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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In this paper, we discuss the remaining issues on UE measurement capability. The first one is to determine the number of beams to be monitored for FR2 intra-frequency. The second one is the rule for measurement objects (MO) merging when both MN and SN configure MOs on the same frequency layer. This paper is a resubmission of R4-1808844 with modifications.
2	Number of beams to be monitored for FR2 intra-frequency
In RAN4#87 meeting, agreement on the UE measurement capability for FR2 intra-frequency was achieved [1], as captured below:
	9.2.3.2	Requirements for FR2
For each intra-frequency layer the UE shall be capable of monitoring at least [6] cells on a single serving carrier (PCC or PSCC or 1 SCC if PCC/PSCC is in a band different from SCC) out of all the serving carriers configured in the same band.
For each intra-frequency layer, during each layer 1 measurement period, the UE shall be capable of monitoring at least [24] SSB with different SSB index and/or PCI on a single serving carrier (PCC or PSCC or 1 SCC if PCC/PSCC is in a band different from SCC) out of all the serving carriers configured in the same band. UE shall be capable of monitoring [1~ 4] SSB(s) on serving cell for each of the other serving carrier(s) in the same band. UE shall be capable of performing RSRP and RSRQ on all above-mentioned SSBs.



The conclusion can be illustrated in Figure 1. In each FR2 band, there is only one CC that UE needs to support the monitoring for 6 cells and 24 SSBs. The CC with this full measurement supporting is marked with red * in Figure 1. The CC with full measurement supporting is determined based on the following rule.
1. If PCell is in the FR2 band, the PCell is selected. (Figure 1(a))
2. If PCell is not in the FR2 band but PSCell is, then PSCell can be selected for EN-DC case (Figure 1(b))
3. If neither PCell nor PSCell is in the FR2 band, one SCell is selected. (Figure 1(c))
[image: ]
[bookmark: _Ref516584402]Figure 1. UE measurement capability

Network can indicate which SCell should be measured and which should not by directly add or release the MO for that SCell. Typically, we expect that after the configuration through MOs, there will still be multiple SCells to be measured by UE. It was not clarified in last meeting that how to select one among the remaining SCells. In last meeting, we provide 2 options that can be considered without additional signaling impact. One is to leave this completely up to UE implementation. The other one is to select the first activated SCell in this band. The 2nd proposal was not feasible because that multiple SCells can be activated at the same time and that some SCells may be activated and then de-activated. These will make the definition of the 1st activated SCell unclear. Therefore, we suggest to leave it to UE implementation.
[bookmark: _Ref516650300]Proposal 1: How to select the single SCell to monitor at least 6 cells and 24 SSBs when neither PCell nor PSCell is in the FR2 band is completely up to UE implementation.

The other open issue is about the number of beams to be monitored from serving cell for all the other SCCs. To our understanding, all CCs in mmWave deployment are co-located. Furthermore, we expect all serving cell should transmit DL signals to the same UE through the same Tx beam direction. Otherwise, UE has no idea on which Rx beam to be used for DL signal reception. This means that network only needs the beam reported from one CC, and then network can use this report to determine the spatial direction of UE for DL and UL transmission on all CCs in the same band. In this case, the reporting RSRP/RSRQ based on multiple beams from all the other CCs are kind of redundant. Therefore, we suggest that only one single beam from serving cell is needed for all the other CCs.
[bookmark: _Ref516650301]Proposal 2: UE shall be capable of monitoring 1 SSB on serving cell for each of the other serving carrier(s) in the same band.
3	Merging of measurement objects
In RAN4#87 meeting, conditions on whether UE can merge 2 measurement objects with the same carrier frequency was discussed. Conclusions are added in CRs [2][3].
	Note 2:	When the E-UTRA PCell and PSCell configure the same NR carrier frequency layer to be monitored by the UE, this layer shall be counted only once to the total number of effective carrier frequency layers, unless the configured NR carrier frequency layers to be monitored have different subcarrier spacing or different RSSI measurement resources or different useServingCellTimingForSync indications.
Editor’s note: FFS when the E-UTRA PCell and PSCell configure the same NR carrier frequency layer to be monitored, whether this layer shall be counted only once under the condition that the UE is configured with differences in SMTC configurations.



In summary, if either SCS, RSSI measurement resources or useServingCellTimingForSync indication is different, then these 2 MO should be counted as 2 carrier frequency layers in UE’s measurement capability. (Note that the IE useServingCellTimingForSync has been renamed to deriveSSB-IndexFromCell in last RAN2 meeting.) Further discussions are only needed on the parameters in SMTC.
We can following the agreement in RAN2#99b meeting: UE does not need to manipulate the parameters of measurement objects in order to make it consistent, as captured below. In other words, network will take care of it and guarantee the consistency. Based on this RAN2 agreement, we can set a simple rule that for 2 MOs on the same NR carrier frequency layer, they shall be counted as 2 carrier frequency layers if their configurations of SMTCs are different.
	Agreements
1:   Working assumption is confirmed (UE receives independent measurement configuration from MN and SN. UE does not do any manipulation of parameters in order to make the measurements configurations consistent (i.e. network is responsible to ensure they are consistent if it wants to ensure these are considered as a single measurement layer)



[bookmark: _Ref516650302]Proposal 3: For 2 MOs on the same NR carrier frequency layer, they shall be counted as 2 carrier frequency layers if the configuration of SMTC are different.
4	Conclusions
In the contribution, we discuss the remaining issue on UE measurement capability and MO merging. Below are our proposals:
Proposal 1: How to select the single SCell to monitor at least 6 cells and 24 SSBs when neither PCell nor PSCell is in the FR2 band is completely up to UE implementation.
Proposal 2: UE shall be capable of monitoring 1 SSB on serving cell for each of the other serving carrier(s) in the same band.
Proposal 3: For 2 MOs on the same NR carrier frequency layer, they shall be counted as 2 carrier frequency layers if the configuration of SMTC are different.
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