[bookmark: OLE_LINK1]3GPP TSG-RAN WG2 Meeting #113 bis electronic	R2-2103281
Online, April 12 – April 20, 2021

[bookmark: Source]Agenda Item:	6.1 4.1.2
Source: 	Fujitsu
Title:	Discussion on configuration of SSBs to be measured for NR-U
Document for:	Discussion & Decision
1. Introduction
According to [1], ssb-ToMeasure in SIB2, SIB4 and MeasObjectNR is used for indicating a pattern of SSBs to be measured within SMTC measurement duration. For NR-U, since the number of candidate SSBs in a half frame is increased, interpretation of this field is redefined so that it is able to indicate the SSB pattern for measurement without increasing signaling overhead. However, according to current description of this field, configuration of SSB pattern for measurement for NR-U seems still unclear and problematic.
In this contribution, we would like to discuss configuration of SSBs to be measured within SMTC measurement duration for NR-U for clarification and correction.
2. Discussion
For NR-U, mediumBitmap in SSB-ToMeasure is used for indicating SSB pattern within SMTC. Currently, the description of mediumBitmap in SSB-ToMeasure is as below. 
	SSB-ToMeasure field descriptions

	mediumBitmap
Bitmap when maximum number of SS/PBCH blocks per half frame equals to 8 as defined in TS 38.213 [13], clause 4.1. For operation with shared spectrum channel access, if the k-th bit is set to 1, the UE assumes that one or more SS/PBCH blocks within the discovery burst transmission window with candidate SS/PBCH block indexes corresponding to SS/PBCH block index equal to k – 1 may be transmitted; if the kt-th bit is set to 0, the UE assumes that the corresponding SS/PBCH block(s) are not transmitted. If ssb-PositionQCL is configured, the k-th bit is set to 0, where k > ssb-PositionQCL and the number of actually transmitted SS/PBCH blocks is not larger than the number of 1's in the bitmap.


In the description, some issues need to be clarified or corrected. 
Firstly, since this field is used for indicating SSB pattern for measurement, the first sentence for case of NR-U should elaborate from measurement perspective, instead of SSB transmission perspective. For example, ‘SMTC measurement duration’ should be used rather than ‘discovery burst transmission window’, and ‘may be transmitted’ could be changed to ‘are to be measured’, as shown in the following example given in a RAN1 LS [2] which was discussed in RAN2#109bis meeting.
	SSB-ToMeasure field descriptions

	mediumBitmap
Bitmap when maximum number of SS/PBCH blocks per half frame equals to 8 as defined in TS 38.213 [13], clause 4.1.

For operation with shared spectrum channel access, a bit set to 1 at position k (indexing starts at 1) in the bitmap indicates SS/PBCH block index k-1. A UE can derive the time domain positions of the candidate SS/PBCH blocks within the SMTC measurement duration based on this bitmap. From a value 0 at position k in the bitmap, the UE can derive the candidate SS/PBCH block(s) with index corresponding to the SS/PBCH block index k-1 are not to be measured, while from a value 1 at position k in the bitmap, the UE can derive the candidate SS/PBCH block(s) with index corresponding to the SS/PBCH block index k-1 are to be measured.


Proposal 1: For configuration of SSBs to be measured for NR-U, RAN2 is kindly asked to clarify how to interpret mediumBitmap in SSB-ToMeasure from measurement perspective. 
· The following example can be considered.
	SSB-ToMeasure field descriptions

	[bookmark: _Hlk68255032]mediumBitmap
Bitmap when maximum number of SS/PBCH blocks per half frame equals to 8 as defined in TS 38.213 [13], clause 4.1. For operation with shared spectrum channel access, if the k-th bit is set to 1, the UE assumes that one or more SS/PBCH blocks within the SMTC measurement durationdiscovery burst transmission window with candidate SS/PBCH block indexes corresponding to SS/PBCH block index equal to k – 1 may be transmittedare to be measured; if the kt-th bit is set to 0, the UE assumes that the corresponding SS/PBCH block(s) are not to be measuredtransmitted. If ssb-PositionQCL is configured, the k-th bit is set to 0, where k > ssb-PositionQCL and the number of actually transmitted SS/PBCH blocks is not larger than the number of 1's in the bitmap.


