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1	Introduction 
At RAN4 meeting#106bis, a WF on general aspects was agreed [1]. In this contribution, we continue to discuss the following issues:
· Beam management related
· Whether and how to allow UE power saving by only activating one panel at a time
· Definition of “simultaneous reception”
2	Discussion
2.1 Beam management related
In the WF [1], it is stated:

Issue 1-2-3: Beam management related
· Proposals
· Option 1: (Nokia, ZTE)
· •	RAN4 to define requirements assuming Independent Beam Management framework as baseline across multiple Rx chains on the same carrier following agreements from RF on AoA limitation.
· Option 2: (Huawei, LGE, Intel, vivo, Apple, Samsung, Ericsson, MTK, OPPO)
· Not to strive for agreement on the issue, but focus on detailed requirements.

For multi-RX capable UEs to simultaneously receive signals from two AoAs, the UEs should be able to form different RX beams pointing to different directions. This is the common understanding. 

Meanwhile, IBM is a term used in the CA context, whose definition is shown below (copied from 38.101-2):

“IBM(Independent Beam Management): A UE that supports inter-band CA with IBM selects its DL and UL beam(s) for all CCs in each configured band based on DL reference signals measurements made in that band.”

While there is some similarity between IBM CA and UE being able to form two separate RX beams, they are not exactly the same in terms of whether both DL and UL are covered and how DL reference signal is transmitted in each CA constituent band. 

Later on when RAN4 discusses CA/DC, we need to look at how the IBM UE capability is combined with multi-Rx capability. For instance, if two simultaneous Rx beams are assumed per-UE, the UE may need to decide how to use the two RX beams, using them for same carrier or for two CCs from different bands in inter-band CA. For example, the UE may use simultaneous Rx beams reception for the CCs on one specific FR2 band to maximize the capacity/throughput if this band has more active serving CCs than the other band, or UE may prioritize the use of simultaneous Rx beams reception for a specific CC (e.g., PCC or PSCC). All these open issues may need further discussion in the future to make this functionality also work in CA scenario.

Proposal 1: UE IBM capability can be considered together with the multi-RX UE capability when DC/CA is discussed.

2.2 Whether and how to define power saving related requirements
The following options are captured in [1]:

Issue 1-2-5: Indication of multi-Rx operation
< Way forward >:
· Proposals
· Option 1: (Nokia, Huawei, LGE, Intel, ZTE, vivo, Samsung, Apple)
· Introduce mechanism/condition for indication of multi-Rx operation, including on/off indication of multi-Rx operation.
· FFS on mechanism/condition for indication of multi-Rx operation
· Option 2: (MTK, OPPO)
· No new mechanism is needed for UE to fallback from multi-Rx to single Rx.

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. As for the specific mechanism, we believe PHY/MAC/RRC signaling can be discussed further.

Proposal 2: 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 by PHY/MAC/RRC signaling.

2.3 Definition of “simultaneous reception”
The definition of “simultaneous reception” was discussed, with the following options captured in [1]:

Issue 1-2-1: Definition of “simultaneous reception”
<Way forward >:
· Proposals
· Option 1: 
· Definition of simultaneous reception from a baseband receiver perspective should be covered in Demod discussions, and from antenna panel perspective it should be covered in RF discussions.
· Option 2: 
· Two signals are considered to be received simultaneously, if their instances are received in the same or overlapping OFDM symbols, which may occur in one, some, or all signal occasions during their measurement or evaluation period. 
· NOTE 1: Only that two measurements are performed in parallel does not directly imply that the RSs are received simultaneously, e.g., two parallel measurements can be based on two RSs whose occasions do not even overlap and which therefore are not received simultaneously.
· Minimum overlap of RS occasions: The minimum amount of overlap needed for multi-rx requirements to apply is TBD (e.g., full overlap, partial overlap, at least X% of overlapping RS occasions during the measurement period, etc.).
· Option 3: 
· No need to discuss definition of ‘simultaneous reception’. The condition can be discussed during CR phase

To understand what actions RAN4 needs to take, we can break down into three cases:
· Data/Data: This case has no impact on RRM and should be discussed in Demod session.
· Data/RS: This can be discussed under scheduling restriction. When discussing how to specify the scheduling restriction, we can discuss how to differentiate full overlap or partial overlap.
· RS/RS: This can be handled as measurement restriction. In this case, we can discuss where we can see the requirement improvement when the UE can measure the two RSs simultaneously. In our understanding, it may be necessary to specify the side condition of X% of overlapping RS occasions during the measurement period, as it could determine how much improvement there may be, i.e., how much measurement restriction can be relaxed.

Overall, we think “simultaneous reception” can be discussed in the three cases without having a high-level agreement.

Proposal 3: “Simultaneous reception” can be discussed in the three cases (Data/Data, Data/RS, RS/RS) with details FFS in Demod, scheduling restriction and measurement restriction, respectively.

3	Conclusions
In this contribution, we make the following proposals.

Proposal 1: UE IBM capability can be considered together with the multi-RX UE capability when DC/CA is discussed.

Proposal 2: 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 by PHY/MAC/RRC signaling.

Proposal 3: “Simultaneous reception” can be discussed in the three cases (Data/Data, Data/RS, RS/RS) with details FFS in Demod, scheduling restriction and measurement restriction, respectively.
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