[bookmark: _GoBack]3GPP TSG RAN Meeting #98-e	RP-223223
Electronic Meeting, December 12 - 16, 2022

Source:	Huawei, HiSilicon
[bookmark: _Hlk120001333]Title:	Views on WI scope of Rel-18 XR enhancements
Agenda item:	9.1.2
Document for:	Discussion and decision

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
A 3GPP Rel-18 study item “Study on XR Enhancements for NR” was agreed with the following objectives [1]:
	Objectives on XR-awareness in RAN (RAN2):
· Study and identify the XR traffic (both UL and DL) characteristics, QoS metrics, and application layer attributes beneficial for the gNB to be aware of.
· Study how the above information aids XR-specific traffic handling.
[bookmark: _Hlk120111482]Objectives on XR-specific Power Saving (RAN1, RAN2):
· Study XR specific power saving techniques to accommodate XR service characteristics (periodicity, multiple flows, jitter, latency, reliability, etc...). Focus is on the following techniques:
· C-DRX enhancement.
· PDCCH monitoring enhancement.
Objectives on XR-specific capacity improvements (RAN1, RAN2):
· Study mechanisms that provide more efficient resource allocation and scheduling for XR service characteristics (periodicity, multiple flows, jitter, latency, reliability, etc…). Focus is on the following mechanisms:
· SPS and CG enhancements;
· Dynamic scheduling/grant enhancements.


In this study item, good progress has been made and the outcomes are summarized in 3GPP TR 38.835 [2]. The study was scheduled to finish in December 2022, i.e. in RAN#98. In this contribution, we provide our views on the progress of the SI and on the following work in 3GPP RAN WGs on XR enhancements.
Discussion
Overview
The SI on XR enhancements took place in RAN1 and RAN2 WGs. RAN1 concluded the following:
	Conclusion
From RAN1 perspective, the Rel-18 XR study item in RAN1 is completed.


In RAN2, the conclusions were captured as follows:
	Majority of companies in RAN2 thinks the objective on XR awareness is not complete because of SA2 progress. Further discussion on how to handle RAN2 impacts of SA2 and SA4 decisions would be necessary (e.g. PDU set handling in AS).
RAN2 thinks the objectives on power saving and capacity enhancement are completed. 
RAN2 intends to send the TR to RAN for information


From the above, we can conclude the following:
[bookmark: _Ref120872283]Observation 1: SI objectives on XR-specific Power Saving and XR-specific capacity improvements are finalized from both RAN1 and RAN2 perspective.
[bookmark: _Ref120872295]Observation 2: There was no consensus in RAN2 on whether SI objective on XR-awareness in RAN can be deemed finalized. 
In the RAN2 agreement and discussions, it was also mentioned that RAN2 could not conclude on the XR-awareness objective due to delayed progress in SA2. There was a common understanding that there were issues which had to still be discussed and which required input from SA2, but the disagreement concerned whether further discussion can happen in WI phase or requires SI extension. We discuss this topic in more detail in the dedicated sub-section.
XR-awareness in RAN
As part of XR-awareness objective, RAN2 focused on the following items:
· Mapping of PDU sets to DRBs and LCHs
· PDU set prioritization
· PDU set discarding
According to the SI status discussion in RAN2, RAN2 could not conclude that XR-awareness objective is finalized “because of SA2 progress” and that “further discussion on how to handle RAN2 impacts of SA2 and SA4 decisions would be necessary (e.g. PDU set handling in AS)”. These statements relate to the first two items mentioned above. The third one can be seen as concluded from RAN2 perspective and during the discussion the companies already wanted to leave some aspects of PDU discarding to the WI phase. We believe the aspects related to PDU set discarding can be moved to WI phase:
[bookmark: _Ref120872297]Observation 3: The discussions on further details of PDU set discarding can continue in WI phase.
For the PDU set mapping and PDU set prioritization, since the last SA2 and RAN2 meetings were running in parallel, RAN2 was indeed not able to conclude. In particular, the following aspects remained unclear in RAN2:
· How to map PDU sets into DRBs and LCHs, which depends on the SA2 conclusion on how PDU sets are mapped to QoS flows and on whether in-sequence delivery is required in AS protocols.
· How different PDU set types (aka. PDU sets of different importance) can be recognized by RAN and whether RAN should have the ability to treat them differently over the air interface in case they can be mapped to a single QoS flow.
RAN2 agreed to send an LS to SA2 asking the questions on the above items in [3]. However, it should be noted that SA2 finalized their study for XR and managed to conclude on these aspects during their last meeting. This can be seen in the latest version of 3GPP TR 23.700-60 [4], which includes the following:
	[bookmark: _Toc117496842][bookmark: _Toc119938276]8.4.2.1	PDU Set Information
The following PDU Set related information are identified by UPF to support PDU Set based handling:
-	PDU Set Sequence Number.
-	End PDU of the PDU Set.
-	PDU SN within a PDU Set.
-	PDU Set Size in bytes.
NOTE 1: The PDU Set Size is pending SA4 progress on SA4 5G_RTP WI. It’s up to an application to decide whether to send PDU Set Size in bytes or not.
-	PDU Set Importance: This parameter is used to identify the importance of a PDU Set within a QoS flow. RAN may use it for PDU Set level packet discarding in presence of congestion.
(…)
[bookmark: _Toc117496844][bookmark: _Toc119938278]8.4.2.3	Delivering PDU Set Information to RAN
PDU Set Information (listed in clause 8.4.2.1) are informed by UPF to RAN via GTP-U header of user plane packet.


