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1	Introduction 
At RAN4 meeting#104bis, a WF on general aspects was agreed [1]. Also, many topics listed in [2] were discussed without conclusions yet. In this contribution, we continue to discuss the following issues:
· Scope and scenarios
· Group-based beam reporting
· Other aspects including whether and how to allow UE power saving by only activating one panel at a time
2	Discussion
2.1 Scope and scenarios
Scope of the WI
There was some discussion at RAN#98 and the WID was revised [3] based on the RAN agreement:
· The objective of “L3 measurement delay …” was removed
· Two notes were added
· The work on L3 measurement related aspects for scheduling/measurement restriction requirements is not precluded.
· Further check in RAN #100 whether to include other L3 measurement related aspects and objectives subject to RAN4 progress.

With the above RAN decision, it is clear that the WI scope is not limited to UE support of 4-layer DL MIMO only. In other words, RRM enhancements not directly related to support of 4-layer DL MIMO such as L1 measurement delay reduction can be discussed for UEs capable of multi-RX reception.

 Proposal 1: RRM enhancements not directly related to support of 4-layer DL MIMO can be discussed for UEs capable of multi-RX reception.

Single (component) carrier for defining RRM requirements
When the WI scope was discussed before its approval, the general understanding was to focus on the single-carrier mode. This is because this feature requires UE implementation of two panels and activation of two panels, a significant enhancement to legacy UE’s implementation and operation. Therefore, it is better to focus on single-carrier mode to manage workload and impact on UE.

At the same time, we understand that FR2 SA single-carrier mode may not be the major use case and it is common that some DC/CA mode is configured. To manage the RAN4 workload, with the expectation that multi-RX related RRM work may well continue in R19, we propose:

Proposal 2: RAN4 should focus on single-carrier mode at this stage. When all the requirements are completed, RAN4 can discuss DC/CA cases. 

Spatial MIMO (either spatial diversity or spatial multiplexing) by using one panel
It is useful to refer to the agreement reached in the RF session [4], copied below:

On ’antenna module’ and “panel” 
Agreement: 
· The terms ‘antenna module’ and “panel” are not referenced in the final UE RF requirement and test configuration
· The scenario where a single antenna module is used to receive two AoAs simultaneously should not be excluded. If an antenna module can be used to receive two AoAs simultaneously, it is considered to consist of at least two panels, where the understanding of “panel” is based on Proposal 1 of 1.2.11
· On “panel”, 
·  ‘Panel’ is defined as a group of antenna element that controls beam independently and has the following attributes 
· Within a panel, one beam can be selected and used for DL reception.
· Across different panels, multiple beams (each selected per panel) may be used for DL reception.
· ‘Beam’ is assumed to mean spatial filter associated with reception.
· Confirm that a physical panel with dual polarization is assumed as two “panels”. 
· [Assuming four antenna panels per UE as the reference architecture for deriving the spherical coverage requirement of the spherical coverage requirement for the multi-Rx chain DL reception. The four panels are separated into two pairs, and each pair is composed of two antenna panels with orthogonal polarizations that are co-located. 
Antenna panels used to receive two AoAs simultaneously is up to UE implementation ]

With this agreement, UE is allowed to use one antenna module to receive two AoAs simultaneously and in this case, the antenna module is considered to consist of at least two panels. In the field, how the UE will support spatial MIMO is up to network configuration and UE implementation, as long as the UE can meet all the relevant requirements.

Proposal 3: RRM discussion on how a UE supports spatial MIMO can refer to RF agreement on “antenna module” and “panel”. 

Simultaneous L3 measurements and L1 measurements
Given the RAN decision cited above, it is not clear if simultaneous L3 and L1 measurements should remain in the scope of R18. Note this also impact the discussion on sharing factor reduction. There seems to be some benefit if L3 and L1 measurements can be performed simultaneously, e.g., Klayer1_measurement or sharing factor can be revisited. On the other hand, we agree that RAN4 should further explore the impact on UE due to the support of simultaneous L3 and L1 measurements.

Proposal 4: It is proposed to clarify if simultaneous L3 and L1 measurements is in scope after the RAN#98 decision.

2.2 Group-based beam reporting
In the WF [1], it is stated:

Issue 1-1-7: Assumption on supporting 4-layer MIMO with simultaneous DL reception with two different QCL TypeD RSs
· group based reporting is one of the means to enable simultaneous reception
· companies proposing to enable simultaneous reception should bring more analysis on how this can be done

In our understanding, although UE is allowed to measure RSs with different QCL typed at different times based on network configuration of two periodic/semi-persistent CSI-RS resource sets, there is no other way than the group-based beam reporting for the UE to report to the network what beam pair(s) the UE can receive simultaneously. So group-based beam reporting seems to be the only way. To seek certainty on this, it is proposed to send an LS to RAN1 to confirm it. 