Secondly, according to the last sentence for case of NR-U, there would be ambiguity and unnecessary limitation on configuration of ssb-ToMeasure for some cases. Based on the description, the value of ssb-ToMeasure is limited by ssb-PositionQCL. Currently, ssb-PositionQCL in SIB3, SIB4 and MeasObjectNR is cell-specific and optional. That is, for both cell re-selection and measurement in connected state, there may be 2 or more cells configured with ssb-PositionQCL. However, ssb-ToMeasure in SIB2, SIB4 and MeasObjectNR is frequency-specific. It would be unclear how to configure and interpret ssb-ToMeasure when 2 or more cells are configured with ssb-PositionQCL. In addition, limiting ssb-ToMeasure which is frequency-specific by ssb-PositionQCL which is cell-specific seems unreasonable as it brings too stringent restriction to achieve flexible configuration from the network’s perspective.  
To resolve the issue, it is straightforward to change ssb-PositionQCL to ssb-PositionQCL-Common which is frequency-specific and mandatory for NR-U.
Observation 1: When 2 or more cells are configured with ssb-PositionQCL, it is ambiguous how ssb-ToMeasure should be configured.
Observation 2: Limiting ssb-ToMeasure (frequency-specific) by ssb-PositionQCL (cell-specific) would bring too stringent restriction to achieve flexible configuration from the network’s perspective.  
Proposal 2: For configuration of SSBs to be measured for NR-U, RAN2 is kindly asked to change ssb-PositionQCL to ssb-PositionQCL-Common in description of mediumBitmap in SSB-ToMeasure.
Proposal 3: RAN2 is kindly asked to adopt the following TP based on Proposal 1 and Proposal 2 for field description of mediumBitmap in SSB-ToMeasure in TS 38.331.
	SSB-ToMeasure field descriptions

	mediumBitmap
Bitmap when maximum number of SS/PBCH blocks per half frame equals to 8 as defined in TS 38.213 [13], clause 4.1. For operation with shared spectrum channel access, if the k-th bit is set to 1, the UE assumes that one or more SS/PBCH blocks within the SMTC measurement durationdiscovery burst transmission window with candidate SS/PBCH block indexes corresponding to SS/PBCH block index equal to k – 1 are to be measuredmay be transmitted; if the kt-th bit is set to 0, the UE assumes that the corresponding SS/PBCH block(s) are not transmittedto be measured. If ssb-PositionQCL-Common is configured, the k-th bit is set to 0, where k > ssb-PositionQCL-Common and the number of actually transmitted SS/PBCH blocks is not larger than the number of 1's in the bitmap.


3. Summary
Based on the discussions above, we have the following observations and proposals regarding configuration of SSBs to be measured within SMTC measurement duration for NR-U.
Proposal 1: For configuration of SSBs to be measured for NR-U, RAN2 is kindly asked to clarify how to interpret mediumBitmap in SSB-ToMeasure from measurement perspective. 
· The following example can be considered.
	SSB-ToMeasure field descriptions

	mediumBitmap
Bitmap when maximum number of SS/PBCH blocks per half frame equals to 8 as defined in TS 38.213 [13], clause 4.1. For operation with shared spectrum channel access, if the k-th bit is set to 1, the UE assumes that one or more SS/PBCH blocks within the SMTC measurement durationdiscovery burst transmission window with candidate SS/PBCH block indexes corresponding to SS/PBCH block index equal to k – 1 may be transmittedare to be measured; if the kt-th bit is set to 0, the UE assumes that the corresponding SS/PBCH block(s) are not to be measuredtransmitted. If ssb-PositionQCL is configured, the k-th bit is set to 0, where k > ssb-PositionQCL and the number of actually transmitted SS/PBCH blocks is not larger than the number of 1's in the bitmap.


Observation 1: When 2 or more cells are configured with ssb-PositionQCL, it is ambiguous how ssb-ToMeasure should be configured.
Observation 2: Limiting ssb-ToMeasure (frequency-specific) by ssb-PositionQCL (cell-specific) would bring too stringent restriction to achieve flexible configuration from the network’s perspective.  
Proposal 2: For configuration of SSBs to be measured for NR-U, RAN2 is kindly asked to change ssb-PositionQCL to ssb-PositionQCL-Common in description of mediumBitmap in SSB-ToMeasure.
Proposal 3: RAN2 is kindly asked to adopt the following TP based on Proposal 1 and Proposal 2 for field description of mediumBitmap in SSB-ToMeasure in TS 38.331.
	SSB-ToMeasure field descriptions

	mediumBitmap
Bitmap when maximum number of SS/PBCH blocks per half frame equals to 8 as defined in TS 38.213 [13], clause 4.1. For operation with shared spectrum channel access, if the k-th bit is set to 1, the UE assumes that one or more SS/PBCH blocks within the SMTC measurement durationdiscovery burst transmission window with candidate SS/PBCH block indexes corresponding to SS/PBCH block index equal to k – 1 are to be measuredmay be transmitted; if the kt-th bit is set to 0, the UE assumes that the corresponding SS/PBCH block(s) are not transmittedto be measured. If ssb-PositionQCL-Common is configured, the k-th bit is set to 0, where k > ssb-PositionQCL-Common and the number of actually transmitted SS/PBCH blocks is not larger than the number of 1's in the bitmap.
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