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1	Introduction 
At RAN4 meeting#109, the following two issues on L1-RSRP measurements as captured in the WF [1] remained open:
· General aspects
· Measurement period requirements
In this contribution, we continue to share our views on those issues. 
2	Discussion

General aspects

The following is captured in the WF [1]:

Issue 1-1-1: General proposals:
· Proposals 
· Option 1: Fast beam sweeping is always enabled if UE supports the UE capability.
· Option 2: Fast beam sweeping is always enabled if UE supports the UE capability and when UE indicates preference of multi-Rx operation

We believe when a UE supports the fast beam sweeping capability and indicates preference of multi-RX operation, it is safe to assume that fast beam sweeping is enabled. However, there is another case where that fast beam sweeping is enabled if the UE supports this capability and does not explicitly indicate preference of multi-RX operation. 

To show the case, it is useful to understand the signalling exchange between the UE and the network, and the normal network and UE behavior. In our understanding, it involves the following steps:
1. UE reports its capabilities such as 16-2c (simultaneousReceptionDiffTypeD-r16) and/or 23-5-1(mTRP-GroupBasedL1-RSRP-r17), together with fast beam sweeping, to network.
2. The network configures group-based beam reporting or GBBR (groupBasedBeamReporting-r17) to the UE, and the UE starts L1 GBBR measurement and reporting.
After Steps 1 &2, both the network and the UE understand the UE is in multi-RX operation.
3. The network may or may not configure dual TCI states for the UE for simultaneous DL PDSCH reception, depending on GBBR outcome. 
4. If the network configures the UE with dual TCI states, i.e., simultaneous DL PDSCH reception, it can be assumed that the UE is in multi-RX operation.
5. While the UE is multi-RX operation, at some point the UE experiences overheating or wants to save power, and thus uses UAI to inform the network that it does not prefer multi-RX operation due to power saving or overheating and fall back to single-RX operation. After receiving the UAI, the network turns off GBBR and configures single TCI for the UE.
6. While in single-RX operation, if the power saving or overheating issues go away, the UE may use UAI to inform the network that it wants to resume multi-RX operation. After receiving the UAI, the network turns on GBBR and subsequently configures dual TCI for the UE if there is suitable beam pair reported from GBBR.

In our understanding, in Steps 2, 3, 4 and 6, it can be assumed that fast beam sweeping is enabled. However, in Steps 2, 3, 4, the UE does not need to indicate its preference of multi-RX operation to the network, but the network can assume that fast beam sweeping is enabled at the UE. This is because by default, after UE reports multi-RX dependent capabililites like 16-2c (simultaneousReceptionDiffTypeD-r16), 23-5-1(mTRP-GroupBasedL1-RSRP-r17), fast beam sweeping, the UE activates both panels and should be able to support fast beam sweeping for non-GBBR measurements, unless the UE indicates its preference of single-RX operation. 

Observation 1: Fast beam sweeping is assumed to be enabled in the following two cases:
· If UE supports the fast beam sweeping UE capability and UE has most recently indicated it prefers multi-Rx operation while in RRC_CONNECTED mode.
· If UE supports the fast beam sweeping UE capability and UE has not indicated it prefers single-RX operation while in RRC_CONNECTED mode.

We propose to define UE in multi-RX operation clearly in the specification for the following reasons:
· First, as discussed at the last meeting and reflected in [2], the UE fast beam sweeping capability can be defined as “Supports beam sweeping factor reduction for SSB-based layer 1 measurement when the UE is in multi-RX operation.” This is because fast beam sweeping capability is not supported without UE operating in multi-RX mode.
· Second, in the specification “UE in multi-RX operation” is mentioned in other requirements such as RLM. Therefore, we need to have a definition of multi-RX operation in the specification. 

Proposal 1: UE in multi-RX operation should be clearly defined in specification.

