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1	General

25 Companies contributed

2	Potential Justification/Scopes Based on Submitted Contributions
2.1	Wide support, reasonable justification, reasonable continuation

[bookmark: OLE_LINK4]Enhancements for Multi-Modal flows (19)
19 companies expect RAN2, RAN3, RAN1 to work on this topic in Rel-19. 
Most companies expect:  
-	A study or study phase is needed, and the following is included: 
-	Study of traffic case(s), with SA-groups, to establish better understanding for justifications. 
-	Both Intra-UE and inter-UE scenarios. 
-	Enhancements (e.g. scheduling, LCP) for Coordinated / Synchronized transmissions for multi-modal flows.
-	Enhancements for RAN/AS awareness of inter-dependencies in multi-modal flows.
-	Enhancements for multiple DRX for multiple flows (Moderator comment: may be applicable to general mixed traffic case)
Some companies seem to expect to include (low numbers):
-	Packet Discard enhancements to avoid transmissions that are not useful to the receiver.
-	Low latency enhancements for aperiodic haptic packets e.g. for dynamic scheduling and/or configured grant, Low Round-trip latency for application reactive transmissions. 
-	Definition of QoE Measurement(s) or KPIs applicable to the multi-modal character, and the possibility to do real-time QoE monitoring. 
-	Coordinated RRC connection handling (incl mobility). 
-	Other QoS enhancements (unspecific). 

Moderator:  
-	The proposals on the table are expected to result in better latency characteristics, higher capacity (less overhead), and better battery autonomy. 
-	It is observed that the papers provide relatively weak, non-explicit, or no motivations (e.g. for Multi-modal flow coordination, how much gains are expected by taking dependencies into account already in the transmitter and not just in the receiver?). 
-	Two companies (incl incumbent XR WI rapporteur) [5][14] request to proceed with caution and point out that a RAN study should be based on the outcome of the SA2 study, and SA2 has for the moment not identified any AS impact beyond the Multi-modal-flow coordination ID, which would be signalled to the gNB but is not planned to be further specified. 

DISCUSSION 
-	QC agrees that SA2 didn’t identify any AS impact, think we don’t need any RAN/AS work. Ericsson agrees with QC, Nokia as well, MTK and VDF as well. 
-	vivo think we need a study, to identify whether this is needed. SA1 identified benefits, We can study in paramell with SA2. 
-	CATT think the benefits are for real applications, need synchronized services. 
-	Nokia think there is no SI going on in SA2 in parallel. 
-	Huawei think SA2 has identified that there may be RAN dependency and think SA2 expect to add something. Apple Meta agrees w HW. 
[bookmark: OLE_LINK76][bookmark: OLE_LINK77]-	ZTE think we can agree that if we do anything we need SA2/SA4 support
-	Xiaomi agrees with ZTE, and support to do something. 
-	FW wonder if we need to discuss DL UL separately.
-	VDF think most XR contents is by WiFi and there is no interest at contents providers to cooperate with MNOs, so this is not very feasible. 
-	Bosch think later there will be vechicular XR with no wifi. 
-	CMCC think we should do a study in RAN. 
-	R2 Chair IDT think SA2 and SA4 should identify requirements for RAN. Ericsson agrees. 
-	Nokia think e.g. for timing resilience, SA2 was tasked to first identify requirements, which was very efficient. Can write in the WID e.g. “subject to SA progress .. bla bla” 
-	MTK think SA2 has no plan at all to do any further work on multi-modality. 

DISCUSSION 2
-	HW think only synch/coordination is dep on SA2 SA4. Other things can be considered. Apple agrees. Meta agrees with HW
-	Samsung are ok to stick with current agreement. Think that there would be dep to SA2 for everything. 
Moderator stopped the discussion. 

· On multi-modality: No Consensus, but still majority support to do something. If a Study on Multi-modality is to be done in RAN WGs, SA2/SA4 support is required, at least for  synchronization / coordination aspects. A number of companies think RAN should not do any work unless SA2 first identifies requirements. 


[bookmark: OLE_LINK78][bookmark: OLE_LINK79]Measurement Gaps / Scheduling restrictions (10) [5][25][22][19][13][9][8][7][4]
Proposed Scope: 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].
Example justification (Nokia): For FR2, capacity loss due to SSB measurements range from 5% to > 50%, An individual UE may be non-schedulable for 25% of the time. 
Comment from one company: Alternatively, this could be done in a measurement gap enhancements WI, in case such would be conducted. 
Moderator: Wide support and a reasonable justification (at a glance). 

DISCUSSION
-	HW think this can be a generic enh, not just for XR and in the MGE Wi. CATT agrees with HW. Ericsson think the enhancement is general but the motivation comes from XR, and should be in XR. Nokia agrees. 

Agreeable: Measurement Gaps / Scheduling restrictions scope: 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].  


