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1. [bookmark: _Hlk165536960]Introduction
Analysis and considerations on the number of MIMO layers for 6Rx are provided in this contribution.
2. WID description and WF in RAN4#110bis
WID [1] includes the following content for 6Rx:
6Rx for handheld and FWA UE
· Specify the core requirements to enable 6Rx for higher frequency bands (>2.5GHz) targeting at support of handheld UE for NR FR1 single carrier scenario
· Example bands: n41, n77/n78, n79, n104
· Support 4 MIMO layers at least, and study the gain and feasibility and if feasible, support 6 MIMO layers
· Specify the Rx requirements including reference sensitivity requirements for support 6Rx
· Note: the specified requirements can be applicable to both handheld UE and FWA devices
· Specify the requirements to support SRS antenna switching including t1r6, t2r6, t3r6, t4r6 depending on UE capability
· Study the issue of insertion loss imbalance across SRS ports, and if justified, specify the corresponding solution.
General for all the areas
· Specify release independence requirements for the core part in TS 38.307/36.307, if needed and feasible.

WF [2] agreed in RAN4#110bis says the following for number of MIMO layers:
Sub-topic 3-1:	MIMO layers to be discussed in RF or Demod session?
Agreement: Number of MIMO layers will be discussed in the RF session with involvement of Demod experts.
Sub-topic 3-2:	MIMO layer support
Way forward: Further discuss number of MIMO layers support for FWA devices and handhelds considering the following aspects:
-	antenna correlation analysis based on form factor constraints
-	performance simulation in comparison with 4 MIMO layer considering possible implementation constraints

3. Discussion
As per the WID description [1], RAN4 will specify REFSENS for 6Rx. Along with that, RAN4 will support at least 4 MIMO layers, and if feasible also 6 MIMO layers is supported.  
We conducted simulations at 3.5GHz comparing 4L/4Rx, 4L/6Rx, and 6L/6Rx performance in handheld device. The antenna correlations were typical for smartphone. The antenna correlation factors included antenna coupling effects, so the results are accounting various antenna aspects of smartphone into account.
Network Layout:
· 20sq-km area
· Urban cluster
· 48 sites || 2.4 sites per sq-km || 800m Inter-site distance
· 26dB building penetration loss for Indoor users
Total subscribers:
· 1440 active UE’s in 20-sqkm area
· 72 active UE’s per sq-km
· Average 10 active UE’s per cell
· Full buffer DL application 
Cell definitions:
· Far-Cell is 5th percentile Path Loss
· Mid-Cell is 50th percentile Path Loss
· Near-Cell 95th percentile Path Loss
[bookmark: _Hlk166261836]
[image: ]
Figure 1 Average UE DL Throughput gain
Based on the simulations, the following is observed:
· Indoor Far-Cell UE’s don’t benefit of 6Rx, the PL is very high so UE’s cannot acquire 3.5GHz TDD cell
· 6Rx/4L gives significant gains for Far-Cell Outdoor UE’s and for Mid-Cell UE’s, and moderate gains for Near-Cell UE’s
· 6Rx/6L gives notable gains for Mid-Cell UE’s compared to 6Rx/4L, and significant gains for Near Cell UE’s so overall significant 6Rx/6L gains are observed for all UE’s except Indoor Far-Cell

Looking at these numbers, and the fact that these are achieved using realistic antennas in smartphone form factor we conclude the following. 
Observation 1: 6L is feasible in smartphone form-factor and provides good gains compared with 4L
Proposal 1: Specify requirements to support 6 MIMO layers for handheld and FWA devices
[bookmark: _Hlk166234037]
4. Conclusion
Analysis on number of MIMO layers for 6Rx was provided with the following observation and proposal.
Observation 1: 6L is feasible in smartphone form-factor and provides good gains compared with 4L
Proposal 1: Specify requirements to support 6 MIMO layers for handheld and FWA devices
5. Reference
[1] RP-240828, “New WID: UE RF enhancements for NR FR1/FR2 and EN-DC, Phase 4”, Huawei
[2] R4-2406585, “WF on requirements for 6Rx”, AT&T
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