As can be seen, SA2 decided that PDU Set Importance indication is only included in case the PDU sets of different importance of a certain application stream are mapped to the same QoS flow. PDU Set Importance is known to RAN thanks to UPF including this information in the GTP-U header of a user plane packet. Since RAN2 had already excluded N1N mapping, as defined in [2] and copied below, the only remaining mapping option where PDU sets are included in a single QoS flow is option N11. From SA2 conclusion it is also clear how RAN can identify PDU sets of different importance, which addresses the second question of RAN2. 
[image: ]
Figure 5.1.2-1: Mapping Alternatives
Finally, SA2 has not considered and has no agreement on having different PSER/PSDB parameters within a single QoS flow which can be derived directly from PSDB and PSER definitions captured in [4]:
	[bookmark: _Toc117496839][bookmark: _Toc119938273]8.4.1.1	PDU Set QoS Parameters
PDU Set QoS treatment is determined using dynamic or non-dynamic PCC.
The following PDU Set QoS parameters are defined to support PDU Set handling:
NOTE 1: The definitions of PSER and PSDB can be revisited during normative phase.
-	PDU Set Error Rate: The PDU Set Error Rate (PSER) defines an upper bound for the rate of PDU Sets that have been processed by the sender of a link layer protocol (e.g. RLC in RAN of a 3GPP access) but that are not successfully delivered by the corresponding receiver to the upper layer (e.g. PDCP in RAN of a 3GPP access). Thus, the PSER defines an upper bound for a rate of non-congestion related packet losses. The purpose of the PSER is to allow for appropriate link layer protocol configurations (e.g. RLC and HARQ in RAN of a 3GPP access). For every 5QI the value of the PSER is the same in UL and DL. If any PDU within the PDU Set is not successfully transmitted, the PDU Set is treated as error.
NOTE 2: In this release, a PDU set is considered as successfully delivered when all PDUs of a PDU Set are delivered successfully.
-	PDU Set Delay Budget: The PSDB defines an upper bound for the delay that a PDU Set may experience for the transfer between the UE and the N6 termination point at the UPF, i.e. time between reception of the first PDU and the successful delivery of the last arrived PDU of a PDU Set. PSDB applies to the DL PDU Set received by the UPF over the N6 interface, and to the UL PDU Set sent by the UE. For a certain 5QI the value of the PSDB is the same in UL and DL.
NOTE 3: To enable support for PSDB, it is assumed that there is a maximum duration threshold for inter arrival time between PDUs and first arrived PDU within the PDU Set as per SLA or pre-configuration. How to handle the case of maximum duration threshold is not met needs to be discussed in normative phase.
	PSDB is an optional parameter. If PCF has sufficient information to determine the PSDB, the PSDB is used to support the configuration of scheduling and link layer functions.
-	Whether all PDUs are needed for the usage of PDU Set by application layer (PDU Set Integrated Indication).
If PDU Set based QoS handling is used, PCF determines the above PDU Set QoS Parameters based on information provided by AF (described in 8.4.2) and/or local configuration. The PDU Set QoS parameters are sent to SMF as part of PCC rule, then SMF sends them to RAN.
NOTE 4: Whether to define new 5QI(s) related to PSDB/PSER or existing 5QIs can be reused for PSDB/PSER for supporting XRM services can be determined during the normative phase.



