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1. [bookmark: _heading=h.gjdgxs]Introduction
In RAN#103 meeting, the way forward on 2Rx for XR was approved [5], encompassing requirements related to REFSENS and OTA performance as well as the corresponding signaling support.

On the REFSENS performance, the RAN4 CR in RP-240848 that incorporates the following content was approved. 

	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
	 -1.0






On the OTA performance, RAN4 is tasked to undertake and complete necessary OTA work as per RAN4’s proposal in Release-19: 

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.


On the 2Rx XR UE signaling support, the RAN3 CRs and RAN2 CRs are approved:

RAN3 CRs:
· RP-240673: CR to TS 38.300 (RAN2 CR, but contents generated by RAN3)
· RP-240618: CR to TS 38.413

RAN2 CRs:
· CR pack in RP-240707: CRs to TS 38.300, 38.304, 38.331
· RP-240849: a revised CR to TS 38.306 
In the approved CR 38.101-1 addition of 2Rx XR exception for REFSENS, the definition of 2 Rx XR UE is captured as [6]: 

Two Rx antenna port XR UE: A non-(e)RedCap XR UE that is equipped with only two Rx antenna ports in frequency band(s) where 4 Rx antenna ports are required. The UE is intended to be worn on human head. When in use, is 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.


In this contribution, we discuss the support of 2Rx relaxation for alternative forms of XR wearable devices.
2. [bookmark: _heading=h.30j0zll]Discussion
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Figure 1: Example architecture of AR glasses based on device design type 3

In [1], four AR device categories were defined, namely, 
· Device type 1: Standalone physically-constrained AR glasses
· Device type 2: 5GUE-tethered physically-constrained AR glasses
· Device type 3: 5GUE-powered lightweight AR glasses
· Device type 4: 5GUE XR device
For 2Rx relaxation, besides standalone headwear XR devices, we explore alternative forms such as device types 2 and 3, which rely on tethered connections to 5G devices for both XR applications and cellular connectivity (as depicted in Fig. 1 [1]).
Common examples of tethering devices are smartphones and wristwear devices. For XR applications, wristwear devices serve as a superior tethering option for XR glasses compared to smartphones due to several key reasons. Firstly, wristwear devices are designed with integrated sensors and XR application capabilities, making them more suitable for seamless integration with XR glasses. This combination allows for the creation of more immersive and interactive XR experiences without the need for additional hardware. Secondly, similar to XR glasses, wristwear devices operate hands-free, providing users with more natural and intuitive control over their XR environments.
Despite these advantages, it is important to note that wristwear devices face form factor constraints due to their limited size. As such, these devices can typically accommodate only up to two Rx antennas (e.g., 5G-enabled smartwatches have restricted space for antenna placement). While RedCap may be able to support a subset of XR experiences with less challenging requirements, advanced XR experiences have more stringent requirements for high data rates, advanced sensor integration, and low latency connectivity to deliver seamless and immersive XR experiences.
Taking these aspects into consideration, the following observation can be made regarding the characteristics of XR wearable devices: 
Observation 1: Wristwear XR devices are characterized by:
· Serving as tethered 5G connectivity for XR glasses
· Possessing form factor limitations to equip 4 Rx antennas
· Offering a cohesive and immersive XR experience when paired with XR glasses due to their shared wearable nature and integrated XR functionality
To compensate for the constraints imposed by limited space and form factor requirements, XR wearable may incorporate more sophisticated antenna designs or innovative technologies in both headwear and wristwear 2Rx XR devices. 
· These advancements could potentially enhance antenna efficiency and effectiveness, allowing these XR devices to perform on par with smartphones with a pair of Rx out of four antennas. 
· Secondly, wristwear XR devices are typically designed with a focus on specific applications and user scenarios. This specialization allows for tailored antenna optimization, resulting in better performance within their intended use cases compared to multipurpose devices like smartphones. 
· Furthermore, wristwear devices are less likely to be surrounded by the kinds of obstacles that smartphones often face (e.g., being held in the hand, stored in pockets, or placed near other electronic devices). This reduced exposure to degradations that can contribute to better antenna performance despite having 2Rx.
Observation 2: Wristwear XR devices equipped with 2Rx have the potential to achieve similar antenna performance than smartphones due to advanced designs and specialized use-case focus.
For the wristwear XR devices, we propose supporting 2Rx relaxation and updating the definitions of 2Rx XR UEs as follows.
Proposal 1: Support 2Rx relaxation for wristwear XR devices and update the definition of 2Rx XR UE as follows:
Two Rx antenna port XR UE: A non-(e)RedCap XR UE that is equipped with only two Rx antenna ports in frequency band(s) where 4 Rx antenna ports are required. The UE is intended to be worn on either the human head or wrist, resulting in a constrained form factor with limited volume available for Rx chains. For headwear XR UEs, the intended design is to be supported by or behind the ears and a nose bridge; for wristwear XR UEs, the intended design is to be worn on the wrist using a band. Additionally, the wristwear XR UE is intended to be paired with a headwear XR device through a tethering link.
3. Conclusion
In this contribution, we discussed the support of 2Rx for XR wearables with the following observations and proposal: 

Observation 1: Wristwear XR devices are characterized by:
· Serving as tethered 5G connectivity for XR glasses
· Possessing form factor limitations to equip 4 Rx antennas
· Offering a cohesive and immersive XR experience when paired with XR glasses due to their shared wearable nature and integrated XR functionality
Observation 2: Wristwear XR devices equipped with 2Rx have the potential to achieve similar antenna performance than smartphones due to advanced designs and specialized use-case focus.
Proposal 1: Support 2Rx relaxation for wristwear XR devices and update the definition of 2Rx XR UE as follows:
Two Rx antenna port XR UE: A non-(e)RedCap XR UE that is equipped with only two Rx antenna ports in frequency band(s) where 4 Rx antenna ports are required. The UE is intended to be worn on either the human head or wrist, resulting in a constrained form factor with limited volume available for Rx chains. For headwear XR UEs, the intended design is to be supported by or behind the ears and a nose bridge; for wristwear XR UEs, the intended design is to be worn on the wrist using a band. Additionally, the wristwear XR UE is intended to be paired with a headwear XR device through a tethering link.
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