Power saving (8)
DRX 
-	Handle Jitter efficiently, adaptive DRX (5), avoid additional delays while still supporting power saving [18][15][10][2][19]
-	Minimize delays interact with MGs (2) [9]+ / Multi-PxSCH / UTO-UCI / R18 CG enh (1) [12] 
(could be seen as left-over?) 
PDCCH skip
-	PDCCH skip (2-3), one specific case - left-over? [9][2]+

DISCUSSION
Jitter-DRX
-	OPPO think we should not include things excluded in R17. CATT agrees. 
-	VDF think XR is more or less continuous data flow with little opportunity for DRX. 
DRX general
-	Ericsson think that we could just do DRX enhancements and include the multiple DRX config. 
-	Apple agrees with Ericsson and think a Powsaving DRX objective should be included. 
-	vivo think that multi-flow has already been evaluated in R1, e.g. audio video and no gains have been found. 
-	HW don’t want too open ended power saving part, but think multiple drx config for multi-modality would be fgood. 
-	Nokia think we can have Power saving / DRX if there is time available in the WI. 
-	Meta point out that their paper for point 2 above was for multi-modality. 
Further Power Saving Enh, no consensus for now. Some support to add something if there is time in the end. Such objective need to be specific.


[bookmark: OLE_LINK80][bookmark: OLE_LINK81]Efficiency: UTO-UCI
-	Support multiple CG config (2), Leftover case? [21][6]
[bookmark: OLE_LINK75]-	finer granularity reporting (1), allow to use partial resource. [7]
-	UTO-UCI transmitted on DG-PUSCH that overrides CG-PUSCH in a collision. [7]
DISCUSSION 
-	Xiaomi think the UCI proposals is more than just for power saving. Apple agrees it is also for resource efficiency. Vivo agrees. 
-	Ericsson think the support of multiple CG can be supported but not the others, finer granularity is complex. Vivo agrees. QC agrees
-	HW think this is not agreeable, think we should then discuss in general capacity enhancements. 
-	Moderator think this could be considered a left-over:
Almost agreeable: UTO-UCI: support multiple CG config 


[bookmark: OLE_LINK82]CQI/CSI enhancement (7)
-	to support CBG-retransmission, reducing overhead (capacity) (2) [5][18]
-	PDSCH reception based CQI (2): Fast Link adaptation (latency) [22][18]
-	CSI reporting adapted to XR Traffic Pattern (2) [4][21], on HARQ level, Soft-HARQ (2): [9][21] Fast Link adaptation (latency)
DISCUSSION
-	Ericsson are supportive and think there are real gains. Think the second and third bullets are the same thing and should be merged. Think the CBG is not much used and think we should not prioritize this part. 
-	Nokia agrees there are gains and support CSI. 
-	QC think this is needed for link adaptation. 
-	Apple not sure CBG enh is needed, support 2 and 3rd
Discussion 2 (2nd round) on whether this is justified as it has been non-agreed in R1 in previous release. Moderator: It seems applicable to XR as it in addition to capacity may address also reliability requirement with low latency, no better proposals on the table. Nokia confirms. 
Almost agreeable: CQI/CSI link adaption enhancement (FFS exact scope: PDSCH reception based, Traffic related, Soft-HARQ), FFS CBG enh.  


Dynamic differentiation PDU set (6-7) [25][2][15][13][10][6][3][18][12]
Differentiated handling (e.g., reliability) of PDU set with different importance (i.e., PSI) in a given QoS flow, to avoid that important PDU sets are dropped, causing inefficiency, considering STUDY of:
[bookmark: OLE_LINK83][bookmark: OLE_LINK84]-	RLC bearer switching (i.e., Single PDCP entity mapped to multiple RLC AM bearers) and/or
-	Selective duplication (i.e., Multiple RLC UM bearers as required to support different handling of the PDUs with different PDU set importance).
DISCUSSION
-	Ericsson think this is complex, not sure about the benefits. 
-	Nokia wonder about the selective duplication, how it would impact capacity, think we need something concrete to do something. 
-	HW think some scheduling enh could be useful bout not selective duplication. 
-	Apple also think duplication is not good. 
-	Xiaomi think this is beneficial.
Not agreeable: Selective duplication, RLC bearer switching


UL Scheduling, e.g. LCP enhancements (5) [22][26][21][9][6][3]
-	Delay aware / Delay adaptive (remaining time) scheduling to reduce packets exceeding delay budget (5), at high load. 
DISCUSSION
-	QC think this is also for DL, and then info from CN is needed (network impact only)
-	FW support this.
-	Samsung wonder if this is for multi-modality? Think lower prio
-	vivo think this is not only for multi-modality, and we already started in this direction in R18. 
-	Ericsson think this is general, for several traffic cases. 
-	HW agrees this is general, but can also apply to multi-modal. Can reduce the UL latency . 
-	Meta apple also support
-	Nokia somewhat support. 
There seems to be support, not clear how important. Possibly both DL (network impact only) and/or UL (Uu, UE impact)