In case different PSER/PSDB is required, then the traffic should be mapped to different QoS flows and in this case mapping options 111 and NN1 can be used. These are however supported by RAN2 specifications already and since PDU Set Importance is not utilized in this case, there is nothing to address for such scenario.
[bookmark: _Hlk120612229]Summing up, all the issues due to which some companies in RAN2 thought SI cannot be concluded, were already resolved by SA2. There was also a question from RAN2 on whether in-sequence delivery is required for XR traffic, which was asked to SA4. However, with the SA2 agreement that PDU sets can be mapped to a single QoS flow, the reply to this question has no direct impact on RAN2 discussions as in-order delivery is possible already in AS layer for packets within a single QoS flow/single DRB. One could argue that RAN2 should anyway wait for the official reply from SA2 and SA4. However, the conclusions are rather straightforward and it is not clear what further studies RAN2 could perform and why the discussion would require SI extension and cannot be resolved in the WI phase. Furthermore, it should also be noted that SA2 meeting in Q1 2023 takes place before RAN2 meeting while SA4 plans to treat the LS(es) in their bi-weekly telcos. Hence, RAN2 should get an official reply to their question before the next RAN2 meeting and can consider them in their work already.
[bookmark: _Ref120872298]Observation 4: The issues due to which RAN2 could not conclude some aspects of XR-awareness were already resolved in SA2.
[bookmark: _Ref120872299]Observation 5: SA2 meeting in Q1 2023 takes place before RAN2 meeting while SA4 plans to treat the LS(es) in their bi-weekly telcos, so RAN2 should get an official reply to their question before the next RAN2 meeting.
In general, the companies in RAN2 agreed that XR-awareness topic requires further discussions which, for some items, depend on the conclusions from SA2. Therefore, there are two main options that RAN can consider for proceeding XR-awareness related work, considering that other objectives can undoubtedly be moved to WI phase:
· Keep the SI open for the unfinished items related to XR-awareness.
· Close SI and include the unfinished items in the WI with relevant notes clarifying that the latest conclusions from SA2 need to be considered.
We see no difference with either approach when it comes to the work that has to be performed by RAN2, especially keeping in mind that the items which blocked RAN2 progress were resolved by SA2. However, the consequence of the first approach is that RAN2 will have to handle both SI on XR enhancements and WI on XR enhancements during Q1 2023. Such situation is rather unusual and in addition, it introduces extra organizational overhead (managing two WI/SIs instead of one etc.). We see no benefit of going this way and simply proceeding with a well-defined WI is our preference.
[bookmark: _Ref120872300]Observation 6: Having both SI and WI on XR simultaneously in RAN2 brings additional organizational overhead with no clear benefits compared to including all objectives within one well-defined WI.
[bookmark: _Ref120872321]Proposal 1: Close SI on XR enhancements and include the “unfinished” parts of XR-awareness objective in the WID with relevant note clarifying that the latest conclusion from SA2 needs to be considered.
XR-specific power saving
[bookmark: _Hlk120289534]C-DRX enhancements
The C-DRX enhancements have been discussed to address the periodicity mismatch between XR traffic and C-DRX cycle, which is mainly caused by the non-integer periodicity of XR traffic. Both semi-static solutions and dynamic solutions are proposed. The performance of the proposed solutions is evaluated and summarized in Annex B in TR 38.835 [2]. The evaluation results show that the proposed enhanced C-DRX schemes can obtain certain power saving gain compared with legacy C-DRX with marginal capacity loss.
Consensus has been reached on C-DRX enhancements to handle the periodicity mismatch in both RAN1 and RAN2 with the following agreements.
	RAN1 agreements:
Agreement
RAN1 recommends identifying a solution for enhancement of CDRX to align with XR traffic periodicity
Agreement
For enhancement of CDRX to align with XR traffic periodicity (i.e., Issue 1-1)
· Prioritize semi-static solutions
· FFS: Whether dynamic solutions will be also needed
RAN2 agreement:
· RAN2 aims to allow XR frame rates that correspond to non-integer periodicities in at least semi-static manner (e.g. RRC). Details can be left to WI phase.


