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1.	Introduction
At RAN#102, the following was agreed regarding the support of XR with 2Rx
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’.
3) Points 1) and 2) represent a package, each one is dependent on the other moving forward.  
 



RAN2 and RAN3 have developed the required draft CRs. RAN2 actually developed two sets of draft CRs for RAN to select from. 
RAN4 has concluded their work on the RAN task as defined in [1] and has sent LS to RAN [2]
In this paper we discuss follow up actions based on the RAN2/3 CRs and the RAN4 feasibility conclusion. 

2. 	Discussion
2.1 RAN2 CRs
RAN2 technically endorsed 2 sets of Cat B CRs ​
· First set of CRs correspond to 2 Rx XR UEs by “default are allowed to access” cell if “cellBarred2RxXR IE = Barred” is not broadcasted in SIB1.
· Second set of CRs correspond to 2 Rx XR UEs by “are NOT allowed to access” cell if “cellBarred2RxXR IE = Barred or NotBarred” is not broadcasted in SIB1.​
RAN to make final decision about which set of CRs to approve.​

Proposal 1: Adopt the set of RAN2 CRs that gain broader consensus at RAN#103

 2.2 RAN3 CRs
RAN3 endorsed following Cat B CRs:​
· Draft Stage-2 38.300 CR to introduce new SPID (RAT/Freq Priority Index) value for 2Rx XR UEs , which will be provided by 5GC to RAN to assist RAN to determine RRM policy based on RAN implementation.​
· gNB provides 2 Rx XR UE capability from RAN to 5GC (via NGAP Signaling)​ to enable 5GC to take necessary action based on device subscription policy or operator policy.
RAN is expected to approve above CRs.​
RAN3 will further discuss on Xn-AP/F1-AP enhancements for Served Cell Info and F1 Paging to include 2 Rx indication​.

Proposal 2: Approve the RAN3 provided CRs

2.3 RAN4 conclusions on feasibility
2.3.1	REFSENS
RAN4 concluded that a new table can be added to the specification to define REFSENS tightening 
For two Rx antenna port XR UE(s) indicating UE capability [2Rx XR], reference sensitivity for two Rx antenna ports in Table 7.3.2-1a and in Table 7.3.2-1b shall be modified by the amount given in ΔRXR,2R in Table 7.3.2-3 for the applicable operating bands.
Table 7.3.2-3: Two antenna port XR UE reference sensitivity allowance ΔRXR,2R
	Operating band
	ΔRXR,2R (dB)

	n7, n38, n41, n48, n77, n78, n79, n104
	TBD





About the TBD left in the CR, LS states that:
Agreement: 
· On conducted receiver sensitivity, consider two options
· 0.5dB tightening compared to the existing 2Rx UE conducted REFSENS, which is considered feasible by some UE vendors
· 2Rx XR UE meets the 4Rx handheld UE conducted REFSENS

On the two options provided by RAN4, 0.5 dB tightening represents what is feasible by some vendors and 2Rx XR UE meeting performance equal to 4Rx performance is another option. It should be noted that the latter option is not enabling 2Rx devices. Some vendors considered also 0.5 dB infeasible. We propose to include a 0.75 – 1.0 dB compromise proposal into the CR and approve the following: 
 
Proposal 3: Adopt a compromise proposal of 0.75 dB tightening in bands n41, n77, n78, n79, and 1.0 dB tightening in bands n7, n38, n48 and n104 to replace TBD in Table 7.3.2-3 in CR [3].

