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[bookmark: _Ref492503575]Introduction
Following way forward was agreed in RP-234015 [2] during RAN#102 to support 2Rx non-RedCap XR UEs in bands where 4 Rx support is mandatory for UEs.
1. Task RAN2 and RAN3 to develop signaling support for ‘2Rx non-REDCAP XR devices’, send corresponding Release-18 draft CR(s) to RAN#103:
· A new dedicated UE capability indication per band and setting of corresponding existing UE capability(ies). [RAN2]
Note: no need is foreseen to add an indication to Msg1 or Msg3.
· Indication in SIB, to be used to re-direct to another frequency layer, or to bar the device altogether. [RAN2] 
· SPID indication from the Core Network to gNB. [RAN3]
· N2-NGAP indication for ‘2Rx non-REDCAP XR devices’ from gNB to Core Network to take action based on operator policy. [RAN3]  

2. Task RAN4 to develop Release-18 draft CR(s) to RAN#103 for ‘2Rx non-REDCAP XR devices’:
· Capture the definition of 2Rx non-REDCAP XR devices in [38.101-1] using the definition from RAN#101 (c.f. RP-232657)
· Determine the feasibility of tightened 2Rx REFSENS requirements (in relation to existing 2Rx and 4Rx REFSENS) for the bands where 4Rx is mandatory and provide the feasible REFSENS values. RAN4 shall consider both conducted requirements as well as OTA considerations.

3. TSG-RAN#103 in March: 
1) Consider approving the draft CRs from RAN2, RAN3 and RAN4 for Release-18
2) Consider approving Release-19 work to be conducted on detailed OTA work for ‘2Rx non-REDCAP XR devices’.
Points 1) and 2) represent a package, each one is dependent on the other moving forward.  







2 Rx Non-RedCap XR Enhancements 
[bookmark: _Toc127309437][bookmark: _Toc127311181]During RAN#102 meeting, in order to support 2Rx non-RedCap XR UEs operation in frequency bands where 4 Rx support is mandatory and as way forward, it was agreed to support RAN signalling enhancements to enable RAN to control 2 Rx non-RedCap UEs. Ex: Cell barring of 2 Rx non-RedCap UEs, Idle Cell Reselection, Mobility control etc. 
Based on RAN plenary guidance, both RAN2 and RAN3 are expected to work on draft CRs for necessary signalling enhancements and submit to RAN#103. RAN plenary may further discuss and approve necessary CRs.
Observation 1 : RAN#102 asked RAN2 and RAN3 to prepare draft CRs for signalling enhancements to support 2Rx Non-RedCap XR UEs.

Observation 2 : RAN3 is expected to work on draft CRs for signalling enhancements related to both SPID indication from 5GC to RAN and UE capability indication from RAN to 5GC. RAN#103 will further discuss and approve necessary CRs.

RAN2 is expected to specify SIB signalling enhancements for barring 2 Rx Non-RedCap XR UEs and UE capability signalling. There will not be early UE capability indication support. 
Observation 3 : There is no support for 2 Rx Non-RedCap XR UEs early capability indication.

RAN3 is tasked to work on draft CRs for following cases:
· SPID indication from the Core Network to gNB. [RAN3]
· N2-NGAP indication for ‘2Rx non-REDCAP XR devices’ from gNB to Core Network to take action based on operator policy. [RAN3]  
SPID for RAT/Frequency Selection Priority (RFSP) Index method: 