According to the agreements, semi-static solutions are prioritized, the details are left to WI phase. The is no consensus on dynamic adjustments due to large signalling overhead and the potential ambiguity issue between the network and UE in case of the missing signalling. 
[bookmark: _Hlk120289095]On the other hand, the non-integer periodicity of XR traffic can also result in SFN wraparound mismatch, since the C-DRX cycle (aligned with XR traffic) cannot be divided by 10240. Due to limited time in RAN2, there is no concrete discussion on SFN wraparound mismatch issue, but it seems a common understanding that this should be addressed.
Since the spec impacts lie in RAN2, RAN2 can be the leading group for C-DRX enhancements in WI phase. However, the enhanced C-DRX solutions may have some impacts on the RAN1 power saving techniques, e.g., PDCCH-based wake-up signalling, PDCCH skipping, SSSG switching, etc. For example, the enhancements on DRX cycle may have an impact on PDCCH-based wake-up signalling in RAN1, as shown in TS 38.213 [5].
	Copied from Clause 10.3 in TS 38.213 [5]:
A UE configured with DRX mode operation [11, TS 38.321] can be provided the following for detection of a DCI format 2_6 in a PDCCH reception on the PCell or on the SpCell [12, TS 38.331]
-	a PS-RNTI for DCI format 2_6 by ps-RNTI
-	a number of search space sets, by dci-Format2-6, to monitor PDCCH for detection of DCI format 2_6 on the active DL BWP of the PCell or of the SpCell according to a common search space as described in clause 10.1
-	a payload size for DCI format 2_6 by sizeDCI-2-6
-	a location in DCI format 2_6 of a Wake-up indication bit by ps-PositionDCI-2-6
-	a '0' value for the Wake-up indication bit, when reported to higher layers, indicates to not start the drx-onDurationTimer for the next long DRX cycle [11, TS 38.321]
-	a '1' value for the Wake-up indication bit, when reported to higher layers, indicates to start the drx-onDurationTimer for the next long DRX cycle [11, TS 38.321]


Therefore, we think RAN1 should also be involved as the secondary group. According to the above discussion, we have the following proposal:
[bookmark: _Ref120872328]Proposal 2: Specify the following C-DRX enhancements in WI phase [RAN2, RAN1]:
· A semi-static solution to address the issues of C-DRX cycle mismatch with XR traffic
· Avoid DRX cycle mismatch due to SFN wrap-around
[bookmark: _Hlk120011369]PDCCH monitoring enhancements
The PDCCH monitoring enhancements have been discussed in RAN1 to handle the jitter of XR traffic. However, there is no consensus on the following proposals for PDCCH monitoring enhancements, the details of which are summarized in FL summary [6].
	Proposal 3.1: support PDCCH monitoring resume if UE transmits NACK after PDCCH skipping starts

	Proposal 3.2-1: support PDCCH skipping duration enhancements by additional PDCCH skipping durations (>3)

	Proposal 3.2-2: support PDCCH skipping duration enhancements by PDCCH skipping till the start of next potential data arrival

	Proposal 3.3-1: support non-scheduling DCI based PDCCH skipping indication 

	Proposal 3.3-2: support continuous PDCCH skipping, i.e., UE continuously skips the PDCCH MOs until the DCI is successfully decoded at the time of packet arrival

	Proposal 3.4: support an implicit SSSG at the start of drx-OnDuration and another SSSG applies when a PDCCH for data traffic is received, with search space set monitoring pattern aligned with DRX cycle


