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1. Introduction
In RAN4#84 meeting, there were discussions on NR measurement. Three category of measurement requirements are to be specified, which include intra-frequency measurement without RF retuning, intra-frequency measurement with RF retuning and inter-frequency measurement with RF retuning. However as captured in way forward [1] it is FFS if the center frequency of SS block of serving and/or target cell is shifted within the cell identification and measurement period.
In the agreed way forward [2] for FDM mixed numerologies following are agreed.

· Case 2 Data/SS mixed numerology FDM operation 

· Support of simultaneous reception of Data/SS with mixed numerologies is optional from UE implementation perspective
· RAN4 will investigate further how UE RRM requirements will take this into account 
· Case 1: Intra-frequency cell identification and measurements on the target cell while receiving Data from the serving cell with different numerology from SS
· Other cases are not precluded 
In the last RAN1 meeting, SSB time index indication is agreed as below.
· SS block time locations are indexed from 0 to L-1 in increasing order within a half radio frame according to the agreed SS burst set composition

· For the case of L = 8 or L = 64, 3 LSBs of SS block time index are indicated by 8 different PBCH-DMRS sequences {a_0,…, a_7}

· For the case of L = 4, 2 LSBs of SS block time index are indicated by 4 different PBCH-DMRS sequences {b_0,…, b_3} 
· One remaining bit out of 3 LSBs is set to 0 and not transmitted by PBCH
· {a_0,…,a_3} are same with {b_0, …, b_3} for a given cell ID
· NR strive to support same payload size between below-6 and above-6 GHz

· SS block time index:

· 3 bits (b5, …, b3) for SS block time index in NR-PBCH payload only in case of above 6 GHz

· b5, …, b3 for SS block time index are not carried in NR-PBCH payload in case of below 6 GHz

· 3 bits in NR-PBCH payload in below 6 GHz case may be used for other purpose(s)
In this contribution we provide our views on impact of the above agreements to NR cell identification and measurement.
2. Discussion
SSB centre frequency change
During the discussion of definition of intra frequency and inter frequency and measurement categorisation, concerns were raised on the potential SSB centre frequency shift within the cell identification and measurement period. It would impact the cell identification latency requirements. 
However we don’t think this would be an issue. On the one hand SSB centre frequency change is not a regular behaviour in our understanding. The use case for SSB centre frequency change is not clear. On the other hand if SSB centre frequency change happens during the cell identification period then the cell becomes undetectable. It does not impact the cell identification of other cells. In the end the cell that SSB change occurred will not be reported. The cell could be detected when the changed SSB centre frequency is updated in the subsequent measurement configuration. The SSB centre frequency change of serving cell is not feasible as there is no signalling to inform UE of the change. Without indication to UE the SSB centre frequency change would make the radio link failure. Therefore the SSB centre frequency change doesn’t need to be considered when specifying NR measurement requirement
Proposal 1: the SSB centre frequency change doesn’t need to be considered when specifying NR measurement requirement.

SSB time index detection
It was agreed the maximum number of SSBs within SS burst set is different for different frequency range.
· The maximum number of SS-blocks within SS burst set, L, for different frequency ranges are

· For frequency range up to 3 GHz, L is 4
· For frequency range from 3 GHz to 6 GHz, L is 8
· For frequency range from 6 GHz to 52.6 GHz, L is 64
It was further agreed in the last RAN1 meeting that for L = 8 and L=4 the SSB time index are indicated by different PBCH-DMRS sequences, i.e. for L = 8 it is indicated by 8 different PBCH-DMRS sequences and for L=4 it is indicated by 4 different PBCH-DMRS sequences. For L = 64 the 3 MSBs are indicated in NR-PBCH payload and the 3LSBs are indicated by different PBCH-DMRS sequences.
The SSB time index detection is essential for SSB based measurement. Therefore it should be taken as part of cell identification procedure. For sub 6 GHz the SSB time index is based on PBCH-DMRS sequence detection and for above 6 GHz it is based on PBCH-DMRS sequence detection and PBCH detection. There are two options to define measurement requirements.
Option 1:  define different measurement requirements for below 6 GHz and above 6 GHz.

Option 2:  define uniform measurement requirements for all frequency ranges. 
It is preferable to define uniform measurement requirements. But the PBCH detection delay is important to how the requirements are to be specified. If PBCH detection delay only takes one or two SMTC period then option 2 would be fine. Otherwise if PBCH detection is too long then cell identification latency could be compromised for sub 6GHz which no PBCH detection is needed.
Proposal 2: PBCH-DMRS sequence detection should be included in cell identification.

Proposal 3: PBCH detection should be included in cell detection at least for above 6 GHz.
Proposal 4: FFS how the measurement requirements are defined for different frequency ranges.
Data/SS mixed numerologies FDM
It was agreed simultaneous reception of data and SS with mixed numerologies FDM operation is optional from UE implementation perspective. It means if data and SS are transmitted with FDM mixed numerologies UE will receive either data or SS only. Consequently either there will be data reception interruption or this SS block is discarded for RRM measurement.
There are two categories of intra frequency measurement. One is with RF retuning and the other is without RF retuning. For intra frequency measurement with RF retuning the data reception should be stopped anyway so there would be no problem with mixed numerologies. However for intra frequency measurement without RF retuning it needs to be further considered.
It is worth noting that intra frequency measurement without RF retuning UE could use any SS blocks during the cell identification and measurement period as long as the requirements are met.  There are several solutions to solve this problem. Option 1 is to rely on NW implementation to leave enough SS blocks for UE measurement. Option 2 is to rely on UE implementation to do measurement and receive data, but corresponding interruption requirements should be specified. Option 3 is that measurement gap is configured for measurement and requirements for intra frequency measurement with RF retuning are to be met. RAN4 needs to study further which option is more beneficial.

Proposal 5: RAN4 to study further on possible UE RRM measurement requirements for FDM mixed numerologies of data and SS for intra frequency measurement without RF retuning. Following options could be considered.
· Option 1: Based on NW implementation to leave enough SS blocks for UE measurement. 

· Option 2: Based on UE implementation, but corresponding interruption requirements should be specified. 

· Option 3: Measurement gap is configured and requirements for intra frequency measurement with RF retuning are to be met.
· Other options are not precluded.
3. Conclusion
In this contribution, we provide our views on impact of the latest RAN1/4 agreements to NR cell identification and measurement. Following proposals are present.
Proposal 1: the SSB centre frequency change doesn’t need to be considered when specifying NR measurement requirement.

Proposal 2: PBCH-DMRS sequence detection should be included in cell identification.

Proposal 3: PBCH detection should be included in cell detection at least for above 6 GHz.
Proposal 4: FFS how the measurement requirements are defined for different frequency ranges.
Proposal 5: RAN4 to study further on possible UE RRM measurement requirements for FDM mixed numerologies of data and SS for intra frequency measurement without RF retuning. Following options could be considered.
· Option 1: Based on NW implementation to leave enough SS blocks for UE measurement. 

· Option 2: Based on UE implementation, but corresponding interruption requirements should be specified. 

· Option 3: Measurement gap is configured and requirements for intra frequency measurement with RF retuning are to be met.
· Other options are not precluded.
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