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1. Introduction

In last RAN4 meeting, the WF [1] on FR2 Redcap UE had approved to consider all three uses for Redcap UE and the related number of antenna panels:

[image: image1]
The minimum number of Rx branches and related requirements were discussed in last RAN4 meeting, but was left FFS since there was no consensus. This contribution will further discuss whether need reduce Rx branches in FR2 and how to reduce 2Rx branches to 1Rx branch.
2.  Discussion
Firstly, according to the objective to reduced minimum number of Rx branches in the WID[2]:
· For frequency bands where a legacy NR UE is required to be equipped with a minimum of 2 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.

· For frequency bands where a legacy NR UE (other than 2-Rx vehicular UE) is required to be equipped with a minimum of 4 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.

· A means shall be specified by which the gNB can know the number of Rx branches of the UE.

There is no information indicating reduced minimum number of Rx branches don’t apply to FR2. Therefore, the frequency bands in FR2 should be considered to support 1Rx branch and 2Rx branches separately, and RAN4 need define the corresponding Rx requirements based on 1Rx branch and 2Rx branches for these frequency bands in FR2 separately.

Secondly, according to the objective of Maximum number of DL MIMO layers in the WID:
· For a RedCap UE with 1 Rx branch, 1 DL MIMO layer is supported.

· For a RedCap UE with 2 Rx branches, 2 DL MIMO layers are supported.

It said a Redcap UE need support 2DL MIMO layers if the Redcap UE with 2Rx branches, it means the Radcap UE need have 2 baseband Rx branches if the Redcap UE has 2 RF Rx branches. 

Thirdly, the degradation of downlink performance is expected when reducing the number of Rx branches, which may affect the coverage. And the coverage recovery to compensate for potential coverage reduction due to the device complexity reduction had been studied including FR2 in the Rel-17 SI TR 38.875[3], and related conclusion has been excerpted below:
· For RedCap UE with 100 MHz BW and 1Rx in FR2 indoor scenario, although there is performance loss from reducing the number of Rx branches to 1, the MIL(s) of all the DL channels is better that that of the bottleneck channel for the reference NR UE, for which max TRP 12dBm is assumed, and coverage recovery for DL channels is thus not needed.
The conclusion showed the RedCap UE with 1Rx in FR2 don’t need coverage recovery for DL channels although there is performance loss reducing the number of Rx branches to 1.
Based on above analysis, reduced the number of Rx branches to 1 need also consider for FR2 Redcap UE and need reduce both from baseband architecture and RF architecture based on the objective of the WID, and there is no coverage recovery issue although there is performance loss from reducing the number of Rx branches to 1.
In additional, the reference sensitivity power level of a legacy NR UE in FR2 is specified with the assumption of measurements on two orthogonal polarizations.
Proposal 1: Reducing the minimum number of Rx branches to 1 in FR2 should be reduced from dual polarization to single polarization and both from baseband architecture and RF architecture. 
Proposal 2: Rx requirements for RedCap UEs should be specified based on RF architectures of 1 RX branch and 2 RX branches for each use case separately.
3. Conclusion

In this contribution, we discussed how to reduce 2Rx to 1Rx for FR2 Redcap UE, and proposed:

Proposal 1: Reducing the minimum number of Rx branches to 1 in FR2 should be reduced from dual polarization to single polarization and both from baseband architecture and RF architecture.
Proposal 2: Rx requirements for RedCap UEs should be specified based on RF architectures of 1 RX branch and 2 RX branches for each use case separately.
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Issue 4-2: Use case for FR2 RedCap UE (Multiple choice)


Agreement: 


Consider all three use cases in FR2 RedCap UE


Industry sensor


FFS whether FR2 PC5 as starting point


video surveillance


FFS whether use FR2 PC5 as starting point


wearables use case.


FFS whether to reuse FR2 PC3 or defining the new power class


Other use cases are not precluded


For the above use cases


Use n261, n257, n258 as example bands for discussion


Other bands will be introduced in the release independent way


Issue 4-4-1: UE architecture associated with the different use case RedCap FR2 UE 


Agreement: To define the RF requirements, assume one antenna panel for industry sensor and video surveillance as the starting point


If the difficulty to meet the requirement of use cases, two panels can be considered


Issue 4-4-2: UE architecture associated general views on RedCap FR2 UE 


From 1st round discussion, Most company are ok with option 1, 2 and 3. This would mean that basically the TX performance would be allowed to be changed compared with the current FR2 NR UE specification.


Tentative agreements:


FFS on Allowing the single polarization in FR2 RedCap UE


Issue 4-8: 1 RX branch REFSENS  


From GTW session, seems companies are not sure about the reducing RX branching meaning and how to map to the polarization. More discussion is needed for 2nd round.


Proposals: 


Option 1: specify 1 Rx branch for RedCap UEs in FR2. [Nokia, Ericsson, Huawei, xiaomi]


Option 2: REFSENS requirements for RedCap UEs are specified based on the RF architecture and other assumptions for the RedCap UE power classes.[Nokia]


Option 3: TBA


Recommended WF


TBA
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