For Proposal 3.1, Proposal 3.2-1 and Proposal 3.2-2, we think they are essential for XR traffic and should be involved in the WI phase due to the following reasons.
For Proposal 3.1:
· According to Rel-17 PDCCH adaptation, if gNB indicates a PDCCH skipping, the UE performs PDCCH skipping immediately regardless of the NACK feedback, which will lead to capacity loss. Therefore, Rel-17 PDCCH skipping may not be applicable for XR traffic if the retransmission handling during PDCCH skipping is not well addressed, thus increasing UE power consumption.
For Proposal 3.2-1 and Proposal 3.2-2:
· Since the jitter of XR traffic can have a great impact on XR performance, solutions to handle XR traffic jitter should be considered. The PDCCH skipping duration enhancements, e.g., additional PDCCH skipping durations or adaptive PDCCH skipping can work well to handle jitter no matter C-DRX is configured or not and has shown attractive performance gain especially in absence of C-DRX. 
The performance of these solutions is evaluated and summarized in Annex B in TR 38.835 [2]. The evaluation results show that these enhancements can obtain certain power saving gain compared with legacy PDCCH monitoring with marginal capacity loss. Therefore, we have the following proposal:
[bookmark: _Ref120872329]Proposal 3: Specify the following PDCCH monitoring enhancements in WI phase [RAN1]:
· PDCCH monitoring resume if UE transmits NACK after PDCCH skipping starts.
· PDCCH skipping duration enhancements, e.g., additional PDCCH skipping durations, PDCCH skipping till the start of next potential data arrival, etc.
XR-specific capacity improvements
CG enhancements
The following CG enhancements have been discussed to improve XR capacity, e.g.,
· Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration
· Dynamic indication of unused CG PUSCH occasion(s) based on UCI (e.g., CG-UCI or a new UCI) by the UE
The performance of these CG enhancements is evaluated and summarized in Annex B in TR 38.835 [2]. The evaluation results show that the above CG enhancements can obtain certain capacity gain compared with legacy CG and dynamic scheduling. Both RAN1 and RAN2 have consensus on these CG enhancements and the following agreements have been made. 
	RAN1 agreement:
Agreement
The following TP for section 5.3.1 is endorsed in principle for TR 38.835:
	The following enhancements for configured grant based transmission are recommended:
· Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration;  
· Dynamic indication of unused CG PUSCH occasion(s) based on UCI (e.g., CG-UCI or a new UCI) by the UE.  
The corresponding capacity performance evaluation results are available in Annex B.1.6.
The evaluation results for other proposed and studied capacity enhancement schemes are available in Annex B.1.



RAN2 agreement:
· RAN2 sees some benefit from CG to XR services. RAN2 will address enhancements triggered by RAN1 work.


RAN1 agreed to recommend the above CG enhancements to WI phase and RAN2 also agreed to address RAN2 aspects of CG solutions agreed by RAN1. Therefore, we have the following proposal:
[bookmark: _Ref120872331]Proposal 4: Specify the following configured grant enhancements in WI phase [RAN1, RAN2]:
· [bookmark: _Hlk120025326]Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration;  
· Dynamic indication of unused CG PUSCH occasion(s) based on UCI (e.g., CG-UCI or a new UCI) by the UE.
Dynamic scheduling enhancements 
During the discussions in the SI phase, the following agreements have been made in RAN2.
	RAN2 agreements:
RAN2 thinks we need one or more additional BSR table(s) for XR. FFS whether these are static (=specified) or dynamic (e.g. generated, differs according to some RRC parameter), can be discussed in WI phase. 
RAN2 will introduce data volume information associated with delay information (e.g. remaining time) in a MAC CE. FFS if this is extension of BSR or new format. FFS how to do that (e.g. what exactly is reported) and how to ensure this information is up-to-date e.g. considering UL scheduling delay. 
RAN2 needs to discuss additional BSR triggering conditions to allow timely availability of buffer status information at gNB. This can be discussed in WI phase.


