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1. Introduction
[bookmark: Proposal_Pattern_Length]This document aims to discuss potential updates required to the endorsed draftCRs on UE capabilities for XR [1][2] considering RAN2#123 agreements and open issues identified during [POST123bis] email discussions that may be relevant. Annex includes RAN2 agreements on the different sub-topics for reference. Note that this document only discusses UE capabilities of features/mechanisms already agreed by RAN2.
Discussion
[bookmark: _Ref145187347]XR awareness
The following new UE assistance information was agreed in RAN2#123bis as part of Rel-18 UL traffic parameters:
· UE can indicate to RAN whether a UL QoS flow can be identified with PDU sets, as a UL traffic parameter via UE Assistance Information message
A new UE capability xr-AssistanceInfo-r18 was agreed to indicate UE’s support of UE assistance information on UL traffic information to report jitter range, burst arrival time, and data burst periodicity per UL QoS flow with the corresponding TP captured as part of 38.306 endorsed draftCR [1]:
	xr-AssistanceInfo-r18  Indicates whether UE supports the UE assistance information on UL traffic information to report jitter range, burst arrival time, and data burst periodicity per UL QoS flow as specified in TS 38.331 [9]. UE supporting xr-AssistanceInfo-r18 shall also support XR awareness for UL traffic (i.e. ability to identify PDU sets, data bursts, PSI).


Post123bis email discussion #023 discussed XR running CR to 38.331 which included the following related parameter pduSetIdentification for this new UAI information, as shown below.
4>	if the UE did not provide pduSetIdentification since it was configured to provide UL traffic information, or if the information previously provided in pduSetIdentification has changed since the last transmission of the UEAssistanceInformation message containing pduSetIdentification:
5>	if the UE is able to identify PDU Set related information for the QoS flow:
6>	set pduSetIdentification to true;
5>	else:
6>	set pduSetIdentification to false.
As this new pduSetIdentification UAI information is defined as part of UL information, it does seem a need to define a new UE capability for this but instead its support could be included as part of the xr-AssistanceInfo-r18 capability.
[bookmark: _Toc145192987][bookmark: _Toc146030793][bookmark: _Toc146542461][bookmark: _Toc146790628][bookmark: _Toc146790671][bookmark: _Toc149649700][bookmark: _Toc149654785][bookmark: _Toc149683327][bookmark: _Toc149830833][bookmark: _Toc149830990]UE support to provide pduSetIdentification as part of UL traffic included in UAI does not seem to require its own UE radio capability.
Proposal 1. [bookmark: _Toc146030798][bookmark: _Toc146542449][bookmark: _Toc146626492][bookmark: _Toc146714712][bookmark: _Toc146790631][bookmark: _Toc146790661][bookmark: _Toc146800877][bookmark: _Toc149649702][bookmark: _Toc149654788][bookmark: _Toc149683330][bookmark: _Toc149830835][bookmark: _Toc149830992]The description of xr-AssistanceInfo-r18 in XR draftCR to TS 38.306 is updated to capture that UE is able to identify PDU Set related information per QoS flow. I.e., TP is updated as follows: “Indicates whether UE supports the UE assistance information on UL traffic information to report jitter range, burst arrival time, and data burst periodicity and whether UE is able to differentiate PDU Set related information per UL QoS flow as specified in TS 38.331 [9]”.

Delay reporting of buffered data
The following was agreed in RAN2#123bis as part of delay reporting functionality:
· The data volume calculation to be reported in the DSR will consider the at size of the full remaining PDUs in the PDU set (if any PDU within the PDU set is with remaining time below the threshold), if the PDU set discard is configured.  FFS what to report for the case of not PDU set discard configured
Post123bis email discussion #024 discussed XR running CR to 38.321 which included the following related description to the buffer size (BS) included in the new Delay Status Report MAC CE.  
Buffer Size: The Buffer Size field indicates the data volumes calculated by the associated PDCP and RLC entities as specified in clause 5.5 in TS 38.322 [3] and clause 5.6 in TS 38.323 [4], respectively, for an LCG. This field is indicated in bytes. The length of this field is 8 bits. 
