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1. Introduction
In [1], RAN2 asks RAN4 three questions
	RAN2 would like to thank RAN4 for their LS on intra-frequency measurement on NR SCell. Although RAN4 suggests that the detailed signalling design is up to RAN2, RAN2 would like to ask clarification to understand the UE intended behaviour. On the following agreement:


NR supports to configure enabling/ disabling intra-frequency measurement on each NR SCell frequency layer

Question 1: 
What is the use case and benefit for this enabling/disabling intra-frequency measurement?

Question 2:
Does the enabling/disabling intra-frequency measurement include both serving and neighbour cells? 

Question 3:
If the measurement on the serving cell is disabled by the network, does the UE disable L3 measurement only or does the UE disable L1/L2 measurements as well as L3?


In this contribution we discuss further the questions raised, and the disabling of SCell/SCC measurements.
2. Discussion

Question 1: 
What is the use case and benefit for this enabling/disabling intra-frequency measurement?

Two use cases were discussed in RAN4 before RAN2 was informed about the enabling disabling of disabling intra-frequency measurement on each NR SCell frequency layer. The benefits are as follows
1) When intra-frequency SCC SMTC are colliding in time (with each other) it has been discussed in RAN4 that UE searcher complexity is an issue since all measurements need to be performed at the same time. By disabling the measurements on some of the SCC, the available hardware resources in the UE can be targeted to the  PCell frequency/PSCell frequency/remaining enabled SCell frequency, allowing the frequencies which are still enabled to be measured with better performance (shorter delays).

2) When intra-frequency SCC SMTC are non-colliding in time (from each other) there will be scheduling restrictions / interruptions for FR2 measurement (due to RX beamforming) and for FR1 in case the UE does not support simultaneous reception of multiple numerologies and different SCS is used for SSB and data. At least for intraband CA, these interruptions will affect all serving cells in the band when they occur .By disabling measurements on some serving frequency layers the overall number of interruptions/scheduling restrictions is reduced.
Question 2:
Does the enabling/disabling intra-frequency measurement include both serving and neighbour cells? 

To obtain the benefits given in the answers to Q1, our understanding is that enabling/disabling intra-frequency measurement would need to include both serving and neighbour cells. 

This was not explicitly discussed when RAN4 agreed the scheme to disable intrafrequency SCC measurements and it is our expectation that disabling serving cell measurements may cause significant differences in the operation of CA. This is expanded upon in the answer to Q3.

Question 3:
If the measurement on the serving cell is disabled by the network, does the UE disable L3 measurement only or does the UE disable L1/L2 measurements as well as L3?
Similarly to Q2, the expected benefit of the scheme could only be obtained if both L1/L2 and L3 measurements of the SCell  (and neighbour cells for L3 measurements) were disabled.

Another question which RAN2 has not explicitly asked, but which is relevant here is whether the disabling of L1 measurements would also include CSI-RS based measurements. Again, RAN4 has not much discussed this topic, but it could be imagined that the same issues for SSB based measurements would apply to CSI-RS based measurements also. Hence, to obtain the perceived benefits in Q1, CSI-RS based L1/L2/L3 measurements and SSB based L1/L2/L3 measurements would need to be disabled, and CSI reporting for the SCell would therefore be impossible.
This has far reaching consequences for SCell operation, since the CSI reports from another SCell or the PCell/PSCell would need to be used in place of the CSI reports from the missing SCell for scheduling and beam management. This precludes a generic implementation of carrier aggregation for intraband and interband CA such that scheduling and beam management is performed independently using CSI reports from each serving cell.

Observation 1: If L1 measurements of serving cell are disabled, this precludes a generic implementation of carrier aggregation for intraband and interband CA such that scheduling is performed independently using CSI reports from each serving cell.

Based on this observation, we think that it is unlikely that networks would disable intra/-frequency measurements on NR SCells , assuming the scope of disabling to include all serving and neighbour SSB and CSI based measurements. It also means that the scope of the decision made in RAN4 AH1801 was much more widespread that was realized/discussed at the time, with consequences not just for mobility measurements Specifically, measurement for L1 is supposed to represent instantaneous rather than conditions on a component carrier, and although the average pathloss may be the same in intraband scenarios, fast fading conditions may be different, especially considering the large aggregated bandwidth which may be used in NR.
Hence, we would like to re-discuss the previous agreement to disable SCC measurements, since we do not believe the scope was fully understood at the time the agreement was made. While it is, of course, always an option for the network to enable all the SCC measurements, it is clearly undesirable if signaling and optimizations are included in specifications which are not practically used in network deployments,

Proposal 1: RAN4 should discuss further whether the disabling of L1 measurements is likely to be practically useful.

Specifically, the  scope of this technical discussion needs to include exactly which measurements are disabled (serving/neighbour measurements, L1/L3 measurements, SSB/CSI-RS measurements). 
3. Conclusion
In this paper we discuss the questions raised by RAN2 in [1]. We identify two use cases which were discussed during RAN4 1801 AH as cases for disabling SCC measurements. To obtain these perceived benefits, it would be necessary to disable both serving and neighbour measurements. 

However, we think this could have quite far reaching consequences especially for  scheduling and beam management. We observe
Observation 1: If L1 measurements of serving cell are disabled, this precludes a generic implementation of carrier aggregation for intraband and interband CA such that scheduling is performed independently using CSI reports from each serving cell.

Considering that even though average pathloss is the same for all intraband CC, L1 and CSI reports are supposed to represent short term conditions and we think it is unlikely that practical network implementations would disable L1 measurements of SSB/CSI-RS from the serving cell. Therefore, we propose

Proposal 1: RAN4 should discuss further whether the disabling of L1 measurements is likely to be practically useful.

Specifically, the  scope of this technical discussion needs to include exactly which measurements are disabled (serving/neighbour measurements, L1/L3 measurements, SSB/CSI-RS measurements). 
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