As to the definition, we need to consider Observation 1 above. Moreover, based on the current agreement in the big CR [3] as copied below, it can be seen that fast beam sweeping is applicable when GBBR (or groupBasedBeamReporting-r17) is not configured. This means we need to decouple multi-RX operation from whether GBBR (or groupBasedBeamReporting-r17) is configured, since the fast beam sweeping capability can apply to the case where GBBR is not configured. In other words, UE can be considered to be in multi-RX operation regardless of whether GBBR is configured or not.
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Therefore, we propose to define UE in multi-RX operation as follows:
Proposal 2: A UE is in multi-RX operation or activated with multi-RX operation if the following conditions are met:
•	The UE reports it support capabilities 16-2c(simultaneousReceptionDiffTypeD-r16) and 23-5-1 (mTRP-GroupBasedL1-RSRP-r17), and
•	UE has most recently indicated to the network its preference of multi-RX operation while in RRC_CONNECTED mode, or
•	UE has not indicated it prefers single-RX operation while in RRC_CONNECTED mode.

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

Observation 1: Fast beam sweeping is assumed to be enabled in the following two cases:
· If UE supports the fast beam sweeping UE capability and UE has most recently indicated it prefers multi-Rx operation while in RRC_CONNECTED mode.
· If UE supports the fast beam sweeping UE capability and UE has not indicated it prefers single-RX operation while in RRC_CONNECTED mode.

Proposal 1: UE in multi-RX operation should be clearly defined in specification.

Proposal 2: A UE is in multi-RX operation or activated with multi-RX operation if the following conditions are met:
•	The UE reports it support capabilities 16-2c(simultaneousReceptionDiffTypeD-r16) and 23-5-1 (mTRP-GroupBasedL1-RSRP-r17), and
•	UE has most recently indicated to the network its preference of multi-RX operation while in RRC_CONNECTED mode, or
•	UE has not indicated it prefers single-RX operation while in RRC_CONNECTED mode.
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Table 9.5.4.1-2: Measurement period T, 1.rsrp_measurement_period_sss for FR2

Configuration TL1-RSRP Measurement Period ssg (MS)
non-DRX max(Treport, CEIl(M*P*N)*Tssg)
DRX cycle < 320ms max(Treport, C€il(1.5*M*P*N)*max(Torx, Tsss))
DRX cycle > 320ms ceil(1.5*M*P*N)*Tprx

Note: Tsse = ssb-periodicityServingCell is the periodicity of the SSB-Index
configured for L1-RSRP measurement. Tprx is the DRX cycle length.
Treport is configured periodicity for reporting.

Table 9.5.4.1-2A: Measurement period T, 1.rsrp Measurement Perind sse_cONfigured with
groupBasedBeamReporting-r17 for FR2-1
Configuration T11-RSRP Measurement Period ssg_(MS)
non-DRX max(TRreport, CEIl(M*P*N)*Tssg)
DRX cycle < 320ms max(TRreport, C€il(1.5*M*P*N)*max(Tprx, Tsss))
DRX cycle > 320ms ceil(1.5*M*P*N)*Tprx

Note1: Tssg = ssb-periodicityServingCell is the periodicity of the SSB-Index
configured for L1-RSRP measurement. Tprx is the DRX cycle length.
Trenort is configured periodicity for reporting.
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The value of TL1-RSRP Measurement Period ssp 18 defined in Table 9.5.4.1-1 for FR1. The value of TL1-RSRP measurement Period SSB
is defined in Table 9.5.4.1-2 for FR2 when highSpeedMeasFlagFR2-r17 is not configured and if
groupBasedBeamReporting-rl7 is not configured, and defined in Table 9.5.4.1-2A for FR2-1 when
highSpeedMeasFlagFR2-r17 is not configured and if groupBasedBeamReporting-r17 is configured, and defined in
Table 9.5.4.1-3 for FR2 power class 6 UE when highSpeedMeasFlagFR2-r17 is configured, where

- M=1 if higher layer parameter timeRestrictionForChannelMeasurement is configured, and M=3 otherwise

- The value of N in Table 9.5.4.1-2 is [reducedRxBeamNum] for UE supporting [faster beam switching capability]
and activated with multi-Rx operation, otherwise the value of N in Table 9.5.4.1-2 is 8.

Editor note: FFS how to capture UE is activated with multi-Rx operation.

- The value of N in Table 9.5.4.1-2A is 8.