Editor’s Notes: FFS whether the new BSR table can be used for the value of the Buffer Size field. FFS how to report buffer size when PDU-set based discard is not configured. 
Post123bis email discussions #026 and #027 discussed XR running CRs to 38.323 and 38.322 which included further details on how the data volume is calculated. For example, the TP to 38.323 on this is as follows:
[For the purpose of MAC delay status reporting, the transmitting PDCP entity shall consider the following as delay-critical PDCP data volume]:
-	if pdu-SetDiscard is configured:
-	the PDCP SDUs belonging to the delay-critical PDU Sets for which no PDCP Data PDUs have been constructed;
-	the PDCP Data PDUs that contain the PDCP SDUs belonging to the delay-critical PDU Sets and have not been submitted to lower layers;
[-	else:
-	the delay-critical PDCP SDUs for which no PDCP Data PDUs have been constructed;
-	the PDCP Data PDUs that contain the delay-critical PDCP SDUs and have not been submitted to lower layers.]
Editor's Notes: it is a placeholder for new mechanism. Depending on further progress, the exact procedure and location of this text may need to be changed.
Editor's Notes: it is FFS whether the PDCP Control PDUs, the PDCP SDUs and PDCP Data PDUs to be retransmitted for AM DRBs are considered for delay-critical PDCP data volume.
On summary, the calculation of the BS for the DSR is done differently depending on whether pdu-SetDiscard is or configured. Based on current running CRs, there is no requirement that a UE supporting delayStatusReport-r18 shall also support pdu-SetDiscard-r18. 
[bookmark: _Toc149683328][bookmark: _Toc149830834][bookmark: _Toc149830991]There is no requirement that a UE supporting delayStatusReport-r18 shall also support pdu-SetDiscard-r18 (at least based on current agreements and XR running CRs to TS 38.321, 38.323 and 38.322).
A new UE capability delayStatusReport-r18 was agreed with the following TP captured as part of 38.306 endorsed draftCR [1]:
	delayStatusReport-r18  Indicates whether the UE supports the delay status report of the buffered data as specified in TS 38.321 [8] and 38.331 [9].


Current description of delayStatusReport-r18 seems sufficient and there is no need to add reference to PDU Sets or PDU Set based Discard, although it would be good to also add reference to TS 38.323 and 38.322.
Proposal 2. [bookmark: _Toc149683331][bookmark: _Toc149830836][bookmark: _Toc149830993]The description of delayStatusReport-r18 in XR draftCR to TS 38.306 is updated to add the references to 38.323 and 38.322. I.e., TP is updated as follows “Indicates whether the UE supports the delay status report of the buffered data as specified in TS 38.321 [8], and 38.331 [9], 38.323 [16] and 38.322 [x]” and a reference to 38.322 is added in section 2.

PDU Set discad and PSI based discard
Two new UE capabilities pdu-SetDiscard-r18 and psi-BasedDiscard-r18 were agreed with the following TP captured as part of 38.306 endorsed draftCR [1]:
	pdu-SetDiscard-r18  Indicates whether the UEs supports PDU set based discard operation (i.e. pdu-SetDiscard-r18 configuration, as specified in TS 38.331). UE supporting pdu-SetDiscard-r18 shall also support XR awareness for UL traffic (i.e. ability to identify PDU sets, data bursts, PSI).

	psi-BasedDiscard-r18  Indicates whether the UEs supports PSI based discard (i.e. psi-BasedDiscard-r18 configuration, as specified in TS 38.331). UE supporting psi-BasedDiscard-r18 shall also support XR awareness for UL traffic (i.e. ability to identify PDU sets, data bursts, PSI).


Post123bis email discussion #026 discussed XR running CR to 38.323 and capture the following open issue that depending on its outcome may impact the description of psi-BasedDiscard-r18 UE capability.
1.	Dependencies between PDU Set discard and PSI based SDU discard
· Option A: Independent functions.
· Option B: PSI based SDU discard can be activated only when PDU Set discard is configured.
The suggestion is to wait until the corresponding functionality is clarified before discussing the corresponding impact to UE’s capability.