UP awareness
User Plane: FEC awareness at AS to help decisions to retransmit / discard, for efficiency / capacity, to transmit less packets (3). [7][9][16]
Justification – see QC tdoc
	- 	QC think this is dep on SA2. Ericsson agrees. HW agrees
	-	vivo think this is already supported in SA2 TR. Support. 
	-	Apple think we dep on SA2 SA4
Dependent on SA2, SA4. Some support 


[bookmark: OLE_LINK17]User Plane: RAN involved congestion mitigation / rate adaptation (4, incl 2 operators). [9][12][26][2]
Justification – see QC tdoc
-	HW think this involves RAN, and is interesting. 
-	Meta support
-	QC think this is similar to bitrate recommendation. Apple think there is dep on SA4, but think that RAN can do something for L4S without SA4. 
-	Nokia think it is difficult to make this work in practice. The application need to be designed for this. 
-	HW think it can also be about modifying QoS. 
-	Samsung think we cannot start without input from SA. 
-	QC report that there is a corresponding proposal in SA
Some support, feasibility dependent on SA


PDCP Discard enhancements (3)
- 	PDU set discard enhancements for inter-PDU Set dependencies (3), leftover/continuation? possibly supported by signalling. [18][26][8][3]
-	vivo think this is for both UL and DL and is a left-over from R18. Think SA can be involved. Vivo think SA2 can decide. FW think for UL we can just rely on UE impl. 
-	Ericsson think without good gain shown we should not do this. 
-	Intel think this can be done. 
Can consider, if SA2 agrees. 

FW proposes PDU discard with signalling [3]
-	Samsung think then additional packet need to be sent which is not desired.
-	vivo think the RX shall discard and this is helpful. 
-	CATT think in R18 the UE can already report buffer status, this is not needed. 
-	vivo think this is on the table for R18. Moderator disagrees
No consensus


CP Awareness (TBD dep on SA2)
-	Control Plane: UE XR App -> RAN, e.g. XR traffic parameters change, Depending on SA2 outcomes (3) [2]+
-	Moderator assumes that SA2 would aks us of they want this
No interest for now
2.2	Some Support (but vague)
Latency reduction (4) [21][19][12][18]
[bookmark: OLE_LINK3]-	Wide topic, one company suggest to limit to dynamic scheduling / smaller data (e.g. haptic).
	Moderator assumes that companies intended to limit to RAN2 scope (not RAN1). Further assumes that this may be related to new QoS needed for UL, e.g. for haptic. This is a potentially difficult topic, should not be left too open ended. 
-	HW think this is related to scheduling enh. 
-	META think latency is very important. 
-	Mod think a general enh for latency will be very extensive, e.g. even the most specific proposal to address only dynamic scheduling / smaller data (e.g. haptic), need discussion to result in a reasonable scope. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]No further discussion

Other Capacity Enhancement (5)
[bookmark: OLE_LINK18]-	By Scheduling Enh SPS/CG/DynSched (3-5), [2][12][10]+ STUDY? {unclear what is intended}
-	By further enhanced BSR reducing quantization loss (1) [26] {clear}
-	By CA/DC enhancements (3) [2][10]+ STUDY? {unclear what is intended}
-	By NR-U enhancements, possibly with CA/DC (1) [10] STUDY? {unclear what is intended}
-	Moderator comments that the proposals on the table are very vague, any possibility to clarify? No comments received
No further discussion

Mobility for XR (4)
-	CHO, DAPS and LTM enhancements for XR. DAPS to be extended to FR1 CA and for FR2 (1) [4]
-	Study and (if feasible/necessary) specify XR-mobility:
	HO enhancement under high UE mobility, XR-specific considerations for Mobility functionality (1) [17]
-	Study XR-awareness under high UE mobility: PDU set enhancements for packet processing between network nodes, PDU discarding, PSDB, PSER, Information transfer, Pre-discarding packets according to remaining time, Optimization of retransmission (1), [17]
-	General: PDU Set impacts to handover, if any (1) [16]
Moderator: Unclear justifications, no problem statements. Think that Mobility characteristics enhancements are general, and should not be XR specific. Optimizations for retransmissions discard etc based on PDU set could be XR specific, should be motivated. 
General mob enh, if any needed, discussed as part of mobility WI
No interest in the XR offline

2.3	Low support (and or justification not matching the impact)

RLC AM enh 
-	better resource efficiency by avoiding unnecessary retransmissions (1) [20]
	Moderator Q: is this RLC-discard?
-	RLC re-transmission enhancements allowing operation of RLC Acknowledged Mode (AM) with small packet delay budget (1) [2]
	Moderator Comment: Note that a high ambition level is not reasonable for 5G Adv
-	Moderator: The benefits might be significant for XR, but Very High Risk that it doesn’t work to do a limited effort for RLC-AM. Inclined to suggest to not include in Rel-19 but postpone for later. 
Not discussed here, it is part of UP discussion

UL Scheduling - LCP
-	Improved enforcement of MDBV and GFBR in UL (1). [5]
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]	Moderator: Recurring proposal since R15

SCell activation [5]
-	Reduce Scell activation delay for UL initiated case (1) 
	Moderator: This proposal seems applicable, however support level too low. 

