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[bookmark: _Ref7619946]Introduction
In RAN#98-e, a new Work Item, XR Enhancements for NR, was approved with the following objectives [1].
Specify the enhancements related to power saving:
-	DRX support of XR frame rates corresponding to non-integer periodicities (through at least semi-static mechanisms e.g. RRC signalling) (RAN2).
Specify the enhancements related to capacity:
-	Multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2);  
-	Dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE (RAN1);
-	BSR enhancements including at least new BS Table(s); (RAN2);
-	Delay reporting of buffered data in uplink; (RAN2);
-	Provision of XR traffic assistance information for DL and UL (e.g. periodicity); (RAN2);
-	Discard operation of PDU Sets (RAN2);
Specify the enhancements for XR Awareness (RAN2, RAN3): TBD (detailed objectives will be further clarified at RAN#99 based on the conclusions of TR38.835, and work to be started only after RAN#99)

Note: Impacts to RAN3 will be assessed at RAN#99

In this contribution, we will share our considerations on the second objective, enhancements related to capacity
Discussion
Optimization for UL XRM traffics
In this section, we will share our views on how UL XRM traffics (traffic patterns) are used for uplink resource allocation optimization using periodic BSR and configured grant.
SA2 agreement
SA2 agreed to provide UL periodicity to gNB in [2] S2-2301385 “The SMF provides the UL and/or DL Periodicity, DL Periodicity associated Jitter Information to the NG RAN via TSCAI as defined in clause 5.27.2, at PDU Session Establishment/Modification via an NGAP Message.” Indicated UL Periodicity represents frame rate. In our opinion two options for uplink resource allocation can be used for UL XRM optimization, periodic BSR and Configured Grant (CG). We think this UL Periodicity indicated from SMF to gNB can be used for both options.
[bookmark: Proposal1]
Observation1: gNB can use UL periodicity indicated from SMF during PDU session establishment for periodic BSR / Configured Grant (CG) optimization.

Periodic BSR
First option, with this periodic BSR for UL XRM traffics optimization, gNB can use UL periodicity to determine periodicBSR-Timer. Herewith, UE can transmit BSR to gNB with the periodicity aligned with UL periodicity value indicated from SMF.
[bookmark: Proposal2]Observation2: gNB can use UL periodicity to determine periodicBSR-Timer without any specification changes.
In RAN2#120, RAN2 had the following agreements with regard to BSR tables and delay information [3]. 
	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.



BSR tables are used to indicate gNB how much UL data is ready to send at MAC entity, and which is used for mainly periodic BSR. In this case, gNB or UE can decide which BSR table format (including whether to use additional BSR tables or legacy BSR table) is used based on the UL XRM traffics information.
[bookmark: Proposal4]Proposal1: RAN2 agree that gNB or UE can decide which BSR table format (including whether to use additional BSR tables or legacy BSR table) for periodic BSR is used based on the UL XRM traffics information.
We also think that delay information is used for periodic BSR to optimize uplink scheduling timing/uplink radio resource allocation among multiple UEs.
[bookmark: Proposal5]Observation3: The delay reporting of buffered data in uplink from UE can be used for periodic BSR at gNB to optimize uplink scheduling timing/uplink radio resource allocation among multiple UEs
[image: ]
Figure1: Periodic BSR
Configured Grant (CG)
For Configured Grant (CG), both UL transmission timing and UL data size is concerned. In other words, UL transmission timing and UL data size is used to determine periodicity, timeDomainOffset, timeDomainAllocation, frequencyDomainAllocation and other parameters needed for ConfiguredGrantConfig. One possibility of determining those parameters would be based on UL periodicity indicated via TSCAI. But we are not sure whether the current TSCAI is enough or not for multiple CG PUSCH transmission. So, we propose to identify missing information for this optimisation. 
[bookmark: Proposal6]Observation4: For multiple CG PUSCH transmission occasions, gNB should be aware of 
· How much UL data should be allocated in each transmission occasion
· When each UL transmission occasion should be scheduled
[bookmark: Proposal7]Proposal2: RAN2 discuss whether UL periodicity indicated via TSCAI is enough or not for optimizing Multiple CG PUSCH transmission occasions.
If RAN2 conclude UL periodicity is not enough for Multiple CG PUSCH optimization, then another possibility would be UL transmission timing and UL data size is derived from UL XRM traffics information. For UL XRM traffics information, SA2 is expecting RAN progress S2-2301472 [4] “Editor’s note: [XRM] The applicability and details of PDU Set handling in uplink direction is pending RAN WG’s progress.” So, we propose to discuss first what UL XRM traffics information needed for gNB to figure out how much UL data for configured grant optimization. We also propose to ask SA2 to work on UL XRM traffics information based on our conclusions.
[bookmark: Proposal8]Proposal3: If RAN2 identify the current TSCAI is not enough, then RAN2 discuss and identify what UL XRM traffics information is necessary for optimizing Multiple CG PUSCH transmission occasions. (What information is needed for gNB on top of TSCAI to figure out how much UL data and when those UL data transmission should be scheduled)
[image: ]
Figure2: Configured Grant 