Proposal 3. [bookmark: _Toc149654790][bookmark: _Toc149683332][bookmark: _Toc149830837][bookmark: _Toc149830994]Wait for RAN2 conclusion on whether there is any dependency required between PSI based discard and PDU Set discard (i.e., wait for RAN2 conclusions on corresponding open issues captured as part of [POST123bis][026] email discussion).



1. Conclusion
The observations captured are the following:
Observation 1.	UE support to provide pduSetIdentification as part of UL traffic included in UAI does not seem to require its own UE radio capability.
Observation 2.	There is no requirement that a UE supporting delayStatusReport-r18 shall also support pdu-SetDiscard-r18 (at least based on current agreements and XR running CRs to TS 38.321, 38.323 and 38.322).
The proposals captured are the following:
Proposal 1.	The description of xr-AssistanceInfo-r18 in XR draftCR to TS 38.306 is updated to capture that UE is able to identify PDU Set related information per QoS flow. I.e., TP is updated as follows: “Indicates whether UE supports the UE assistance information on UL traffic information to report jitter range, burst arrival time, and data burst periodicity and whether UE is able to differentiate PDU Set related information per UL QoS flow as specified in TS 38.331 [9]”.
Proposal 2.	The description of delayStatusReport-r18 in XR draftCR to TS 38.306 is updated to add the references to 38.323 and 38.322. I.e., TP is updated as follows “Indicates whether the UE supports the delay status report of the buffered data as specified in TS 38.321 [8], and 38.331 [9], 38.323 [16] and 38.322 [x]” and a reference to 38.322 is added in section 2.
Proposal 3.	Wait for RAN2 conclusion on whether there is any dependency required between PSI based discard and PDU Set discard (i.e., wait for RAN2 conclusions on corresponding open issues captured as part of [POST123bis][026] email discussion).



1. [bookmark: _Ref434066290]Reference
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1. Annex – RAN2 agreements per XR topic
3. Organization
RAN2#123bis
·  these proposals are agreed as a starting point and already included in the endorsed CR
· Proposal 1.	On how UE indicates to network that it supports XR awareness for UL traffic (i.e. ability to identify PDU sets, data bursts, PSI), to agree not to define new capability and instead the corresponding description is added as part of the applicable XR capability (as explained in option 2).
· Proposal 3.	At least a new optional UE capability signaling (e.g., xr-AssistanceInfo) is defined for the new UE assistance information related to XR traffic requires i.e., jitter range, burst arrival time, and UL data burst periodicity per QoS flow.
· Proposal 3.1.	This feature of Proposal 3 requires UE to also support XR awareness for UL. FFS how this is captured in specification which is dependent to the outcome of Proposal 1.
· Proposal 4.	A new optional UE capability signaling (e.g., discardPDU-Set) is defined to identify Rel-18 UEs supporting PDU set based discard operation (i.e. pdu-SetDiscard configuration, as per the current running RRC CR), and another new optional UE capability signaling (e.g., discardPSI) is defined to identify Rel-18 UEs supporting PSI based discard (i.e. psi-BasedDiscard configuration, as per the current running RRC CR).
· Proposal 4.1.	This feature of Proposal 4 requires UE to also support XR awareness for UL. FFS how this is captured in specification which is dependent to the outcome of Proposal 1.
· Proposal 5.	A new optional UE capability signaling (e.g., supportOfNewBS-Table) is defined to identify Rel-18 UEs supporting BSR enhancements associated with the new BS tables.
· Proposal 6.	A new optional UE capability signaling (e.g., supportOfDelayReporting) is defined to identify Rel-18 UEs supporting the delay reporting of the buffered data.
· Proposal 7.	A new optional UE capability signaling (e.g., supportOfEnhancedDRX) is defined to identify Rel-18 UEs supporting C-DRX enhancements including the support of non-integer (i.e. rational) DRX periodicity and addressing the SFN wrap around.
· Proposal 8.	A new optional UE capability signaling (e.g., supportOfDisableHARQ-RTT-CG) is defined to identify UE supporting retransmission-less CG enhancement (which allows disabling the HARQ RTT timer per CG configuration).
