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1	Introduction
The RAN2-led Rel-18 Study Item on XR enhancements for NR [1] has the goal to evaluate XR-awareness in RAN, XR-specific power saving techniques and capacity enhancements. The study item was finished for XR-specific power saving techniques and capacity enhancements in December 2022 and the following objectives were included in the WID [2]: 
	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



According to the agreed time allocation and content of Rel-18, the study item must be finished for XR-awareness by March 2023 and the RAN plenary should agree on updating the work item objectives for XR-awareness. 
Below we discuss XR SI progress and provide our view on updating XR WI objectives to work on in Rel-18.
2	Discussion
2.1 RAN3-led WI objectives 
In RAN2 #121 the following agreements were made regarding the SI [3].
	5. 	Introduce UL PDU Set Importance. How UE derives this will be handled in UE implementation. 
Can indicate that in RAN2 considers PDU set concept applicable to both UL and DL in LS to SA2.
Since we already agreed to not support delay-aware LCP, RAN2 aims not to introduce changes to LCP due to PDU prioritization.
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. FFS for other cases.
Support of RLC bearer splitting should be limited to existing cases (e.g. PDCP duplication), no new XR-specific functionality.
RAN2 thinks UL jitter may be present for XR (e.g. for tethering use cases). It is unclear how network would use UL jitter information (depends on what would be signalled, and would anyway be up to network implementation). 
RAN2 intends to support tethering use case for XR. This may require signalling of some UL traffic arrival information from UE to network.


 
Given these agreements and the conclusions of the SI in RAN2’s TR 38.835 and in SA2’s TR 23.700-60, from RAN3 point of view, the Work Item objectives should focus on introducing the necessary signalling support, in the relevant NG-RAN interfaces for both CP and UP, to allow XR awareness in NG-RAN architecture such as:
· PDU Set QoS Parameters and the PDU Set Information as agreed in other WGs (RAN2, SA2);
· Introduce signalling support for XR Power Saving Enhancements (Periodicity, Traffic jitter information associated with each periodicity, etc.);
· Specify the support of any other functionality related to Work Item objectives that impacts RAN3, e.g., discard operation of PDU Sets, as needed.

[bookmark: _Toc129622520]For RAN3 objectives, focus on:
a. [bookmark: _Toc129622521]Providing control plane and user plane signaling support to allow XR awareness in NG-RAN architecture;  
b. [bookmark: _Toc129622522]Specify the support of any other functionality related to work item objectives that impacts RAN3, as needed, e.g., discard operation of PDU Sets.

2.2 RAN2-led WI objectives
In RAN2 #121 the following agreement was made regarding power saving [3]:

	Whether the issue of retransmission-less CG for UL pose transmission is addressed in the WI needs to be discussed in RAN


Note that this power saving enhancement was proposed in RAN1 during the study item phase. However, at the end of the study item phase for power saving, RAN1 has not agreed that this enhancement is pursued in the work item phase, as was the case of many other proposals for power saving enhancements. Thus, this enhancement is not recommended in the conclusions of TR 38.835.
In our opinion, new WID objectives for power saving and capacity enhancements should not be added if they were not recommended in the study item phase, which was concluded for these two areas in December 2022.  

[bookmark: _Toc129622523]Do not add new WID objectives for power saving (including retransmission-less CG for UL pose transmission) and capacity enhancements that were not recommended during the study item phase.

[bookmark: _Toc121154864]2.3 RAN1-led WI objectives 
Regarding the existing WID objective, the following objective is only scoped for WG RAN1:

	-	Dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE (RAN1);


In our view, involvement of WG RAN2 is necessary for proper and meaningful design of this feature, in addition to the RRC related work as we explain in the following:
The decision for the unused configured grant resources including the corresponding pattern is performed at MAC layer. A proper decision at least relies on the information regarding the traffic as well as configuration of the configured grant PUSCH resources. For example, the decision may rely on the buffer size, expected arrival and size of data, the delay budget for delivering the data, or XR specific information such as the traffic periodicity, jitter information, etc.
Moreover, certain requirements are needed and should be considered for decision making regarding the unused CG TOs patterns. Otherwise, the selection of the unused CG TOs pattern will be based on UE implementation. This results in unpredictable UE behavior in utilizing the resources, which can compromise the usefulness of the feature. For example, if the time between indicating the UCI to provide information regarding the unused configured grant PUSCHs is not large enough for the gNB to benefit from, the feature will be useless and lowers the system throughput due consuming resource for the UCI overhead. 
Therefore, we make the following observations:

[bookmark: _Toc127559149][bookmark: _Toc127479413][bookmark: _Toc129622516]The feature involves both MAC and PHY layers.
[bookmark: _Toc127559150][bookmark: _Toc129622517]It is MAC that delivers a transport block (TB) to PHY for transmission. If a CG PUSCH is unused, then MAC shall not build MAC PDU nor deliver TB to PHY for such CG PUSCH transmission occasion. 
[bookmark: _Toc127559151][bookmark: _Toc129622518]The decision for the unused configured grant PUSCHs and the corresponding indicated UCI is performed at MAC layer.
[bookmark: _Toc127559152][bookmark: _Toc129622519]The decision for the unused configured grant PUSCHs and the corresponding indicated UCI should be based on certain requirements to ensure usefulness of the feature.
Considering that the WID objective limits the design of the feature to only PHY layer (i.e., RAN1), we propose the following:

[bookmark: _Toc129622524]Add an indication for “RAN2” impact to the following WID objective: “Dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE (RAN1)”.

Proposal for updating WID objectives:

	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, RAN3).
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, RAN2);
-	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, RAN3);
-	Discard operation of PDU Sets (RAN2, RAN3);
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)
Specify the enhancements related to XR awareness:
· Providing control plane and user plane signaling support to allow XR awareness in NG-RAN architecture;   
· Specify the support of any other functionality related to work item objectives that impacts RAN3, as needed (RAN3).

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



3	Conclusion
We have made the following observation:

Observation 1	The feature involves both MAC and PHY layers.
Observation 2	It is MAC that delivers a transport block (TB) to PHY for transmission. If a CG PUSCH is unused, then MAC shall not build MAC PDU nor deliver TB to PHY for such CG PUSCH transmission occasion.
Observation 3	The decision for the unused configured grant PUSCHs and the corresponding indicated UCI is performed at MAC layer.
Observation 4	The decision for the unused configured grant PUSCHs and the corresponding indicated UCI should be based on certain requirements to ensure usefulness of the feature.

Based on the discussion in the previous section we have proposed the following:

Proposal 1	For RAN3 objectives, focus on:
a.	Providing control plane and user plane signaling support to allow XR awareness in NG-RAN architecture;
b.	Specify the support of any other functionality related to work item objectives that impacts RAN3, as needed, e.g. discard operation of PDU Sets.
Proposal 2	Do not add new WID objectives for power saving (including retransmission-less CG for UL pose transmission) and capacity enhancements that were not recommended during the study item phase.
Proposal 3	Add an indication for “RAN2” impact to the following WID objective: “Dynamic indication of unused CG PUSCH occasion(s) based on UCI by the UE (RAN1)”.
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