LS to SA2
If we agree on the overall pictures of how to optimize uplink resource allocation using periodic BSR and CG as above, we propose to share the RAN2 situation with SA2 by sending an LS.

[bookmark: Proposal9]Proposal4: RAN2 send an LS to SA2 with regards to in addition to the current TSCAI what additional UL XRM traffics information is necessary for the following optimizing purposes
· Optimizing Multiple CG PUSCH transmission occasions
· Optimizing BSR tables for periodic BSR

Optimization for DL XRM traffics
In this section, we will share our views on how DL XRM traffics (traffic patterns) are used for downlink resource allocation optimization. SA2 agreed on indicating PDU Set Size in bytes [5] in addition to DL periodicity agreed in [2]. Both information can be used to optimize semi-persistent downlink resource allocation to UE, but it can be done by gNB implementation manner without any enhancements on the current uu interface. 
[bookmark: Proposal10]Proposal5: RAN2 agree that gNB can use DL periodicity indicated from SMF during PDU session establishment to optimize PDSCH scheduling occasions using the current Semi persistent scheduling without any enhancement on the current uu-interface.
[bookmark: Proposal11]Proposal6: RAN2 agree that gNB can use PDU Set Size in PDU Set Size indicated from UPF to optimize PDSCH scheduling using the current Semi persistent scheduling without any enhancement on the current uu-interface.

Conclusion
We make the following proposals.

Proposal1: RAN2 agree that gNB or UE can decide which BSR table format (including whether to use additional BSR tables or legacy BSR table) for periodic BSR is used based on the UL XRM traffics information.
Proposal2: RAN2 discuss whether UL periodicity indicated via TSCAI is enough or not for optimizing Multiple CG PUSCH transmission occasions.
Proposal3: If RAN2 identify the current TSCAI is not enough, then RAN2 discuss and identify what UL XRM traffics information is necessary for optimizing Multiple CG PUSCH transmission occasions. (What information is needed for gNB on top of TSCAI to figure out how much UL data and when those UL data transmission should be scheduled)
Proposal4: RAN2 send an LS to SA2 with regards to what UL XRM traffics information is necessary for the following purposes
· Optimizing Multiple CG PUSCH transmission occasions
· Optimizing BSR tables for periodic BSR
Proposal5: RAN2 agree that gNB can use DL periodicity indicated from SMF during PDU session establishment to optimize PDSCH scheduling occasions using the current Semi persistent scheduling without any enhancement on the current uu-interface.
Proposal6: RAN2 agree that gNB can use PDU Set Size in PDU Set Size indicated from UPF to optimize PDSCH scheduling using the current Semi persistent scheduling without any enhancement on the current uu-interface.
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