· Proposal 9.	New RAN2-led UE capabilities of Rel-18 XR WI are defined as optional with capability signaling, per UE, “no” for FDD-TDD DIFF, and “no” for FR1-FR2 DIFF
3. UE assistance information of XR
The following are RAN2 agreements related to the new UE assistance information for XR UL traffic:
RAN2#123bis
· The definition of the BAT in the field description of the burstArrivalTime should be updated as follows: “indicates the average value of the arrival time of the first packet of the Data Burst”.  
· A choice structure comprising ReferenceTime IE and reference SFN/slot is designed for BAT reporting
· For UL XR awareness related capabilities, UE shall not reject (i.e. not perform re-establishment) the network XR configuration even if the capability is not supported for a specific application
· UE can indicate to RAN whether a UL QoS flow can be identified with PDU sets, as a UL traffic parameter via UE Assistance Information message.  
· Send an LS to SA2, CT1, SA4, explain assumption on RAN awareness and support for identification of UL PDU sets.   It is up to SA2 whether AS/NAS interactions/signaling are required from upper layers
RAN2#123
· UE reports Burst Arrival time and Jitter associated with the UL data burst periodicity in uplink using UAI.  
· UE reports UL data burst periodicity in uplink using UAI.
· All UAI fields for XR are optional fields in RRC. FFS how to handle persistency of signalled information (e.g. UE reports BAT first, then jitter).
· UE can also report there is no jitter (e.g. for pose)
· Reuse UAI framework, e.g. network can configure when UE is allowed to report UAI. Exact triggering upon being configured and change of UAI is up to UE implementation. Network can configure prohibit timer for the reporting
RAN2#122
· UE reports to RAN the range of jitter in its UL traffic, defined in the similar way as the one for N6 jitter. 
· Reference time is defined in similar way as BAT (Burst Arrival Time) at UE side.
· UL assistance information (burst arrival time, UL jitter, FFS on periodicity) is reported per QoS flow. Network can configure for which QoS flow UE should report assistance information. 
· RRC UAI framework is updated for Rel-18 to support signalling UL assistance information agreed so far for XR (Jitter, burst arrival time, FFS on periodicity).
· Do not use PIN delay budget request for jitter reporting for XR services.
· Reuse existing mechanisms (e.g. (Padding) BSR with BS value equal to zero) as implicit End of Data Burst (EoDB) indicator for the RAN.
RAN2#121bis
· UE can report jitter information associated to UL XR traffic. How UE derives this jitter is left up to implementation (similarly as it is captured by SA2 for the jitter associated with the periodicity in DL). 
Discard enhancements for XR
RAN2 agreements to enhance discard operation for XR traffic considering the PDU set concept are as follows: 
RAN2#123bis
·  We will use a discard timer mechanism for the low importance PDU set.  We will allow a value of zero for the timer.    The running discard timers are not changed.   
· It is up to UE implementation to determine which PSI levels will apply the discard mechanism 
· the gNB signals an activation/deactivation indication (e.g. when congestion situation is detection) 
· activation/deactivation is signaled using an ON/OFF mechanism on a per UE basis.  Introduce new MAC CE.  
RAN2#123
· 1: PDCP discard timer for PDU sets supports cases where PDUs of a PDU Set arrive at different instances of time. 
· Offline 205 (Ericsson): Clarify the options on the table for PSI-based discard. CB Thursday 
· No decision now. Companies should bring detailed Stage-3 proposals, preferably co-signed by several supporters, to the next meeting, at which time RAN2 aims to decide on which solution to use
RAN2 #122
· PDU-set discard indication for UL is configured using RRC to handle the PDU Set based discard functionality (i.e. whether UE discards all packets in PDU set when one PDU is discarded). The configuration is per PDCP entity.
· Network indicates UE to apply PSI-based XR discard mechanism via dedicated signalling. 
· FFS how/whether to minimize additional UL signalling after this indication.
· FFS if the NW indication is a one-shot or also subsequent packets.
RAN2 #121bis-e
· PDU set discard is modelled using the existing PDCP discard timer for the uplink. The timer is in network control.