[bookmark: _Hlk120291586]RAN2 have concluded to mainly focus on dynamic scheduling enhancements: 
· New BSR tables to improve the accuracy of data volume reporting information from the UE to the gNB
· Considering the remaining time/delay information in the MAC procedures, e.g. BSR-like information sent from the UE to the gNB
· For BSR triggering enhancements, since those were seen as too detailed for SI phase, RAN2 concluded to discuss them in WI phase
RAN1 have evaluated the capacity performance of the above dynamic scheduling enhancements, e.g., BSR with precise buffer size, BSR with delay information, and additional BSR triggering conditions, which are summarized in Annex B in TR 38.835 [2]. The results show that the above BSR enhancements can obtain certain capacity gain compared with legacy dynamic scheduling.  
Therefore, we have the following proposal:
[bookmark: _Ref120872332]Proposal 5: Specify the following BSR enhancements in WI phase [RAN2]:
· Definition and usage of additional BSR table(s) 
· Enhancements to consider remaining time of the data in the MAC procedures, e.g. BSR (or similar reporting mechanism) 
· BSR triggering enhancements
Suggested WI scope
Based on the above discussion, we suggest the following WI scope for Rel-18 XR enhancements.
[bookmark: _Ref120872333]Proposal 6: Adopt the following WI scope for Rel-18 XR enhancements.
	[bookmark: _Hlk120872660]The objectives of this work item are as follows:
1. XR assistance information:
· Specify PDU set QoS and assistance information allowing for integrated and differentiated PDU set handling [RAN3, RAN2]:
· Specify semi-static QoS and assistance information provided from the Core Network to the gNB for both UL and DL
· NOTE: It is assumed semi-static information provided from CN is a baseline for UL and whether any information needs to be provided from the UE is pending SA2 discussion on what can be available from CN for UL
· Specify PDU Set Information in the GTP-U header, as per SA2 agreements
· Specify the required modifications to Xn, F1 and E1 interfaces
· Specify congestion information signaling from gNB to CN [RAN3]
2. XR PDU Set handling:
· Specify L2 protocol stack allowing for integrated and differentiated PDU set handling [RAN2]:
· NOTE: The latest conclusion on PDU Set Information handling made by SA2 needs to be considered.
· Specify PDU discard mechanism [RAN2]:
· Timer-based discard of the PDUs of the PDU set at the UE according to the network configuration and based on e.g. PSDB requirement
· Specify PDU set discard in the UE for UL based on the PDU Set Integrated Indication
3. XR-specific power saving: 
· Specify the following C-DRX enhancements [RAN2, RAN1]:
· A semi-static solution to address the issues of C-DRX cycle mismatch with XR traffic
· Avoid DRX cycle mismatch due to SFN wrap-around
· Specify the following PDCCH monitoring enhancements [RAN1]:
· PDCCH monitoring resume if UE transmits NACK after PDCCH skipping starts
· PDCCH skipping duration enhancements, e.g., additional PDCCH skipping durations, PDCCH skipping till the start of next potential data arrival, etc.
4. XR-specific capacity improvements:
· Specify the following configured grant enhancements [RAN1, RAN2]:
· Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration
· Dynamic indication of unused CG PUSCH occasion(s) based on UCI (e.g., CG-UCI or a new UCI) by the UE
· Specify the following MAC enhancements for XR data handling [RAN2]:
· Specify MAC enhancements allowing to consider the remaining time/delay information in MAC procedures (e.g. reporting remaining time/delay information via BSR or similar MAC CE)
· Specify additional BSR table(s) to be able to report more accurate buffer status for XR traffic
· Specify BSR triggering enhancements to allow timely availability of buffer status information at gNB, e.g. due to PDU set discard


