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1. Introduction
RAN#102 tasked RAN2 and RAN3 to develop signaling support for ‘2Rx XR devices’.In RAN2#125[1], the corresponding signalling design, including indication in SIB indicating whether 2Rx XR UE is barred or not, new UE NR capability indication for the 2Rx XR UE, etc., was discussed and corresponding Rel-18 draft CR(s) will be sent to RAN#103: However, there is still a controversial point on whether to forbid the 2RX UEs by default or allow the 2RX UE by default in legacy network without consensus achieved in RAN2#125. Therefore, two sets of CRs will be submitted to plenary for final decision.
Following RAN#102 task, RAN4 discussed the definition of 2Rx non-RedCap XR devices, tightened 2Rx REFSENS requirements and OTA aspects. In RAN4 endorsed CR, REFSENS requirements are still TBD. 
In this contribution, we discuss the impact of 2Rx XR UE on legacy networks and REFSENS requirements.

2. Discussion
2.1 Impact of 2Rx XR UE on legacy Network
As defined in on 38300 CR (R2-2401963), 
	Network indicates whether access to a cell by 2Rx non-RedCap XR UEs is barred via system information. For the cells which operate in bands where 4Rx is mandated, absence of this in SIB indicates that the cell allows 2Rx non-RedCap XR UEs. In addition, an IFRI specific for 2Rx non-RedCap XR UEs can be provided in SIB. Information on which neighbor frequencies 2Rx non-RedCap XR UEs are allowed to access also can be provided in system information.


Yet in the another 38300 CR(R2-2401510),
	A UE capability indicates that the UE is a 2Rx XR UE. A 2Rx XR UEs is not required to identify itself in Msg1 or Msg3 during RACH procedure.
Network indicates whether access to a cell by 2Rx XR UEs is allowed via system information. Absence of this indication in system information indicates that the cell does not support 2Rx XR UEs. In addition, an IFRI specific for 2Rx XR UEs can be provided in system information. Information on which neighbor frequencies 2Rx XR UEs are allowed to access the network can be provided in system information.
NOTE:	It is up to the E-UTRA network, if possible, to avoid handover attempts of a 2Rx XR UE to a target NR cell not supporting 2Rx XR UEs as specified in TS 36.300 [2]. It is up to UE implementation, if possible, to recover from handover attempts to a target NR cell not supporting 2Rx XR UEs.



As mentioned abve, in both CRs, a certain IE in SIB will be introduced to indicates whether UE is allowed to access the cell. But there are controversies whether the absent of this IE in system information indicates  the permission for 2Rx XR UE access to the cell or not.
From our perspective, the performance impacts from 2Rx operation on network should be firstly taken into account on how to perform initial access control, especially for the legacy network without network upgrade. 
In general, the introduction of 2Rx XR devices is expected to have an negative impact to network capacity and performance. Hence, the operator requires to have means to restrict such devices in the network. However, if the access of 2RX XR UE to legacy network is limited by setting the access of 2Rx XR devices to legacy network being forbidden as default behaviour, we have concerns on the potential work or issues introduced. 

As discussed in RAN3, there still a FFS left as follows:
	Continue discussion on XnAP/F1AP enhancements for Served Cell Info and F1 Paging to include 2 Rx indication.


This means the RAN3 aims to address the issue of the 2 RX XR UE’s mobility in a heterogeneous network where the deployed gNBs with asymmetrical capability of supporting 2RX XR UE, possibly through XnAP/F1AP to negotiate the capability. However, for legacy gNB, the issue can not be addressed by XnAP/F1AP signalling enhancement without network upgrade. Alternatively, the additional work burden for OAM configuration is demanded.
Given the concerns stated from performance impacts from 2Rx XR UE operation when the 2RX UE is allowed by default or the additional potential issues or work burden when the 2RX UE is forbidden by default, the following consideration is listed as follows:
If high performance 2Rx XR UE devices which performance is close to that of 4Rx XR UE are barred from accessing legacy NR networks, it could restrict the development of XR devices and the services offered by operators. This outcome contradicts the original intent of introducing the 2Rx XR UE relaxation. Moreover, it may result in potential issues and/or additional work burden as explained above.
Conversely, if the performance of 2Rx XR UE devices is comparatively low, allowing such devices to access legacy NR networks may actually lead to a decrease in wireless resource utilization and impact on network capacity.
Considering that RAN4 has not yet finalized the performance requirements and metrics for 2Rx XR UE, if it is ultimately determined that the performance metrics for 2Rx XR UE are close to those of 4Rx UE, then we believe that allowing 2Rx XR UE devices to access legacy networks by default is feasible. However, if there is a significant difference in performance metrics between 2Rx XR UE and 4Rx UE, for the sake of ensuring network capabilities, we believe that the 2Rx Relaxation should not be applicable to legacy networks.
Proposal 1: For legacy network, whether to forbid the 2RX UEs by default or allow the 2RX UE by default in legacy network depends on whether requirements for 2Rx XR UE is comparable to 4Rx UE or not.
2.2  2Rx XR RF requirements
In RAN4#110 meeting, RAN4 discussed RF requirements for XR 2Rx UE, the agreements are:
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 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.
In the endorsed RAN4 CR R4-2403890, the reference sensitivity requirements are still TBD. Following RAN guidance, RAN4 should consider the tightening for 2Rx XR UE sensitivity requirements. There are several tightening values proposed in last RAN4 meeting:
· Alt 1: 0.5dB tightening: it was proposed by one company as achievable tightening value during RAN4 discussion.
· Alt 2: 1dB~1.5dB tightening: it is proposed in R4-2402421 as achievable tightening value and co-sourced by 10 companies.
· Alt 3: 2.2dB~2.7dB tightening (same as 4Rx REFSENS): in R4-2403676 measured REFSENS for commercial devices are provided, and it shows that 4Rx REFSENS requirements are achievable even with single Rx. 
For OTA performance, since specify OTA requirements rely on measurement campaign of commercial devices, companies all understand that it is not possible to specify requirements in Rel-18. After RAN4 discussion, only some principle to specify OTA requirements was agreed as above, and it actually cannot guarantee the device performance in real field. Hence, it is quite important to have proper conductive requirements, i.e. REFSENS defined in Rel-18. Among above tightening values, we prefer alt 3 (2Rx UE meets 4Rx conducted REFSENS). ‘
Proposal 2: 2Rx XR UE should meet the 4Rx handheld UE conducted REFSENS.

3. Conclusion
For 2Rx XR UE relaxation,
Proposal 1: For legacy network, whether to forbid the 2RX UEs by default or allow the 2RX UE by default in legacy network depends on whether requirements for 2Rx XR UE is comparable to 4Rx UE or not.
Proposal 2: 2Rx XR UE should meet the 4Rx handheld UE conducted REFSENS.
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