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Introduction
The 2Rx for XR has been discussed for a long time. In RAN#102, a WF has been agreed in [1], in which the following task to RAN4 is agreed:
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.
In this contribution, some analysis were provided for this task, and an accompanying draft CR is also submitted in [3].
Discussion
In RAN#101, a summary in [2] has captured a simplified background that 2Rx implementation is needed for certain XR device that require 4Rx for handheld UE in current specification. The definition of “2Rx non-REDCAP XR devices” is also agreed to be introduced into the current specification.
Now there are following main remaining issues:
· How to reflect the new definition and corresponding requirements into 38.101-1
· What should be the conduct requirements value should be
· How to consider OTA requirements
These issues are to be discussed respectively:

How to reflect the new definition and corresponding requirements into 38.101-1
Regarding the first issue, a draft CR has been provided in [3].  The proposed definition is:
Wearable 2Rx UE: a UE intended to be worn on the human head, and intended to be supported only by/behind the ears and by a nose-bridge resulting in a constrained form factor with limited volume available for Rx chains.
It should be noted that this note has referenced some wording from [4]. It is believed that such a definition is meaningful to restrict the use case, and facilitate later use.
For the reference sensitivity, the following note is suggested into two antenna port reference sensitivity.
NOTE 11:	For wearable 2Rx UE, -TBD dB is added to the REFSENS.
It should be noted that here no band restriction is proposed. 
The note 1 is also proposed to be revised as following:
NOTE 1:	Four Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE and wearable 2Rx UE. Four Rx antenna ports for RedCap UE is not supported for this operating band.

In addition, the diversity characteristics section, the following exception is proposed:
[bookmark: _Hlk75461937]The UE is required to be equipped with a minimum of two Rx antenna ports in all operating bands except for the bands n7, n38, n41, n48, n77, n78, n79, n104 where the UE is required to be equipped with a minimum of four Rx antenna ports except for wearable 2Rx UE.
The exact value of TBD is to be discussed.
Proposal 1: Consider the following definition and the note in 2Rx REFSENS and exception in 38.101-1.
Wearable 2Rx UE: a UE intended to be worn on the human head, and intended to be supported only by/behind the ears and by a nose-bridge resulting in a constrained form factor with limited volume available for Rx chains.
NOTE 1:	Four Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE and wearable 2Rx UE. Four Rx antenna ports for RedCap UE is not supported for this operating band.
NOTE 11:	For wearable 2Rx UE, -TBD dB is added to the REFSENS.
The UE is required to be equipped with a minimum of two Rx antenna ports in all operating bands except for the bands n7, n38, n41, n48, n77, n78, n79, n104 where the UE is required to be equipped with a minimum of four Rx antenna ports except for wearable 2Rx UE.

What should be the conduct requirements value should be
In previous issue, the tightened value is still TBD. In order to mitigate the possible performance degradation for introducing 2Rx, some tightening of REFSENS is proposed. 
Depending on different band and form factors, the 4Rx requirements would be 2.2~2.7dB more tightened compared to 2Rx. If 2Rx is restricted, the tightening would basically by reducing the implementation margin of reference sensitivity. Considering the fact this kind of wearable 2Rx UE is mostly “glass like”, the form factor could be even more stringent compared to handheld UE. Considering the state of the art situation, and necessary implementation margin needed for mass production, the implementation margin expected would not be large. 
In addition, as some early analysis has pointed out, UL performance may be the bottleneck for XR device, so it may not be that meaningful to pursue DL performance enhancement.
Based on the condition, a tightening of 0~1dB for 2Rx REFSENS in 38.101-1 can be considered.
Proposal 2: Consider a value between 0 and 1 dB for the tightening, since the implementation margin is limited and UL performance is bottleneck.

How to consider OTA requirements
In Rel-18 TRP TRS WI [5], the test method for wearable device has been defined. However, the UE type is limited to wearable RedCap UE, specifically wrist-worn devices. The OTA test method for XR device with corresponding head phantom is still missing.
But the free-space TRP TRS test method defined in TR 38.870 is general for different UE types, e.g., smartphone, RedCap, XR, which is able to perform non-RedCap XR device testing. 
Observation 1: The Free-space test method defined in TRP TRS WI is general for different UE types, which can cover XR free space testing. However, the phantom-based XR test method is not specified yet.
Regarding the XR OTA requirements, it seems RAN-P is expecting an offset value compared with smartphone. But for now, based on interests of regulatory bodies and operators, RAN4 just define phantom-based TRP TRS requirements for smartphone, i.e., browsing mode (hand phantom) and talk mode (head+hand phantom), but no free-space requirements. 
Observation 2: RAN4 is working on the TRP TRS requirements for smartphone with phantom-based usage scenario.
So, it should be clarified which kind of OTA requirement for XR is considered, e.g., head-phantom based, free space, or both. 
-If using smartphone 4Rx requirements in TS 38.161 as a basis, RAN4 should define head-phantom-based XR OTA test method first, and then study the performance difference between XR and smartphone. 
-If using smartphone free-space performance as a basis, then RAN4 should start a new performance campaign to collect smartphone free-space performance.
No matter which way to go, it seems more time is needed for measurements to collect OTA performance.
Proposal 3: RAN4 should develop phantom-based XR test method. 
Proposal 4: To study the OTA performance gap between XR and smartphone, the corresponding work should be well organized and proceed, which can be considered as part of Rel-19 scope in TRP TRS WI.

Conclusion
In this paper, a brief analysis was provided, and the following proposals and observations are provided:
How to reflect the new definition and corresponding requirements into 38.101-1
Proposal 1: Consider the following definition and the note in 2Rx REFSENS and exception in 38.101-1.
Wearable 2Rx UE: a UE intended to be worn on the human head, and intended to be supported only by/behind the ears and by a nose-bridge resulting in a constrained form factor with limited volume available for Rx chains.
NOTE 1:	Four Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE and wearable 2Rx UE. Four Rx antenna ports for RedCap UE is not supported for this operating band.
NOTE 11:	For wearable 2Rx UE, -TBD dB is added to the REFSENS.
The UE is required to be equipped with a minimum of two Rx antenna ports in all operating bands except for the bands n7, n38, n41, n48, n77, n78, n79, n104 where the UE is required to be equipped with a minimum of four Rx antenna ports except for wearable 2Rx UE.

What should be the conduct requirements value should be
Proposal 2: Consider a value between 0 and 1 dB for the tightening, since the implementation margin is limited and UL performance is bottleneck.

How to consider OTA requirements
Observation 1: The Free-space test method defined in TRP TRS WI is general for different UE types, which can cover XR free space testing. However, the phantom-based XR test method is not specified yet.
Observation 2: RAN4 is working on the TRP TRS requirements for smartphone with phantom-based usage scenario.
Proposal 3: RAN4 should develop phantom-based XR test method. 
Proposal 4: To study the OTA performance gap between XR and smartphone, the corresponding work should be well organized and proceed, which can be considered as part of Rel-19 scope in TRP TRS WI.

A draft CR is also provided in [3] as a starting point for 38.101-1.
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