Carrier Aggregation – PDCCH mon [22][6]
-	PDCCH monitoring adaptation for CA (2), based on assumption that different traffic uses different Carriers?

L2 processing (1) [5]
-	RAN2 to specify enhancements for more scalable L2 processing at high data rates. Example enhancements include
	- Introduce concatenation of SDUs into a PDU and per-PDU security processing at PDCP
	- Introduce partial integrity protection, where integrity protection is applied to a concealed subset of all PDCP SDUs on a DRB.
	(NOTE: Addressing scalable L2 processing is also proposed as a separate study)

XR aware beam management (1) [4]

XR Positioning (1) [2]
-	Identify mobile metaverse use cases to be supported in Rel 19 and define corresponding target position and orientation performance requirements in terms of accuracy, latency and availability Study the potential benefits of supporting the tracking of XR devices with the use of NR positioning signals in terms of position tracking accuracy, latency and reliability Study the potential issues and identify the candidate solutions of XR positioning with the use of NR positioning signals, focusing on accuracy improvement and latency reduction (1)

PDCP PDU-set AckNack (2) [3][11]
-	Triggering PDCP transmission (2) 
[bookmark: OLE_LINK27][bookmark: OLE_LINK28]	Moderator: A big proposal, justification unclear

2.4	No need to discuss

Additional Scenarios / Cases
-	Mixed traffic, XR + eMBB (1) {not clear the intended impact} [5]
-	Very high data rates (100Mbps+), low latencies. (1+) [18]+
-	Tethered Architecture, WiFi, BT etc {not clear the impact} [23]+
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]Moderator: Intentions not clear, assume nothing needed, unless there can be complementary impact proposals.  

PDCCH mon resume after NACK (2) [19][9]
[bookmark: OLE_LINK31]Moderator: Assume this will be settledin R18, no need to discuss at current meeting. 

Support 2Rx XR [RAN4, RAN2] [19]
Moderator: Assume this will be settled in R18, no need to discuss at current meeting. 

3	Summary
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]To be Considered Further
Enhancements for Multi-Modal flows (19)
· On multi-modality: No Consensus, but still majority support to do something. If a Study on Multi-modality is to be done in RAN WGs, SA2/SA4 support is required, at least for  synchronization / coordination aspects. A number of companies think RAN should not do any work unless SA2 first identifies requirements. 

Measurement Gaps / Scheduling restrictions (10) 
· Agreeable: Measurement Gaps / Scheduling restrictions scope: 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].  

UTO-UCI
· Almost agreeable: UTO-UCI: support multiple CG config 

CQI/CSI enhancement (7)
· Almost agreeable: CQI/CSI link adaption enhancement (FFS exact scope: PDSCH reception based, Traffic related, Soft-HARQ), FFS CBG enh.  

Delay aware / Delay adaptive (remaining time) scheduling (5) 
· There seems to be support, not clear how important this feature is. Possibly both DL (network impact only) and/or UL (Uu, UE impact)

PDCP Discard enhancements for PDU set discard enhancements for inter-PDU Set dependencies (4)
Can consider, if SA2 agrees. 

Power saving (8), DRX and PDCCH skip (excluding power saving for Multi-modal)
· Further Power Saving Enh, no consensus for now. Some support to add something if there is time available. Such objective need to be specific.

RAN involved congestion mitigation / rate adaptation (4)
· Some support, feasibility dependent on SA

FEC awareness at AS 
· Dependent on SA2, SA4. Some support 

Discussed, with No conclusions to consider further

RLC AM enhancements (2)
· Not discussed here, it is part of UP discussion

Selective duplication, RLC bearer switching (6-7) 
· [bookmark: OLE_LINK8][bookmark: OLE_LINK9]Not agreeable: Selective duplication, RLC bearer switching

PDU discard with signalling (1) 
· No consensus to include

CP Awareness (TBD dep on SA2)
· No interest for now

Latency reduction (4) 
-	General vague study proposals
· No further discussion

Other Capacity Enhancement (5)
[bookmark: OLE_LINK5]-	General vague study proposals
· No further discussion

Mobility for XR (4)
· General mob enh, if any needed, discussed as part of mobility WI
· No interest for the XR specific parts
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