Proposal 5: It is proposed that RAN4 confirm if group-based reporting is one of the means or the only means to enable simultaneous reception by sending an LS to RAN1.

2.3 Whether and how to define power saving related requirements
The following options are captured in [2]:

Issue 2-2-5: Whether and how to define power saving related requirements
· Proposals
· Option 1 (Apple): 
· RAN4 considers allowing a UE capable of multi-RX reception to inform the network that it does not support two-AoA reception, so the network knows the UE does not turn on or off this capability arbitrarily. FFS how this is achieved.
· Option 2 (Ericsson): 
· No power saving requirements specific for multi-rx operation are considered in the WI. However, overheating related enhancements is considered.
· Extend OverheatingAssistance mechanism to also cover multi-RX chain operation and further discuss the details for multi-RX chain ON/OFF mechanism based on OverheatingAssistance.
· Option 3 (LGE): 
· RAN4 to discuss UE power saving behavior when specifying RRM requirements and how to inform to network.
· The UE power saving behavior is that the UE capable of multi-Rx reception turns on (multi-Rx chain) or off (single Rx chain) the mutlti-Rx chain arbitrarily.
· Option 4 (vivo, Samsung): 
· No power saving specific requirements are considered in the WI. 
· Option 5 (OPPO): 
· Power saving can be one sub-aspect to be considered when specifying RRM requirements, but no specific requirements will be considered in this WI.
· Option 6 (NTT DOCOMO): 
· Based on the observations, there are no power saving related descriptions, thus it should be basically out of scope of this WI. If some limitations arise and they are barrier for other enhancements, it should be studied and resolved.
· Option 7 (Huawei): 
· For UE capable of multi-Rx receptions from different directions, whether UE to turn on multiple Rx chain can be investigated from the following aspects:
· Whether UE is configured with group-based L1-RSRP measurements.
· Whether UE is activated with dual TCI.
· Option 8 (Samsung): 
· For RRM requirements specified for UE supporting simultaneous DL reception from different directions, no need to define additional requirements for power saving.
· Option 9 (Nokia): 
· [bookmark: _Toc118729487]A UE capable of multi-Rx reception should be able to perform RRM enhancements when UE is actively using multi-Rx reception. 
· [bookmark: _Toc118729488]RAN4 to study if use of single Rx chain or multiple Rx chain can be adapted over time.. 
· [bookmark: _Toc118393439]RAN4 should enhance multi-Rx reception when using 2 Rx chains for reduced impact from measurements. 
· A UE capable of multi-Rx reception and the network should be aware of when the UE is using 2 Rx chains for reducing measurement times or reducing scheduling restrictions or when it is using a single Rx chain. 
· Recommended WF
· Needs further discussion.

It is important to clarify that we are not proposing to specify any power-saving requirements in 38.133. As stated before, ff there is any power saving techniques adopted at the UE, it should be implementation-specific and transparent to specification.

Instead, because UE operating in FR2 consumes significant power because of large channel bandwidth, high frequency band, and the use of antenna panel, etc., it is necessary to consider allowing a UE capable of multi-RX reception to inform the network that it does not hope to support two AoA reception for power saving purpose, so the network knows the UE does not turn on or off this capability arbitrarily.

To have a focused discussion, we propose that RAN4 agrees to allow the UE to inform the network of its support or lack of support. Then, we can discuss the possible mechanisms (e.g., option 2) and applicable scenarios (e.g., option 7).

Proposal 6: RAN4 agrees to allow a UE capable of multi-RX reception to inform the network that it does not support two-AoA reception, so the network knows the UE does not turn on or off this capability arbitrarily. FFS how this is achieved.

3	Conclusions
In this contribution, we make the following proposals.
Proposal 1: RRM enhancements not directly related to support of 4-layer DL MIMO can be discussed for UEs capable of multi-RX reception.
Proposal 2: RAN4 should focus on single-carrier mode at this stage. When all the requirements are completed, RAN4 can discuss DC/CA cases. 
Proposal 3: RRM discussion on how a UE supports spatial MIMO can refer to RF agreement on “antenna module” and “panel”. 
Proposal 4: It is proposed to clarify if simultaneous L3 and L1 measurements is in scope after the RAN#98 decision.
Proposal 5: It is proposed that RAN4 confirm if group-based reporting is one of the means or the only means to enable simultaneous reception by sending an LS to RAN1.
Proposal 6: RAN4 agrees to allow a UE capable of multi-RX reception to inform the network that it does not support two-AoA reception, so the network knows the UE does not turn on or off this capability arbitrarily. FFS how this is achieved.
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