RAN2 #121
· RAN2 thinks PSI can be useful for PDU set-based discard. RAN2 aims to introduce a mechanism to allow UE to handle discarding of packets with different PSI in case of congestion. 
RAN2 #120
· RAN2 to support timer-based discarding of UL transmit side of PDCP PDU/SDUs of a PDU set. 
3. BSR enhancements
RAN2 agreements to enhance BSR defining new BS table(s) for XR traffic are as follows: 
RAN2#123bis
·  Adopt an exponential BSR table.  FFS on buffer size 
· The UE uses the new defined BS table if the buffered data volume is within the range of the new table, otherwise the legacy table is used.
· New MAC CE including indication of table selection per LCG will be introduced.  Exact format FFS (to be discussed in MAC CR review phase)
RAN2#123
· RAN2 needs to discuss the BSR table definition in the next meeting based on company inputs. 
RAN2 #122
· Support one static BSR table with 8 bits BS field for Rel-18 XR (for all cases).
· We do not support additional piecewise linear BSR table in Rel-18. Can consider piecewise linearity when discussing how the BSR table values are defined.
RAN2 #121bis-e
· Have more discussions on Option 2a (static BSR tables) vs Option 2b (RRC configured BSR tables). In next meeting, companies should explain how BSR table(s) are created and how many tables would be needed, and how the MAC CE structure will look like. Should also explain what is the expected quantization error.
· Deprioritize Option 2c (static + dynamic BSR tables) and Option 2d (reference table + scaling factor).  
· Support of new BSR table(s) is based on NW configuration and UE capability. FFS whether the UE capability can apply to non-XR UEs.
· New BSR table(s) can be used by any UEs that support such a capability. However, design of the new BSR table(s) should be based on XR-specific use cases and requirements.
· At least linear distribution is used for generating code points in new BSR table(s).  FFS whether exponential distribution can be considered too.  FFS if piecewise linear distribution is supported.
· Design/configuration for new BSR table(s) should include support for narrower ranges (i.e. finer granularity) than the legacy. Details can be discussed after an agreement on how UE obtains new BSR table(s) (e.g. pre-definition vs RRC configuration) is made. 
· Network can configure which BSR table(s) an LCG is eligible to use. UE determines which BSR table (i.e. legacy or something else) the LCG should use. FFS details of this determination (e.g. based on buffer size) and how network knows which BSR table each LCG uses.
· As a working assumption, at most one BS index or BS value is reported by an LCG. This assumption can be revisited if new BSR table design cannot achieve a target level of quantization error. FFS what this target level should be. 
· As working assumption (depending on how we create the new BSR table(s) and the MAC CE format), If more than one new BSR table are introduced, all of them have the same size BS field. FFS on the exact size. 
RAN2 #121
· New BSR tables are fixed (=specified) or semi-static (RRC-based). 
· FFS how many BSR tables are defined.
RAN2 #120
· 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 needs to discuss additional BSR triggering conditions to allow timely availability of buffer status information at gNB. This can be discussed in WI phase.
3. Delay reporting of buffered data
RAN2 agreement to enhance delay reporting of buffered data is as follows: 
RAN2#123bis
·  For triggering DSR, the shortest remaining-time left for the buffered data in UL is smaller than a configured threshold is used, if there is no pending DSR associated for that LCG.  
· One threshold per LCG for triggering purposes is enough for delay status report
· [bookmark: _Hlk149642317]The data volume calculation to be reported in the DSR will consider the at size of the full remaining PDUs in the PDU set (if any PDU within the PDU set is with remaining time below the threshold), if the PDU set discard is configured.  FFS what to report for the case of not PDU set discard configured
· Support single delay information per LCG as baseline for Rel-18 DSR.  The remaining time (the shortest remaining time in the LCG) will be explicitly reported in the DSR.
RAN2#123
· Network can configure the UE whether to trigger delay status reporting. FFS if we have some thresholds per LCG.
· When UE triggers reporting delay information for a LCG, and UE also reports the buffer status associated with the remaining time.
· RAN2 aims to define a single MAC CE for the DSR reporting (including the buffer status). FFS if this extends BSR MAC CE or is a new MAC CE.
