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1. Introduction
In the LS [1], RAN4 informed RAN2 on their decision with regard to the issue of intra-frequency measurement on NR SCell frequency layer.
	· NR supports to configure enabling/disabling intra-frequency measurement on each NR SCell frequency layer
· When there is at least one serving cell with intra-frequency measurement within serving cells for intra-band CA, disabling intra-frequency measurement on other serving cell(s) is possible

· FFS: whether additional condition(s) for disabling intra-frequency measurement on NR Scell is/are defined or not

· Detailed signaling design is up to RAN2


At the RAN2#101 meeting, RAN2 sent the LS [2] to RAN4 to ask some questions for clarification before considering detailed signalling.

	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?


Furthermore, RAN4 informed RAN2 on their answer to the above questions in the LS [3]. This document discusses the necessity of enabling/disabling intra-frequency measurement on each NR SCell frequency layer and the detailed signalling design to realize the support that.

2. Discussion
2.1 Necessity of enabling/disabling intra-frequency measurement
In [3], RAN4 clearly answered the use case and benefits for the enabling/disabling intra-frequency measurement on SCell frequency layer.

	· Major use case discussed in RAN4 is intra-band contiguous CA with co-located deployment. In such case, mobility measurement results e.g., RSRP results on each serving cell frequency layer could be quite similar. 

· If intra-frequency measurement on SCell frequency layer is disabled, there are potentially two benefits as below.

· First benefit is that since UE can focus on intra-frequency measurement for a part of serving cell carriers, UE burden can be reduced and an increase of measurement delay for the serving carrier due to measurement on other serving carrier with overlapped SMTC configuration can be avoided.

· Second benefit is that since in some condition UE cannot receive data/control signals on serving cell(s) during intra-frequency measurement on another serving SCell carrier within the same band in case of intra-band CA, disabling intra-frequency measurement on the SCell can alleviate such scheduling restriction in case of intra-band CA.


In addition, RAN4 also clarified their requirement for the disabling intra-frequency measurement in order to achieve the above full/partial benefits.
	· In order to achieve full benefits described in answer to Question 1, both L3 measurement and L1 measurement should be disabled for SCell frequency layer. 

· On the other hand, even if only L3 measurement is disabled, benefits described in answer to Question 1 could be achieved to some extent.
· For example, first benefit could be achieved even when L1 measurement such as L1-RSRP measurement, CSI feedback and beam failure detection is performed on the SCell, assuming that performing L1 measurement on the SCell does not increase L3 measurement delay for other serving carriers.

· It should be up to NW operation whether both L1 and L3 measurements are disabled, only L3 measurement is disabled or both L1 and L3 measurements are enabled for each SCell frequency layer.

· Therefore, since L1 measurement such as L1-RSRP on SCell is already configurable, additional signalling to disable L3 measurement for both serving and neighbour cells on the SCell frequency layer is necessary and sufficient.


Although the use case may be limited, there are some benefits even if only L3 measurement for both serving cell and neighbour cells on the SCell frequency layer is disabled. 
Proposal 1:
RAN2 to agree to support the enabling/disabling intra-frequency L3 measurement for both serving cell and neighbour cells on the SCell frequency layer.

2.2 Detailed signalling design
In [4] and [5], the following considers how the intra-frequency measurement can be enabled/disabled:

Alternative 1: Using a new MAC CE in MAC layer

In this alternative, a new MAC CE is defined to indicate whether L3 measurements of serving cell and neighbour cells are to be performed or not. The new MAC CE can be set per SCell.

Alternative 2: Using a corresponding MO(Measurement Object) in RRC layer
Alternative 2-1: Define an indicator within MO
In this alternative, one bit is defined within the MO to configure whether L3 measurements of serving cell and neighbour cells in the corresponding frequency is to be performed or not.
Alternative 2-2: Remove/Add a corresponding MO directly
In this alternative, if the network wants to disable L3 measurement on an SCell frequency layer, it removes the MO associated with the frequency of the disabled SCell directly. Note that the current specification does not allow such setting.
The “disabling L3 measurement” means stopping the L3 filtering process. We think that alternative 2 is more straightforward since it is a setting in the RRC layer, whereas alternative 1 would require interlayer communication to indicate from MAC to RRC. Furthermore, we also think that alternative 2-2 is more straightforward since there is no need to set the corresponding MO since the network can assume the all L3 measurement results on disabled SCell are same as the measurement results on enabled SCell(or SpCell) of the same frequency band.
Proposal 2:
RAN2 to agree that the network not to include a MeasObject associated with an SCell frequency layer within MeasConfig if the network does not require the L3 measurement on the SCell.
Proposal 3:
RAN2 to confirm the corresponding TP for TS38.331 in Annex.
3. Conclusion
The necessity of enabling/disabling intra-frequency measurement on each NR SCell frequency layer and the detailed signalling design to support it were discussed. The following were proposed:
Proposal 1:
RAN2 to agree to support the enabling/disabling intra-frequency L3 measurement for both serving cell and neighbour cells on the SCell frequency layer.

Proposal 2:
RAN2 to agree that the network not to include a MeasObject associated with an SCell frequency layer within MeasConfig if the network does not require the L3 measurement on the SCell.
Proposal 3:
RAN2 to confirm the corresponding TP for TS38.331 in Annex.
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Annex. TP for TS38.331 (based on R2-1806391)
****************************** Start of change *****************************

5.5.2.1
General

The network applies the procedure as follows:

-
to ensure that, whenever the UE has a measConfig, it includes a measObject for each NR serving frequency except for the SCell frequency where the network does not require the L3 measurements.
Note: 
When there is at least one measObject associated with the same frequency band, the network may not require the L3 measurements on the SCell frequency by assuming the all measurement results are same.
<Unchanged part omitted>

****************************** End of change *****************************