Conclusion
In this contribution, we provide our views on the progress of the SI and on the following work in 3GPP RAN WGs on XR enhancements. The following observations and proposal are made.
Observation 1: SI objectives on XR-specific Power Saving and XR-specific capacity improvements are finalized from both RAN1 and RAN2 perspective.
Observation 2: There was no consensus in RAN2 on whether SI objective on XR-awareness in RAN can be deemed finalized.
Observation 3: The discussions on further details of PDU set discarding can continue in WI phase.
Observation 4: The issues due to which RAN2 could not conclude some aspects of XR-awareness were already resolved in SA2.
Observation 5: SA2 meeting in Q1 2023 takes place before RAN2 meeting while SA4 plans to treat the LS(es) in their bi-weekly telcos, so RAN2 should get an official reply to their question before the next RAN2 meeting.
Observation 6: Having both SI and WI on XR simultaneously in RAN2 brings additional organizational overhead with no clear benefits compared to including all objectives within one well-defined WI.
Proposal 1: Close SI on XR enhancements and include the “unfinished” parts of XR-awareness objective in the WID with relevant note clarifying that the latest conclusion from SA2 needs to be considered.
Proposal 2: Specify the following C-DRX enhancements in WI phase [RAN2, RAN1]:
· A semi-static solution to address the issues of C-DRX cycle mismatch with XR traffic
· Avoid DRX cycle mismatch due to SFN wrap-around
Proposal 3: Specify the following PDCCH monitoring enhancements in WI phase [RAN1]:
· PDCCH monitoring resume if UE transmits NACK after PDCCH skipping starts.
· PDCCH skipping duration enhancements, e.g., additional PDCCH skipping durations, PDCCH skipping till the start of next potential data arrival, etc.
Proposal 4: Specify the following configured grant enhancements in WI phase [RAN1, RAN2]:
· Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration;  
· Dynamic indication of unused CG PUSCH occasion(s) based on UCI (e.g., CG-UCI or a new UCI) by the UE.
Proposal 5: Specify the following BSR enhancements in WI phase [RAN2]:
· Definition and usage of additional BSR table(s) 
· Enhancements to consider remaining time of the data in the MAC procedures, e.g. BSR (or similar reporting mechanism) 
· BSR triggering enhancements
Proposal 6: Adopt the following WI scope for Rel-18 XR enhancements.
	The objectives of this work item are as follows:
1. XR assistance information:
· Specify PDU set QoS and assistance information allowing for integrated and differentiated PDU set handling [RAN3, RAN2]:
· Specify semi-static QoS and assistance information provided from the Core Network to the gNB for both UL and DL
· NOTE: It is assumed semi-static information provided from CN is a baseline for UL and whether any information needs to be provided from the UE is pending SA2 discussion on what can be available from CN for UL
· Specify PDU Set Information in the GTP-U header, as per SA2 agreements
· Specify the required modifications to Xn, F1 and E1 interfaces
· Specify congestion information signaling from gNB to CN [RAN3]
2. XR PDU Set handling:
· Specify L2 protocol stack allowing for integrated and differentiated PDU set handling [RAN2]:
· NOTE: The latest conclusion on PDU Set Information handling made by SA2 needs to be considered.
· Specify PDU discard mechanism [RAN2]:
· Timer-based discard of the PDUs of the PDU set at the UE according to the network configuration and based on e.g. PSDB requirement
· Specify PDU set discard in the UE for UL based on the PDU Set Integrated Indication
3. XR-specific power saving: 
· Specify the following C-DRX enhancements [RAN2, RAN1]:
· A semi-static solution to address the issues of C-DRX cycle mismatch with XR traffic
· Avoid DRX cycle mismatch due to SFN wrap-around
· Specify the following PDCCH monitoring enhancements [RAN1]:
· PDCCH monitoring resume if UE transmits NACK after PDCCH skipping starts
· PDCCH skipping duration enhancements, e.g., additional PDCCH skipping durations, PDCCH skipping till the start of next potential data arrival, etc.
4. XR-specific capacity improvements:
· Specify the following configured grant enhancements [RAN1, RAN2]:
· Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration
· Dynamic indication of unused CG PUSCH occasion(s) based on UCI (e.g., CG-UCI or a new UCI) by the UE
· Specify the following MAC enhancements for XR data handling [RAN2]:
· Specify MAC enhancements allowing to consider the remaining time/delay information in MAC procedures (e.g. reporting remaining time/delay information via BSR or similar MAC CE)
· Specify additional BSR table(s) to be able to report more accurate buffer status for XR traffic
· Specify BSR triggering enhancements to allow timely availability of buffer status information at gNB, e.g. due to PDU set discard
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