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1	Introduction 
The recent achievement by RAN4 in defining Rel-17 TRP and TRS requirements for handheld UEs [1], [2] and the steady progress in the working group on Rel-18 TRP and TRS enhancements [3], [4] offer a unique opportunity for 3GPP RAN to resolve the currently ongoing discussion in relation to the potentially new XR UE device type [5].  Based on the proposed way forward (not yet approved) in [6] and the related discussion [7], it appears that one of the key concerns raised by operators is the network performance impact due to potential coverage reduction of XR devices which support 2 Rx antennas instead of 4 (in bands where 4 Rx are required).  There exists the potential to leverage OTA requirements for XR devices to address operator concerns and, coupled with the confidence we have in RAN4’s ability to conclude OTA requirements, this contribution provides the motivation to include XR scope into the Rel-19 further enhancements of TRP TRS work scope.

Considering the outcome of the RAN4 discussion to prioritize the performance phase of the Rel-18 TRP/TRS work item [8] and our own proposals to rescope it [9], and the progress of the Rel-18 work in general will help to scope the rest of the Rel-19 TRP/TRS work, as RAN Plenary discusses the scope of the Rel-19 package in the coming meetings.
2	Discussion
The proposed way forward on handling the new XR device type, discussed in the RAN #98 meeting, was as follows [6]:

	· Proposed Way Forward: For 3GPP Rel-18 XR Work Item, include the following objective
· Specify mechanism to support new device type (XR) that is only mandated to support 2Rx antenna ports in the NR bands in which 4Rx antenna ports is mandated in legacy [RAN4, RAN2]



The discussion of this proposal was captured in the RAN #98 report [7]:

	RP-223208	Way forward on the support of 2Rx for XR device for Rel-18 XR WI
					Type: discussion		For: Decision
					Source: Apple, ABS, APT, ASR, CATT, FGI, Google, HONOR, Lenovo, Meta, New H3C, Qualcomm, Samsung, Tencent, Verizon, vivo, Xiaomi
Discussion: 
handled in discussion [98e-07-R18-XR];
Apple: KT Corp., Microsoft and Spark New Zealand are supporting this Tdoc RP-223208
handled in Mon GTW
Proposed Way Forward: For 3GPP Rel-18 XR Work Item, include the following objective
Specify mechanism to support new device type (XR) that is only mandated to support 2Rx antenna ports in the NR bands in which 4Rx antenna ports is mandated in legacy [RAN4, RAN2]
Qualcomm: we support this, topic is controversial, decision should come from TSG RAN avoiding to spend more time in WGs
Huawei: overall scope of the WI needs to be discussed before going in details, no all form factors have limitations; at first we should define which devices have problems with 4Rx
CMCC: 2RX with 100MHz on smart phone will reduce network performance, defining a new redcap device may be considered
Vodafone: we do not support 2Rx without further explanation, glasses have enough space for 4Rx so it is not about form factor
China Unicom: same view as Vodafone
Telecom Italia: strong concern about the proposal and would not like to see redcap used for this
DT: similar view as other operators and start of an XR WI shall be shifted
Orange: XR needs high capacity and going for 2RX is contradicting so too early to agree on anything there
AT&T: we are fine to extend the SI by 1 quarter but scope shall not increase; form factors and use cases need to be clarified before abandoning 4Rx can be discussed
Verizon: we can discuss the form factor; we were accomodating 1RX redcap so we are open for discussions
T-Mobile: no industrial design criteria is given; difference between XR and redcap is that redcap is not supposed to be data heavy; reducing perf. criteria for XR is not appropriate without more detailed explanations/discussions
Decision: 		The document was noted.



[bookmark: _Toc129251552][bookmark: _Toc129255734][bookmark: _Toc129259001][bookmark: _Toc129339161][bookmark: _Toc129420435]Observation 1:	Operators voiced concerns with the coverage of a 2Rx XR device potentially impacting network performance.

