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1	Introduction
In this contribution, we would like to discuss and address the remaining issues related to UE measurement capability, especially on FR2 beam number and the way to comprehend UE measurement capability. 
2 Discussion
In the current version of TS38.133, the UE measurement capability for FR2 intra-frequency measurement is provided as below [1]: 
	[bookmark: _Toc518764170][bookmark: _Toc520237518]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



Based on RAN4’s agreement, among multiple FR2 serving carriers in the same band, UE is requested to have only one carrier to be capable of monitoring at least [6] cells and at least [24] SSBs, while [1-4] SSB on other carriers. As indicated in previous discussion paper from MediaTek [2], though different UE measurement capability can be identified where PCell or PSCell exist in this FR2 band (i.e., below Scenario 1&2 as provided in [2]), RAN4 need to consider the rule to determine the measurement capabilities among different SCCs, for the scenario where neither PCell nor PSCell exist in this FR2 band (i.e., below Scenario 3 as provided in [2]): 
Scenario-1: PCC is in the FR2 band in NR CA (UE is required to have 6cell/24beam capability in this PCC). 
Scenario-2: PSCC is in the FR2 band in EN-DC, (UE is required to have 6cell/24beam capability in this PSCC)
Scenario-3: Neither PCC nor PSCC is in the FR2 band. 

For the above Scenario-3, to determine which SCC is capable of monitoring at least [6] cells/[24] SSBs (other than [1-4] SSBs), the following options are identified during previous RAN4 discussion: 
Option-1: leave it completely up to UE implementation issue
Option-2: select the first activated SCell in this band
Option-3: UE capability signaling is used to indicate this capability
Option-4: UE can support 6 cell/24SSBs in any one of these SCCs, as long as NW only configure measurement objects more than [1-4]SSBs only on one SCell.
Observation 1: If neither PCC nor PSCC is in the FR2 band, to determine which SCC is capable of monitoring at least [6] cells/[24] SSBs (other than [1-4] SSBs), the following options are identified: 
Option-1: leave it completely up to UE implementation issue
Option-2: select the first activated SCell in this band
Option-3: UE capability signaling is used to indicate this capability
Option-4: UE can support 6 cell/24SSBs in any one of these SCCs, as long as NW configure measurement objects more than [1-4]SSBs only on one SCC.

For option-1, the problem has been identified that gNB can’t know which SCC UE can perform 6cell/24beam measurement. For instance, UE decide to have the 6cell/24beam capability on SCC#i, but this information is not available to gNB while gNB may configure UE to monitor neighboring cells on SCC#j (j≠i), thus making the expected measurement cannot be conducted. 
For option-2, the first activated SCell is very hard to be determined in practice: If the SCell activation and deactivation is instructed by MAC, gNB will update the SCell’s activation and deactivation by using the single MAC CE bitmap, as below, thus making it hard to say which one is “first” if multiple SCell are activated simultaneously. Furthermore, to utilize this principle, the history of SCell activation/deactivation is needed to be stored in both UE and NW side in some format (e.g., only store the index of which SCell is activated earliest is not enough, because if this earliest SCell is deacvitated, NW/UE need to know who is the second earliest one to be activated.) Furthermore, as identified in previous RAN4 discussion, this principle can’t solve the situation where “all SCells are deactivated”. 



Figure 1: SCell Activation/Deactivation MAC CE of one octet (captured from TS38.321 6.1.3.10-1)
A similar option is use the first RRC configured SCell to have the capability as option 2, however similar story will be applied: NW/UE needs to store the whole history of configuration/deconfiguration, and still can’t guarantee the first configured SCell is activated SCell. 
For option-3, although someone mentioned to use UE capability signaling for this scenario, which we believe is not practical: Usually, capability means the static competence UE own while the possible “dynamic” UE capability under different activated and configured SCell means this capability can’t be delivered in RRC signaling. Furthermore, at the final stage of Rel-15 ASN.1 frozen, we don’t believe it is reasonable to ask RAN4 to define another capability signaling for this case. 
For option-4, it implies that the strong measurement capability is something agnostic to RF and can be applied to different carriers, and UE can treat any kind of NW measurement configuration as long as NW only configure one carrier to monitor 6 cells/24 beams. Compared with option-1, it means UE should have the flexibility perform 6 cells/24 beams in any carriers, as long as UE is required to do this on only single carrier. From our understanding, in order to make the FR2 system works, option 4 is the only choice and also be possible since the UE capability here is more related to Baseband capability. 
Proposal 1: RAN4 adopt option-4, i.e., UE can support 6 cell/24SSBs in any one of these SCCs, as long as NW configure measurement objects more than [1-4]SSBs only on one SCC. 
With this option 4 adopted, we believe the current wording for UE FR2 intra-frequency measurement capability (Section 9.2.3.2) works well and also match with option 4, and no revision is needed. 
Observation 2: Current wording for UE FR2 intra-frequency measurement capability (Section 9.2.3.2) match with option-4. 

Furthermore, another open issue is to decide the number of beams to be monitored for all the other SCCs from the range of [1-4]. As far as we understand, the justification of requiring UE to be capable of monitoring 6 cells/24 beams comes from the fact that: NR CA is possible only in co-located deployment (at least in Rel.15) and the results of beam measurement would be similar among CCs within the same band in FR2. Based on the similar logic, the intra-frequency measurement on other SCC is requested by some companies to better balance the traffic load among different carriers if RSRQ measurement is available. Based on this fact, reporting RSRP/RSRQ on multiple beams is useless since UE anyway need to perform L3-mobility on PCC which will determine the RX beam direction for the analog dipole/patch antenna. 
Proposal 2: UE is required to be capable of monitoring 1 SSB on serving cell for each of the other serving carrier(s) in the same band. 

3 Conclusion
In this paper, we provided our views on the remaining issues related to UE measurement capability, especially on FR2 beam number and the way to comprehend UE measurement capability, while the following observation and proposals are provided:  
Observation 1: If neither PCC nor PSCC is in the FR2 band, to determine which SCC is capable of monitoring at least [6] cells/[24] SSBs (other than [1-4] SSBs), the following options are identified: 
Option-1: leave it completely up to UE implementation issue
Option-2: select the first activated SCell in this band
Option-3: UE capability signaling is used to indicate this capability
Option-4: UE can support 6 cell/24SSBs in any one of these SCCs, as long as NW configure measurement objects more than [1-4]SSBs only on one SCC.
Proposal 1: RAN4 adopt option-4, i.e., UE can support 6 cell/24SSBs in any one of these SCCs, as long as NW configure measurement objects more than [1-4]SSBs only on one SCC. 
Observation 2: Current wording for UE FR2 intra-frequency measurement capability (Section 9.2.3.2) match with option-4. 
Proposal 2: UE is required to be capable of monitoring 1 SSB on serving cell for each of the other serving carrier(s) in the same band. 
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