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Introduction

In RAN#98-e meeting, a way forward for Rel-18 XR SID/WID as well as 2Rx for XR devices was discussed [1].
	Way Forward on SID and WID

1) Copy-paste the conclusion from TR 38.835 v1.0.0 as is into the Objectives of the new WID (RP-223502),

and in addition add the following placeholder objective on XR Awareness:

“For XR-awareness in RAN (RAN2, further clarified at and started only after RAN#99): TBD”
2) Keep the SI open, only for XR awareness, until March.

No need to update the SID, the open items on XR awareness are well understood (as also shown in the several

different FFS Editor’s Notes in the TR).

3) Update the WID in March: for XR Awareness, as needed.

4) Impacts to RAN3 will be assessed in March.

5) Clarify in the RAN#98e meeting minutes that:

“The delay of the start of the normative work on XR awareness is not foreseen to have an impact on the

Release 18 completion schedule”

Way Forward on 2Rx for XR devices

1) Keep the discussion in RAN plenary – no WG discussions

2) Allow companies more time to bilaterally and multilaterally discuss the key aspects until March, e.g.:

· What type of XR devices can have 2Rx relaxation, what are the exact physical (e.g form factor)

· limitations that make such a relaxation for these XR devices important?

· How to identify these XR devices in the network?

· How to prevent mis-use of the 2Rx relaxation by other devices (e.g. smartphones)?

· Is any further relaxation foreseen to be needed for these devices, e.g. on BW?

· etc.

3) Come back at RAN#99 in March and try to define a way forward.


In this paper, we share views on Rel-18 XR, including e.g., the WID objective and the 2Rx XR devices.  
2 WID objectives 

Before RAN2#121 meeting, the following agreements have been approved for XR awareness：

	The following information may be provided by the CN to RAN (see TR 23.700-60 [9]) to assist the handling of QoS flows and PDUs:

-
Semi-static information for both UL and DL provided via control plane (NGAP):

-
Periodicity for UL and DL traffic of the QoS Flow via TSCAI/TSCAC;

-
Traffic jitter information (e.g. jitter range) associated with each periodicity of the QoS flow;

Editor's Note: the applicability of the jitter information to UL is FFS.

-
PDU Set QoS parameters:

-
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 but that are not successfully delivered by the corresponding receiver to the upper layer (see TR 23.700-60 [9]).

NOTE: 
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 (PSDB): time between reception of the first PDU and the successful delivery of the last arrived PDU of a PDU Set (see TR 23.700-60 [9]). PSDB is an optional parameter.

-
PDU Set Integrated Indication (PSII) i.e. whether all PDUs are needed for the usage of PDU Set by application layer.

-
Dynamic information for DL provided by user plane (GTP-U header):

-
PDU Set Sequence Number;

-
PDU Set Size in bytes;

-
PDU SN within a PDU Set;

-
End PDU of the PDU Set;

-
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;

-
End of Data Burst indication in the header of the last PDU of the Data Burst (optional).



In RAN2#121 meeting, the SI on XR awareness has been completed, and the following agreements have been further approved for XR awareness:

· PDU set concept applicable to both UL and DL.

· 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.

· 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. (that means one DRB to multiple LCHs will not be supported). 

Based on the agreement for SI on XR awareness, the detailed WID for XR awareness should include the following objectives:

· XR characteristics awareness, including PDU Set related parameters delivery over control plane and user plane from CN to RAN, signalling of UL traffic arrival information from UE to network, etc. (RAN3, RAN2)
· PDU discard mechanism enhancement to enable discarding of entire PDU Set based on PSI and PSIHI. (RAN2)

Proposal 1: Update the WID for XR to include the detailed XR awareness objects.
Considering the jitter may be present for XR both in DL and UL, enhancements to CG/DG to improve the radio resource usage and save UE power should be considered.

Proposal 2: Update the XR WID to include the CG/DG enhancements to handle jitter in UL/DL.
3
Views on 2Rx XR devices
In RAN#98-e meeting, a way forward [1] on 2Rx for XR devices was agreed as follows:

	Allow companies more time to bilaterally and multilaterally discuss the key aspects until March, e.g.:

· What type of XR devices can have 2Rx relaxation, what are the exact physical (e.g form factor)

· limitations that make such a relaxation for these XR devices important?