From 23.501, Clause 5.3.4.3.1
To support radio resource management in NG-RAN the AMF provides the parameter 'Index to RAT/Frequency Selection Priority' (RFSP Index) to NG-RAN across N2. The RFSP Index is mapped by the RAN to locally defined configuration in order to apply specific RRM strategies, taking into account any available information in RAN. The RFSP Index is UE specific and applies to all the Radio Bearers. Examples of how this parameter may be used by the RAN: 
- to derive UE specific cell reselection priorities to control idle mode camping. 
- to decide on redirecting active mode UEs to different frequency layers or RATs (e.g. see clause 5.3.4.3.2). 
The HPLMN may set the RFSP Index taking into account the Subscribed S-NSSAIs. The AMF receives the subscribed RFSP Index from the UDM (e.g. during the Registration procedure). For non-roaming subscribers, the AMF chooses the RFSP Index in use according to one of the following procedures, depending on operator's configuration:
- the RFSP Index in use is identical to the subscribed RFSP Index, or 
- the AMF chooses the RFSP Index in use based on the subscribed RFSP Index, the locally configured operator's policies, the Allowed NSSAI and the UE related context information available at the AMF, including UE's usage setting, if received during Registration procedures (see clause TS 23.502 [3]).
 NOTE 1: One example of how the AMF can use the "UE's usage setting," is to select an RFSP value that enforces idle mode camping on E-UTRA for a UE acting in a "Voice centric" way, in the case voice over NR is not supported in the specific Registration Area and it contains NR cells. 
The AMF may report to the PCF the subscribed RFSP Index received from the UDM for further evaluation as described in clause 6.1.2.1 of TS 23.503 [45]. When receiving the authorized RFSP Index from the PCF, the AMF shall apply the authorized RFSP Index instead of the subscribed RFSP Index for choosing the RFSP index in use (as described above). For roaming subscribers, the AMF may choose the RFSP Index in use based on the visited network policy, but can take input from the HPLMN into account (e.g. an RFSP Index value pre-configured per HPLMN, or a single RFSP Index value to be used for all roamers independent of the HPLMN). 
The RFSP Index in use is also forwarded from source to target NG-RAN node when Xn or N2 is used for intra-NGRAN handover.
From above SA2 text, it is clear that 5GC provided RFSP Index to RAN will be used by RAN nodes based on  RAN implementation policies for configurating UEs with idle cell reselection priorities , inter frequency or Inter RAT handover priorities etc.  RFSP Index is based on 5GC subscription. Existing NG-AP , Xn-AP and F1-AP signalling already supports RFSP Index exchange. SPID (subscriber profile ID for RAT/Freq priority) values are specified in 36.300 Annex I as below.
Values 1- 128 - Operator specific SPID values; 
Values 129 - 256- Reference values.
Values 253 to 256 are already reserved and values from 129 to 252 are available for usage.
For 2Rx Non-RedCap XR UEs, RAN3 can select any value in the range from 129 to 252.
Observation 4 : SPID/RFSP Index value is based on 5GC subscription and is provided by AMF to RAN for controlling RAN implementation based RRM procedures (example: cell reselection priority , Inter Freq/Inter RAT handover decision etc).

Thus, we propose
[bookmark: _Toc158492397]Introduce new SPID value in TS 36.300 and TS 38.300 to represent 2 Rx Non-RedCap XR UEs operation in bands where 4Rx support is mandated.
2 Rx Non-RedCap XR UE capability Indication from RAN to 5GC: 

