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1 [bookmark: _heading=h.1fob9te]Introduction
[bookmark: _heading=h.3znysh7]At RAN#102 the following way forward was agreed [1].
	1. [bookmark: _heading=h.gjdgxs]Task RAN2 and RAN3 to develop signaling support for ‘2Rx non-REDCAP XR devices’, send corresponding Release-18 draft CR(s) to RAN#103:
· A new dedicated UE capability indication per band and setting of corresponding existing UE capability(ies). [RAN2]
Note: no need is foreseen to add an indication to Msg1 or Msg3.
· Indication in SIB, to be used to re-direct to another frequency layer, or to bar the device altogether. [RAN2] 
· SPID indication from the Core Network to gNB. [RAN3]
· N2-NGAP indication for ‘2Rx non-REDCAP XR devices’ from gNB to Core Network to take action based on operator policy. [RAN3]  
2. 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.
3. TSG-RAN#103 in March: 
1) Consider approving the draft CRs from RAN2, RAN3 and RAN4 for Release-18
2) Consider approving Release-19 work to be conducted on detailed OTA work for ‘2Rx non-REDCAP XR devices’.
3) Points 1) and 2) represent a package, each one is dependent on the other moving forward.  


In the following, we discuss RAN2, RAN3, and RAN4 tasks at the February RAN WG meetings. 
2 RAN2 Tasks
In the way forward [1], RAN2 was tasked to develop signaling to support 2Rx XR devices. At RAN2#125, two sets of CRs are endorsed. The main difference of the two is whether the cell allows 2Rx UEs in bands where 4Rx is mandated, when barring signaling is absent in SIB.
Whether to allow access by default is one of the aspects that operators hold different views. As discussed in [8], we prefer to disallow access when the barring signal is absent. However, this is a signaling design enhancement that can be further considered and revisited at a later time. 
Proposal 1: Consider approving the set of RAN2 draft CRs in [2]. 
3 RAN3 Tasks
RAN3 was tasked to develop signaling for SPID indication from the Core Network to gNB, and N2-NGAP indication from gNB to Core Network to act based on operator policy. In RAN3 #123, a new Reference SPID value for 2Rx XR UE was introduced [4]. A new NGAP indication to Core Network was also introduced [5]. Both CRs are endorsed at RAN3#123. 
4 RAN4 Tasks 
At RAN4#110, agreements are made in [6] and CR is endorsed in [7]. 
	Agreement: 
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.
Agreement: 
XR		eXtended Reality
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. 



On OTA performance considerations, it was agreed to specify OTA TRS requirements for 2Rx XR devices-based o 4Rx XR devices measurement campaign, while considering possible performance degradation of 2Rx. 
On the REFSENS requirement, UE vendors and operators share different views. After several online and offline discussions, two options were considered and will be further discussed in the RAN plenary. In the first option, some UE vendors considered 0.5 dB tightening compared to 2Rx handheld devices is feasible. In the second option, some operators considered 2Rx XR UE meet the 4Rx handheld UE REFSENS requirements.
As discussed in [8], The reference sensitivity (REFSENS) RF requirements are decided by: 
REFSENS = kTB + SNR +10log10(LCRB/NRB) +( NF+ IM) – Diversity gain		 
· kTB: Thermal noise level is [-174dBm(kT) + 10*log10(RX BW)]dBm.
· NF: Noise figure. Assumed NF is 9dB < 3GHz, NF is 10dB>= 3GHz (e.g B42, n77, n78, n79…) at licensed bands at FR1.
· IM (Implementation Margins): 2.5 dB is assumed.
· Target SNR: -0.5 dB
· Diversity gain: 3dB
[bookmark: _heading=h.4d34og8]The REFSENS requirements are primarily determined by two variable factors: implementation margins (IM) and noise figure (NF). The formula does not allow for much tightening. However, it may be possible to assume a smaller implementation margin.
At RAN4#110, the “Option 3”, as first proposed in [12] was discussed in offline discussions as one of the candidate options for REFSENS tightening. 
[bookmark: _heading=h.2et92p0]Table 1: Two antenna port reference sensitivity allowance ΔRXR,2R
	Operating band
	ΔRXR,2R (dB)

	n7, n38, n41
	-1.5

	n48, n77, n78, n79, n104
	-1.0


In [13], it was shown that showed that of the devices studied, every Rx port passed the 2Rx REFSENS with a single Rx port, and every device had at least two ports that had more than 2 dB margin for meeting the 2Rx REFSENS with a single Rx. Although the data samples in [13] are limited and they are based on existing handheld UEs, this shows some level of REFSENS tightening could be possible for 2Rx UEs. 
Based on the considerations mentioned above, it appears that some level of margin is feasible for tightening REFSENS. As a starting point for discussion in the RAN plenary, we propose a 0.5 dB tightening of REFSENS, with the possibility of further tightening if necessary.
Proposal 2: Consider 0.5 dB REFSENS tightening as a starting point in RAN plenary discussion, with the possibility of further tightening if necessary.
5 Conclusion 
[bookmark: _heading=h.tyjcwt]We discussed RAN2, RAN3, and RAN3 tasks to support 2Rx for XR devices. 
Proposal 1: Consider approving the set of RAN2 draft CRs [2]. 
Proposal 2: Consider 0.5 dB REFSENS tightening as a starting point in RAN plenary discussion. 
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