[bookmark: _Toc129255735][bookmark: _Toc129259002][bookmark: _Toc129339162][bookmark: _Toc129420436]Observation 2:	In field operation, it is the radiated performance of devices that impacts network RF planning and performance.

Given Observations 1 and 2, the 2Rx XR discussion provides a clear motivation for 3GPP to define radiated requirements for XR devices and to study whether it is feasible to unify the OTA requirements for all XR devices, regardless of whether such devices support 2Rx or 4Rx.

[bookmark: _Toc129251554][bookmark: _Toc129255737][bookmark: _Toc129259004][bookmark: _Toc129339164][bookmark: _Toc129420438]Proposal 1:	To resolve operator concerns with the coverage of 2Rx XR devices, 3GPP should introduce OTA requirements for XR devices and study whether it is feasible to unify the OTA requirements for all XR devices, regardless of whether such devices support 2Rx or 4Rx.

With industry-wide recognition of the importance of OTA requirements in terms of conformance of devices to common radiated limits, device certification, and network planning, it is useful to review the status of the concluded Rel-17 OTA requirements, the scope of Rel-18 work (based on our proposal in [9]), and to project the potential scope of Rel-19 enhancements.  Table 1 below captures this in a color-coded format:  completed Rel-17 test methods and requirements in green, proposed rescoping of Rel-18 work in orange, and proposed scope of Rel-19 work in red.  This table is provided for information just to visualize how the XR related objectives fit into the potential OTA work scope overall. 

Table 1: Status of TRP/TRS objectives by release
	Aspect  / Feature
	TRS
	1Tx TRP PC3
	1Tx TRP PC2
	2Tx Rad Power

	
	Browse
	Talk
	RedCap
	XR
	Browse
	Talk
	RedCap
	XR
	Browse
	Talk
	Browse
	Talk

	Test method and prelim MU
	R17
	R17
	R18
	R19
	R17
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The potential OTA work can be classified into three categories:  XR related aspects (test method and requirements), more bands for handheld TRP/TRS (no test methodology impact), and the first set of bands for RedCap devices.

[bookmark: _Toc13820865][bookmark: _Toc13820963][bookmark: _Toc13823287][bookmark: _Toc13823509][bookmark: _Toc13823765][bookmark: _Toc104497258][bookmark: _Toc104497392][bookmark: _Toc104544780][bookmark: _Toc104553124][bookmark: _Toc129206171][bookmark: _Toc129207153][bookmark: _Toc129250237][bookmark: _Toc129251553][bookmark: _Toc129255736][bookmark: _Toc129259003][bookmark: _Toc129339163][bookmark: _Toc129420437]Observation 3:	The general direction for Rel-19 TRP/TRS work should be to define test method and requirements for XR devices, improve band coverage for handheld TRP/TRS, and introduce the first set of TRP/TRS requirements for RedCap devices.

Considerations of the Rel-18 work item progress and band prioritization need to be taken as RAN Plenary considers the scope of further OTA work during the Rel-19 package discussions.
Conclusions
In this contribution we have proposed an approach to resolve operator concerns associated with the 2Rx relaxation for the new XR device type via OTA requirements and described how this work can fit into the overall OTA scope of work in RAN4 in Rel-19.  The following observations and proposals have been made:

Observation 1:	Operators voiced concerns with the coverage of a 2Rx XR device potentially impacting network performance.
Observation 2:	In field operation, it is the radiated performance of devices that impacts network RF planning and performance.
Observation 3:	The general direction for Rel-19 TRP/TRS work should be to define test method and requirements for XR devices, improve band coverage for handheld TRP/TRS, and introduce the first set of TRP/TRS requirements for RedCap devices.

Proposal 1:	To resolve operator concerns with the coverage of 2Rx XR devices, 3GPP should introduce OTA requirements for XR devices and study whether it is feasible to unify the OTA requirements for all XR devices, regardless of whether such devices support 2Rx or 4Rx.
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