2.3.2	OTA 
RAN4 concluded about the OTA performance feasibility that
· On OTA performance:
· It is agreed to specify OTA TRS requirements per band for both 4Rx XR and 2Rx XR for the NR bands which are mandatorily to support 4Rx based on measurement campaign of 4Rx XR, considering the performance degradation value for 2Rx based on 4Rx measurement campaign.
It is proposed to define and approve an Rel-19 TRP/TRS WID objective with the following language satisfying the RAN4 WF 
Note that two Rx antenna port XR UE is intended to be worn on human head and when in use, it is supported only by/behind the ears and by a nose-bridge.
OTA performance for 2Rx antenna port XR devices (i.e., 2Rx XR devices) should refer to head phantom based TRS requirements. Therefore, RAN4 should consider specifying OTA TRS test methodology and requirements for 2Rx XR devices with appropriate head phantom.   Currently, the ongoing Rel-18 WI on TRP/TRS enhancement [4] covers two kinds of UE types, i.e., handheld UE and RedCap wearable devices. For handheld UE, RAN4 has specified hand phantom (Browsing mode), and Head&Hand phantom (Talk Mode) in [5]. For RedCap wearable devices, RAN4 has specified wrist-worn phantom in [6]. The Head&Hand phantom used for handheld UE could be a baseline for XR devices TRS, but XR devices might not be properly placed on the ears of the current head phantom used for handheld UE. Therefore, the enhancement or a new phantom might be needed to ensure XR devices can be properly positioned during the measurement. RAN4 needs to define a test methodology for XR devices with proper head phantom in Rel-19. 


Proposal 4: RAN4 needs to define a test methodology for XR devices with proper head phantom in Rel-19. 


The test methodology for XR device TRS could be covered by potential Rel-19 FR1 TRP/TRS enhancement WI. The following objectives for core part of Rel-19 FR1 TRP/TRS enhancement WI could be considered: 

· TRP and TRS test methodology for XR devices (focused on XR glass) 
· Define the TRP and TRS test methodology and configuration 
· Study and specify the prober head phantom if needed 
· Develop preliminary Measurement Uncertainty (MU)  

To specify TRP and TRS requirements for XR devices, as the traditional approach in RAN4 OTA items, the measurement campaign is needed to identify the performance degradation value for 2Rx devices based on 4Rx devices measurement campaign.
To conduct the measurement campaign, the minimum number of devices in data pool is usually at least 15 (e.g., For TRP/TRS, the minimum number of device is [40]. For FR1 MIMO OTA, the minimum number of devices is 15). According to the current XR commercial situation, it would be difficult to find enough commercial XR devices for measurement campaign in the Rel-19 stage, so we suggest to carefully consider the timing of this work and the measurement campaign.  

Proposal 5: TRS requirements for XR devices should be carefully considered based on appropriate device availability.

 
The objective of the performance WI could be as 
(1) Specify TRP TRS requirements and recommended tolerance for head worn XR device based on test method and defined performance part framework. SA and 1 CC.
· Band n7, n38, n41, n48, n77, n78, n79, n104 as first priority
· Consider 2Rx XR device performance separately from 4Rx XR device
3	Conclusion

Proposal 1: Adopt the set of RAN2 CRs that gain broader consensus at RAN#103

Proposal 2: Approve the RAN3 provided CRs

Proposal 3: Adopt a compromise proposal of 0.75 dB tightening in bands n41, n77, n78, n79 and 1.0 dB tightening in bands n7, n38, n48 and n104 to replace TBD in Table 7.3.2-3 in CR [3].

Proposal 4: RAN4 needs to define a test methodology for XR devices with proper head phantom in Rel-19. 

We provided objective texts for the Rel-19 WI:

· TRP and TRS test methodology for XR devices (focused on XR glass) 
· Define the TRP and TRS test methodology and configuration 
· Study and specify the prober head phantom if needed 
· Develop preliminary Measurement Uncertainty (MU)  

Proposal 5: TRS requirements for XR devices should be carefully considered based on appropriate device availability
 
We also provided possible objective text for the performance WI following methodology completion. 

The objective of the performance WI could be as 
(2) Specify TRP TRS requirements and recommended tolerance for head worn XR device based on test method and defined performance part framework. SA and 1 CC.
· Band n7, n38, n41, n48, n77, n78, n79, n104 as first priority
· Consider 2Rx XR device performance separately from 4Rx XR device
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