3GPP TSG RAN meeting #98-e

                                               RP-223032

Electronic Meeting, December 12-16, 2022
Agenda Item:
9.2.10
Source: 
OPPO

Title:
From Rel-18 XR study to normative work

Document for:
Discussion and decision

1 Introduction

Rel-18 XR SI is scheduled to complete for approval in RAN #98 [1] and RAN WG TUs are already allocated to the corresponding normative work. For the study item, RAN1 #111 made the following conclusion for XR power saving and capacity enhancement: 

	Conclusion

From RAN1 perspective, the Rel-18 XR study item in RAN1 is completed.


On the other hand, RAN2 #120 concluded that

	· 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


In this contribution, we show our views on the completeness of Rel-18 XR SI as well as the scope of XR SI. 

2 Completeness of Rel-18 XR SI
The only concern on the completeness of Rel-18 XR SI is the fact of incompleteness of objective on XR awareness in RAN2. The status of XR awareness discussion in RAN2 #120 can be summarized as below:

	For PDU sets and data bursts:

· N1N excluded

· Splitting DRB into multiple LCH (DC like) FFS.

· Should try to understand why we would need to treat PDU sets differently over the radio and why different PDU sets are muxed over same flows. Also need to understand need for reordering.

· Send LS to SA2/SA4 (Nokia)

· Ask from SA2 whether different PDU sets may have different characteristics and if so, which characteristics can be different.
For Uplink

· Agree that UE identifies PDU Sets / Bursts.

· In-band marking not needed. Further information considered if BSR is not enough.

· Handling of discard FFS.

For PDU prioritization: 
· If delay-aware LCP is introduced, need the ability to turn it off.

· SRBs not impacted.

· Not considered further unless fundamental issues are identified.
For PDU discard:

· RAN2 to support timer-based discarding of UL transmit side of PDCP PDU/SDUs of a PDU set. FFS how this is modelled in PDCP specification, can be discussed in WI phase.


 The above RAN2 conclusions leave following observations:

· RAN2 needs additional technical discussions to resolve several FFS points. 

· RAN2 already agreed to support some new functionality for Rel-18 XR and to shift certain “FFS” to WI phase. 

Meanwhile, if the delay of SI completeness at least postpones the starting of WI by one quarter, RAN1 may only have three meetings for normative work unless the completeness of WI is delayed as well, and the two RAN1 meetings out of the three in 2023Q2 are scheduled with short separation in between. Therefore the delay starting of WI may impact the work quality at least in RAN1. What’s more, it is clear that both XR power saving and capacity enhancements are announced as complete in both RAN1 and RAN2, which means these two major objectives are not dependent on pending issues in XR awareness. 

Therefore, our preference is to start the WI as originally planned and, if needed as a prerequisite, to claim the completeness of XR SI in RAN #98. 

Proposal 1: If needed as a prerequisite for starting Rel-18 XR WI as planned, 

· RAN#98 approves Rel-18 XR SI as completed. 
· XR awareness is kept in SID and TR as is (e.g., to mark in TR that the pending details relating to PDU set handling depend on further SA2 input) and added to WID as an objective with short study phase. 
3 Views on Rel-18 XR WI scope
XR awareness

The RAN2 studies for XR awareness are summarized in section 2 for RAN2 #120 as well as below for RAN2 #119 and RAN2 #119bis.  

RAN2 #119bis agreement:

-
Capture the models 1a/b, 2a/b (from R2-2209777) in TR and indicate what is possible in current specifications and how. FFS how LCH options work in each case

-
SDAP maps each data packet in a PDU set to a single PDCP SDU, as in legacy (i.e. each PDU is only mapped to a single SDU).

-
HARQ and RLC re-/transmissions for XR traffic are done as in legacy (i.e. they are not based on XR PDU sets).

-
For UE transmitter, the PDCP discard should be performed per PDU set basis. 

-
For UE transmitter, the PDCP discard is managed per SDU for PDU set, the PDCP entity discards all PDCP SDUs associated with the PDU set.

RAN2 #119 agreement:

-
RAN2 assumes that PDU Set based parameters and PDU Set related information may be used for better support of XR services. RAN2 can consider both UL and DL directions.

-
RAN2 will study PDU Set based parameters and PDU Set related information handling in Network and UE.

-
RAN2 to adopt the current SA2 definition of PDU Set as an application media unit as working assumption, subjected to further guidance from SA2 and SA4.

-
XR awareness discussion in RAN2 should consider PDU set characteristics and how to use the information available on those (for UL and/or DL). Can also consider how to handle data bursts.

