, and agree that b) is just a motivation of a).


11 – Lenovo Information Technology


We support RLC AM related enhancements.


12 – Ericsson LM


We support the RLC enhancements. We are not convinced the PDCP enhancement provides enough gains
to warrant the extra complexity, the use case would for a congested case and not likely to have practical
end user impact.


13 – NTT DOCOMO INC..


We are OK to support both RLC-AM enh. and PDCP enh.


Feedback Form 7: User Plane Enhancements


1 – Sony Europe B.V.


we assume this enhancement refers to PDCP discard and support it


2 – Lenovo Information Technology


We are positive to support a mechanism to inform the receiver of missing SN in PDCP


1.7 Enhanced cross-layer Awareness, parallel with SA2 work


Feedback Form 8: Enhanced cross-layer Awareness, parallel
with SA2 work


1 – Guangdong OPPO Mobile Telecom.


RAN2 can do alignment work, if anything identified in SA2 XRM which has potential impacts to RAN2,
e.g., FEC based PDCP PDU discard?
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2 – LG Electronics Inc.


This objective is not clear at this moment. Considering the RAN chair’s guidance ”•Shall avoid “generic
enhancements”-like scope!”, we suggest to remove this objective unless clear scope is identified.


3 – Futurewei


For RAN involved Rate control, on the DL, advanced video CODECs such as EVC/HEVC already supports
layer-based representation of a same video picture, such as base layer vs. spatial enhancement layer. If the
UPF can generate PSIs to differentiate PDU Sets of different layers, then in the presence of congestion,
R18 PSI based discard can be used for regulating the amount of data volume to be transmitted according to
the congestion level, with far better granularity and dynamic adaptivity than changing the source data rate.


4 – Sony Europe B.V.


We support FEC and RAN involved rate control depending on the work done in other WGs


5 – Huawei Tech.(UK) Co.. Ltd


We support this proposal, but some text proposal can be considered.


6 – QUALCOMM JAPAN LLC.


RAN awareness of FEC is being studied by SA2 in their XRM study WT#1.1. RAN WGs can work on it
based on findings from SA2 study.


7 – Lenovo Information Technology


we support AL-FEC. AL-FEC is a dedicated topic for study in SA2 XRM and AL-FEC-awareness will most
likely be in SA4 as well. This will affect current PDCP discard and needs PDU set discard enhancements
to not waste resources when AL-FEC is used.


8 – Ericsson LM


Should this be part of the multi-modality part instead? Also we do not think we need a separate objective
on this. SA2 will liaise us in case they find something in their study that require RAN work - including for
example FEC awareness which is studied in SA2. We should not have a separate bullet in RAN for now.


9 – vivo Mobile Communication Co.


RAN awareness of FEC has been discussed in SA2/RAN2 in Rel-18 study phase, while it was not included
in WID. But now, it is already being discussed in SA2, so RAN could consider tihs based on any output
from SA2.


1.8 Evaluation Methodology
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Feedback Form 9: Evaluation Methodology


1 – Guangdong OPPO Mobile Telecom.


Regarding ”Note: System-level simulations (SLS) may be used to compare the benefits of different solution
variants. The SLS methodology shall follow the earlier XR simulation agreements in 3GPP TRs 38.838
and 38.835, including options for also with background eMBB traffic in addition to XR users. The eMBB
traffic may be modelled as simple full buffer or as FTP3.”


We;re not sure whether we need this note, because whether we need SLS and how to set up SLS if needed
are WGs task, we can anyway leave it to WGs level discussion.


2 – Huawei Tech.(UK) Co.. Ltd


Tend to agree with OPPO. Not sure of the need of this NOTE. We assume RAN1 anyway knows how to
do evaluation for this topic. We don’t think RAN2 needs to do evaluation for this topic.


3 – Lenovo Information Technology


I think this aspect can be left to RAN1, we can have the note that SLS can follow earlier XR simulation
agreements in 3GPP TRs 38.838 and 38.835.


4 – Ericsson LM


The NOTE is good, we would even make it stronger if possible. Too often we make decisions at least in
RAN2 without proper support from any kind of simulations or even basic pen-and-paper evaluations. We
are far in 5G and objectives should be really well motivated in order to gain any commercial traction.


5 – vivo Mobile Communication Co.


We would like to clarify for what this SLS evluation should be. If it is for multiple modality, while we
limite the WG in RAN2 during study phase, RAN2 should not be responsible for any SLS evaluation. If
we extend the study phase to RAN1 for multiple modality, I doubt the TU reserved for XR in RAN1 is
enough.


1.9 Other


Anything Else, not just about the ”Other” parts referred to in RP-233105


Feedback Form 10: Other


1 – Futurewei


On CG periodicity, without introducing non-integer CG periodicity, even with the legacy multiple CG con-
figurations, the transmission queuing delay keeps changing between data bursts, except that the range of the
variation is narrowed (but still significantly reducing the remaining time and causing it to be significantly
variable for possible HARQ or RLC retransmissions) than using just one CG configuration. With the max-
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imal number of HARQ or RLC retransmissions allowed within the remining time varying from data burst
to data burst, the PER performance cannot be achieved uniformly over time or the lower layer operating
point needs to keep changing, with neither being desirable. In R19, introducing non-integer periodicity for
CG configuration that match the traffic periodicity would remove this variable (for scheduling), which is
artificially introduced in R18 XR due to the design limitation.


On selective PDCP duplication, please see our response to Feedback Form 6.


On PDCP retransmission enhancements, as RLC UM may be extensively used in XR due to low latency,
it may be challenging to meet the PER/PSER requirements with only HARQ retransmissions due to, e.g.,
possible error in UL HARQ feedback or in DCI of UL grant for HARQ retransmission. We propose Polling
triggered timely PDCP SR to facilitate PDCP retransmission when the remaining time is sufficient to min-
imize the loss of PDU Set. The timely PDCP SR can also facilitate the FEC based discarding and PSER
measurement at the UE.


2 – QUALCOMM JAPAN LLC.


Another item from SA2 XRM study that can have RAN impact is their WT#2.2 which is related to the sup-
port of dynamic change in traffic characteristics. For example, some RAN mechanism related to dynamic
change of radio resource configuration may be justified.
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