· How to identify these XR devices in the network?

· How to prevent mis-use of the 2Rx relaxation by other devices (e.g. smartphones)?

· Is any further relaxation foreseen to be needed for these devices, e.g. on BW?

· etc..


Based on the evaluation results in [2], it can be observed that 2Rx XR devices will suffer from capacity performance loss. However, if 2Rx antennas are considered for XR wearable device due to the form factors, all the issues listed in the WF should be addressed.
In order to prevent mis-use of the 2Rx relaxation by other devices (e.g. smartphones), not all the XR devices should be allowed to use the Rx antenna relaxation. For instance, smartphones can provide XR service as well, and should not be precluded for supporting 4Rx in order to avoid large performance loss. As a result, the 2Rx relaxation should be restricted only to XR devices which have strong physical limitations to avoid applying it to the devices such as smart phones. Moreover, in order to enable the network to identify the 2Rx devices, we think the capability of supporting 2Rx for XR services should be reported to network. In this way, the middle/low end XR devices can be identified in the network, and corresponding performance optimization can be implemented by network to overcome the performance loss due to 2Rx relaxation.
Proposal 3: The relaxation of the number of antenna ports should be restricted only to XR device with physical limitation if it is supported.
Proposal 4: Separate UE capability should be defined for 2Rx relaxation so that the network can enable performance optimization features to compensate for the performance loss due to the 2Rx relaxation, if it is supported.
The band requirements for this new type of devices should also be discussed. According to TS 38.101-1 [3], 4Rx shall be the mandatory feature for normal UEs in some bands, such as band n7, n38, n41, n77, n78, n79. If the 2Rx XR devices are supported, it should be limited to these existing bands. For other operation bands, such as 6GHz licensed bands, it has been agreed that supporting 4Rx antennas is baseline in RAN#97-e (proposed in the moderator’s summary of [97e-29-4Rx-6GHz] in [4]) as shown below.
	Conclusions:
- the following way forward is endorsed:

Define band n104 requirements with 4Rx as baseline. RAN4 to perform a study on any possible 2Rx exception (as done for 2Rx exception for automotive) and, if confirmed, identify the necessary specification impact (e.g. requirements, signalling) for the 2Rx exception to be used


Therefore, 2Rx XR should not be automatically extended to the future bands including 6GHz licensed bands which do not have commercialized 4Rx UEs yet. If for the new frequency bands introduced in the future, a separate discussion is needed whether to considering the 2Rx relaxation. 
Proposal 5: If 2Rx relaxation for XR devices is supported for the bands with mandatory 4Rx support, it should be only limited to bands n7, n38, n41, n77, n78 and n79. 
Proposal 6: The support of 2Rx XR device should not be extended to the future bands with mandatory 4Rx support including 6GHz licensed bands which do not have commercialized 4Rx UEs yet.

4
Conclusion
In this contribution, we have the following proposals:

Proposal 1: Update the WID for XR to include the detailed XR awareness objects.

Proposal 2: Update the WID for XR to include the Resource scheduling enhancement for the burst arrive jitter case.

Proposal 3:  The relaxation of the number of antenna ports should be restricted only to XR device with physical limitation if it is supported.

Proposal 4: Separate UE capability should be defined for 2Rx relaxation so that the network can enable performance optimization features to compensate for the performance loss due to the 2Rx relaxation, if it is supported.
Proposal 5: If 2Rx relaxation for XR devices is supported for the bands with mandatory 4Rx support, it should be only limited to bands n7, n38, n41, n77, n78 and n79.
Proposal 6: The support of 2Rx XR device should not be extended to the future bands including 6GHz licensed bands which do not have commercialized 4Rx UEs yet.
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Text proposal of potential Rel-18 WI of XR
The WID objectives should be revised as follows: 

------------ Omitted part is skipped -----------------

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).

-
CG/DG enhancements to handle jitter in UL/DL(RAN2); 
------------ Omitted part is skipped -----------------

Specify the enhancements for XR Awareness: 
· XR characteristics awareness, including PDU Set related parameters delivery over control plane and user plane, signalling of UL traffic arrival information from UE to network etc; (RAN3, RAN2)
· PDU discard mechanism enhancement to enable discarding of entire PDU Set based on PSI and PSIHI;(RAN2).
------------ Omitted part is skipped -----------------
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