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1
Introduction

As discussed in RAN#99 meeting, a way forward for 2Rx for XR devices was endorsed [1].

	Potential way forward on 2Rx for XR devices

· Step-1: Recognize that form factor limitations of a subset of XR devices can make it impossible for these devices to support 4 antenna ports

·       Exact characterization and form factor limitations of these devices are to be studied in RAN plenary. Contributions are invited to TSG-RAN#100 to address this. 

· Step-2: Contingent on the outcome of the Step-1:
Recognize the importance of identifying these devices in the network, and potential network impact (e.g. performance, coverage, capacity) and UE impact
·      Details of Step-2 will be further defined following the maturity of Step-1


In this paper, we further provide our views on 2Rx XR devices, including form factors limitation, how to avoid mis-use of the 2Rx relaxation by other devices, and how to enable the network to identify the 2Rx devices, etc.

2
Views on 2Rx XR devices
It was observed that it may be difficult for some wearable XR devices with form factor limitation to support 4 receiving antennas [2][3]. However, based on our evaluation in [4][5], supporting 2Rx XR devices would cause capacity performance loss due to antenna ports reduction. In our view, such antenna ports limitation does have negative impact on capacity performance. More efforts would be required by gNB proper implementation to guarantee the system performance and UEs’ experience. 

Other aspects, e.g., how to avoid mis-use of the 2Rx relaxation by other devices, and how to enable the network to identify the 2Rx devices, should also be carefully discussed. For instance, smartphones can provide XR services as well, and this device type should not be allowed to have 2Rx relaxation even 2Rx XR device is supported by specification. As a result, the 2Rx relaxation should be restricted only to XR devices which have strong physical limitations to avoid directly applying it to the devices such as smart phones. Moreover, in order to enable the network to identify the 2Rx devices, we think the capability of supporting 2Rx for XR services should be reported to network. In this case, solution for 2Rx relaxation for vehicular devices can be reused for network identifying 2Rx XR device, and the corresponding statement of restrictive use of 2Rx for XR device can be clarified. In this way, the middle/low end XR devices can be identified in the network, and corresponding performance optimization can be implemented by network to overcome the risk of potential performance loss due to 2Rx relaxation.
Proposal 1: The relaxation of the number of antenna ports should be restricted only to XR device with form factor limitation.
Proposal 2: If 2Rx XR device type is introduced, the corresponding capability of supporting 2Rx should be reported to network. 
Furthermore, the band requirements for this new type of devices should also be discussed. In current NR, the UE is mandated to support 4Rx ports for NR bands n7, n38, n41, n48, n77, n78 and n79. The 2Rx relaxation can be considered only for these existing NR bands which already have commercialized 4Rx UEs. 

Proposal 3: If 2Rx XR device type is introduced, it can be considered to be applied to the NR bands which have commercialized 4 Rx UEs, including e.g., n7, n38, n41, n77, n78 and n79.
If new frequency bands are going to be introduced in the future, a separate discussion is needed for applying the 2Rx relaxation instead of automatically applying 2Rx XR devices to new frequency bands.  We have to prevent the network being dominated by 2Rx devices at the beginning when a new band with 4Rx mandatory is commercialized.
Proposal 4: Whether the number of antenna ports can be relaxed for any new frequency band introduced in the future should be discussed separately.
3
Conclusion
In this contribution, we have the following proposals:

Proposal 1: The relaxation of the number of antenna ports should be restricted only to XR device with form factor limitation.

Proposal 2: If 2Rx XR device type is introduced, the corresponding capability of supporting 2Rx should be reported to network. 

Proposal 3: If 2Rx XR device type is introduced, it can be considered to be applied to the NR bands which have commercialized 4 Rx UEs, including e.g., n7, n38, n41, n77, n78 and n79.
Proposal 4: Whether the number of antenna ports can be relaxed for any new frequency bands introduced in the future should be discussed separately.
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