It is clear that RAN2 has a consensus on support of PDU discard as a WI objective for XR awareness. Regarding how to treat PDU Sets differently, we understand two cases can be considered, i.e., 

· Alt-1: PDU Sets map to different QoS flows. 
For this alternative, RAN2 specifications already have the tool to treat the PDU Sets differently over the air interface.
· Alt-2: PDU Sets map to one QoS flow. 
For Alt-2, the potential further enhancement comes from the latest SA2 conclusion that PDU Sets have importance information. RAN2 can further discuss how to implement different treatments for the case in the WI phase, e.g. split DRB into multiple LCHs.
Proposal-2: The following aspects should be included in the Rel-18 XR WI scope for XR awareness
· Timer-based discarding of PDCP PDU/SDUs of a PDU set to allow UL transmitting PDCP entity discarding all PDCP SDUs associated with the PDU set. [RAN2]

· Different handling of PDU Sets with different characteristics. [RAN2]

XR power saving

The RAN1/RAN2 studies for XR power saving are summarized as below.  

	RAN2 #120 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.

RAN1 #110 agreement: 

RAN1 recommends identifying a solution for enhancement of CDRX to align with XR traffic periodicity
RAN1 #110-bis 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

RAN1 #111 conclusion: There is no consensus to support dynamic periodicity alignment between CDRX and XR traffic. 


While RAN2 agreed a broader direction for handling non-integer XR traffic periodicity, RAN1 did leave some specific candidates on the table, including [3]

· Non-uniform [but still integer] CDRX cycle pattern
· Uniform non-integer CDRX cycle
· Semi-static configurations of drx_startoffset to match the traffic periodicity
In our view, if there is a WI objective for XR power saving, just one of above three solutions is sufficient for the normative work. The determination should be made in RAN1. Meanwhile, the SFN wrap-around issue should also be addressed in RAN2.  

Proposal-3: WI objective for XR power saving is as following.

· Support non-integer periodicity of XR traffic in at least semi-static manner (e.g. RRC) [RAN1, RAN2]

· Including handling of SFN wrap-around issue [RAN2]

Capacity enhancement

The RAN1/RAN2 studies for XR capacity enhancement are summarized as below.  

	RAN2 #120 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.
· RAN2 sees some benefit from CG to XR services. RAN2 will address enhancements triggered by RAN1 work.

· RAN2 agrees some assistance information can be beneficial (e.g. periodicity, packet size). RAN2 assumes baseline could be TSCAI (pending SA2 conclusions), can discuss during WI phase whether something additional is needed on top of that. If any assistance information is needed, its definition should be standardized.

RAN1 #111 agreements:
Support multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration.
Support dynamic indication of the unused CG PUSCH occasion(s) based on UCI (e.g., CG-UCI or a new UCI) by the UE.


Then the scope of Rel-18 XR WI for capacity enhancement should be clear. 

Proposal-4: The following aspects on the Uu-interface should be included in the Rel-18 XR WI scope for capacity enhancement. 

· Support UCI-based dynamic indication of the unused CG PUSCH occasion(s) within multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration. [RAN1, RAN2]
· Support additional BSR enhancements (e.g., BSR table, BSR triggering condition) for XR. [RAN2]

· Support data volume information and delay information in MAC-CE. [RAN2]

· Support UE report of assistance information about UL traffic, such as periodicity, arrival time and burst size. [RAN2] 
4 Conclusion

This contribution is concluded with following proposals. 

 Proposal 1: If needed as a prerequisite for starting Rel-18 XR WI as planned, 

· RAN#98 approves Rel-18 XR SI as completed. 
· XR awareness is kept in SID and TR as is (e.g., to mark in TR that the pending details relating to PDU set handling depend on further SA2 input) and added to WID as an objective with short study phase. 
Proposal-2: The following aspects should be included in the Rel-18 XR WI scope for XR awareness
· Timer-based discarding of PDCP PDU/SDUs of a PDU set to allow UL transmitting PDCP entity discarding all PDCP SDUs associated with the PDU set. [RAN2]

· Different handling of PDU Sets with different characteristics. [RAN2]

Proposal-3: WI objective for XR power saving is as following.

· Support non-integer periodicity of XR traffic in at least semi-static manner (e.g. RRC) [RAN1, RAN2]

· Including handling of SFN wrap-around issue [RAN2]

Proposal-4: The following aspects on the Uu-interface should be included in the Rel-18 XR WI scope for capacity enhancement. 

· Support UCI-based dynamic indication of the unused CG PUSCH occasion(s) within multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration. [RAN1, RAN2]
· Support additional BSR enhancements (e.g., BSR table, BSR triggering condition) for XR. [RAN2]

· Support data volume information and delay information in MAC-CE. [RAN2]

· Support UE report of assistance information about UL traffic, such as periodicity, arrival time and burst size. [RAN2] 
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