This method is similar to RedCap UE capability Indication from RAN to 5GC. The key difference compared to RedCap UE capability indication is that these new 2 Rx Non-RedCap UEs are not expected to provide early capability indication either in Msg 1 or Mag3. New 2 Rx Non-RedCap XR UE is expected to provide its capability per band in RRC UE Capability Information and RRC UERadioPagingInformation and RAN2 is expected to specify necessary enhancements.
Upon gNB receiving UE Capability Information containing 2Rx Non-RedCap UE Capability per band level, RAN will report to AMF in NGAP UE RADIO CAPABILITY INFO INDICATION Message. But AMF will not be able to read RRC UE Radio Capability and UE Radio Capability for Paging container and AMF will store them as transparent containers. In order for AMF to understand these UE Radio capabilities, RAN has to extract 2 Rx Non-RedCap XR UE capabilities and indicate to AMF as new IE. AMF may use this information to validate UE Radio capabilities against subscribed SPID value for authorising 2 Rx Non-RedCap UEs operation in the network and/or for special charging/operator policy control for these devices.
RFSP Index value is not provided by AMF to RAN in NG-AP Paging message but instead NGAP Paging message will carry UERadioPagingInformation. In split gNB Architecture, CU-CP will provide UERadioPagingInformation in Xn Paging Message and CU-CP has to provide 2 Rx Non-RedCap XR UE paging capabilities to DU in F1AP Paging Message. DU can use this information for paging optimization based on implementation. Example paging optimization may include selection of carrier frequency supporting 2 Rx Non-RedCap UEs, Paging PDCCH Aggregation level selection and Paging PDCCH/PDSCH power boosting etc. 
Similar to DU reporting CU-CP about RedCap Broadcast Information IE in Served Cell Information IE, there is need for DU to indicate 2 Rx Non-RedCap Broadcast Information IE in Served Cell Information IE as part of the F1 SETUP REQUEST and GNB-DU CONFIGURATION UPDATE messages.
Similar enhancements are needed for Xn SETUP REQUEST and Xn NG-RAN NODE CONFIGURATION UPDATE messages.
Based on above discussion, we propose following signalling enhancements.
[bookmark: _Toc158492398]Introduce 2 Rx Non-RedCap UE capability indicator in NGAP UE RADIO CAPABILITY INFO INDICATION to enable RAN to indicate to 5GC.
[bookmark: _Toc158492399]Introduce 2 Rx Non-RedCap Broadcast Information IE in the Served Cell Information IE in the F1 SETUP REQUEST and DU CONFIGURATION UPDATE messages.
[bookmark: _Toc158492400]Introduce 2 Rx Non-RedCap Broadcast Information IE in the Served Cell Information NR IE in the Xn SETUP REQUEST and Xn NG-RAN CONFIGURATION UPDATE messages.
[bookmark: _Toc158492401]Introduce 2 Rx Non-RedCap UE Indication per band in F1-AP Paging Message to assist DU for paging optimization (example: for paging carrier selection, PDCCH aggregation level selection, power boosting etc).
[bookmark: _Toc158492402]Agree draft CRs for F1, Xn and NGAP signalling.

Summary 
Based on above discussion, we have the following observations and proposals for XR PDU Set handling enhancements. 
Observation 1 : RAN#102 asked RAN2 and RAN3 to prepare draft CRs for signalling enhancements to support 2Rx Non-RedCap XR UEs.

Observation 2 : RAN3 is expected to work on draft CRs for signalling enhancements related to both SPID indication from 5GC to RAN and UE capability indication from RAN to 5GC. RAN#103 will further discuss and approve necessary CRs.

Observation 3 : There is no support for 2 Rx Non-RedCap XR UEs early capability indication.

Observation 4 : SPID/RFSP Index value is based on 5GC subscription and is provided by AMF to RAN for controlling RAN implementation based RRM procedures (example: cell reselection priority , Inter Freq/Inter RAT handover decision etc).

Proposal 1.	Introduce new SPID value in TS 36.300 and TS 38.300 to represent 2 Rx Non-RedCap XR UEs operation in bands where 4Rx support is mandated.
Proposal 2.	Introduce 2 Rx Non-RedCap UE capability indicator in NGAP UE RADIO CAPABILITY INFO INDICATION to enable RAN to indicate to 5GC.
Proposal 3.	Introduce 2 Rx Non-RedCap Broadcast Information IE in the Served Cell Information IE in the F1 SETUP REQUEST and DU CONFIGURATION UPDATE messages.
Proposal 4.	Introduce 2 Rx Non-RedCap Broadcast Information IE in the Served Cell Information NR IE in the Xn SETUP REQUEST and Xn NG-RAN CONFIGURATION UPDATE messages.
Proposal 5.	Introduce 2 Rx Non-RedCap UE Indication per band in F1-AP Paging Message to assist DU for paging optimization (example: for paging carrier selection, PDCCH aggregation level selection, power boosting etc).
Proposal 6.	Agree draft CRs for F1, Xn and NGAP signalling.
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