· Many companies think single value per LCG is sufficient. Some companies think scheduler needs more information.
· Working assumption: Define a new separate MAC CE for DSR (remaining delay and associated data volume) reporting, e.g. DSR reporting is not coupled with BSR reporting. Detailed Definition of associated data volume is FFS. 
· Support threshold based DSR reporting, e.g. DSR reporting is triggered when remaining delay of a PDU/PDU set is below a NW configured threshold. The threshold is configured per LCG. FFS whether configuring multiple thresholds for a LCG is supported. Definition of remaining time is FFS.
RAN2 #122
· UE calculates the remaining time based on the PDCP discard timer value. FFS if UE reports one or multiple values. FFS how this is modelled in PDCP specification. FFS which UEs support this.
· When/if UE reports remaining time, the reference time for the remaining time is determined from the point of the first transmission of the information. FFS if intra-UE prioritization can impact this.
RAN2 #120
· 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.
3. Retransmission less CG enhancement
RAN2 agreement to enable retransmission less CG enhancement is as follows: 
RAN2 #122
· For retransmission less CG enhancement in XR, adapt the NTN solution by disabling the HARQ RTT timer per CG configuration. Specifically, the following modifications shall be introduced:
· A new RRC parameter for disabling drx-HARQ-RTT-TimerUL for a CG configuration;
· Changes in the procedural text of DRX operations for CG in the MAC specification;
· A new UE capability for supporting disabling drx-HARQ-RTT-TimerUL for a CG configuration.
C-DRX enhancements for XR 
RAN2 agreements to enhance C-DRX to better support XR frame rates with non-integer periodicities are as follows: 
RAN2#123bis
·  New DRX cycles in rational numbers are supported for both short and long DRX cycles. 
· If short DRX cycle in rational number is configured, the length of the long DRX cycle shall be an integer multiple of the short DRX cycle, as in legacy.	
· The new DRX parameter(s) for non-integer DRX cycles are common to both DRX groups
· At least use legacy formula and add floor () operation.  
· We will have normative text to avoid rounding errors.
· specify the DRX cycle by different fields under a CHOICE structure and specify in the field description the correspondence between different fields and DRX cycles
RAN2#123
· The maximum value of the counter (NSFN) is 2^16 = 65536. 
· Network sets DRX reference SFN (drx-ReferenceSFN) to either 0 or 512, in the same way as in Rel-16 IIoT.
· Use the following option (option A): both the counter NSFN and the DRX reference SFN drx-ReferenceSFN are added to the DRX formula. NSFN is initialized to 0. 
· The maximum value of the counter (NSFN) is 2^16 – 1 = 65535. 
RAN2 #122
· Define DRX cycle based on rational numbers. Inform RAN1/4 about this and ask them to indicate if this causes issues in their specifications. 
· Not use broadcast signalling for counter and reference SFN in XR.
RAN2 #121bis-e
· RAN2 will not consider solution 3, i.e. multiple active DRX configurations as a solution to the non-integer periodicity for XR traffic, i.e. UE would have only one DRX configuration 
· To address SFN wrap around, it is proposed to adopt option with a counter in DRX formula that increments at every SFN wrap around and an DRX reference SFN signalled by network. FFS if this is based on H-SFN, E-SFN or a generic counter.
RAN2 #121
· Companies should evaluate the RAN2 specification impacts and any other RAN2 aspects of their proposals for XR DRX.
· Companies should evaluate the (high-level) impacts to RAN1/4 specification from their proposals for XR DRX.
· Companies should try to coordinate with each other offline and bring joint proposals to next meeting. RAN2 aims to exclude proposals with least support in the next meeting.
· Companies should evaluate the RAN2 specification impacts and any other RAN2 aspects of their proposals for SFN wrap-around.
· Same as for DRX solutions, companies should try to coordinate with each other offline and bring joint proposals to next meeting. RAN2 aims to exclude proposals with least support in the next meeting.
RAN2 #120
· 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.
RAN2 #119bis-e
· At least RRC pre-configuration and switching of configurations of DRX could be considered for enhancements of XR power saving. Other solutions are not precluded and can be further discussed.
