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1. Introduction
In RAN4#83 meeting, there were discussions [2~5] on cell identification. A way forward on NR RRM [1] was agreed.
In the last RAN1 meeting RAN1 also made further agreements regarding NR initial access and synchronization signal. In this contribution, we further provide our views on cell identification and SS block RSRP measurement for NR.
2. Discussion
2.1 Summary of RAN1 agreements

The further agreements on SS block and SS burst set were made in RAN1#89 meeting.
	Agreements: 
· For SS block composition, the following should be supported

· Confirm the working assumption that NR-PSS, NR-SSS and NR-PBCH are present in every SS block
· NR-PSS is mapped before NR-SSS.

· In case that number of PBCH symbols is two within a SS block,

· Option 1: The mapping order of SS blocks is PSS-SSS-PBCH-PBCH
· Option 2: The mapping order of SS blocks is PSS-PBCH-SSS-PBCH
· Option 3: The mapping order of SS blocks is PBCH- PSS-SSS-PBCH
· Option 4: The mapping order of SS blocks is PSS-PBCH-PBCH-SSS

Down selection from above options should be done together with NR-PBCH design decision


	Agreements:
· The transmission of SS blocks within SS burst set is confined to a 5 ms window regardless of SS burst set periodicity
· Within this 5 ms window, number of possible candidate SS block locations is L

· 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
· Note that RAN1 assumes minimum number of SS blocks transmitted within each SS burst set is one to define performance requirements


	Agreements: 
· Confirm following working assumptions on NR-PSS as agreements

· Number of PSS sequences: 3

· PSS sequence details:

· Frequency domain-based pure BPSK M sequence (fixing the time/freq. offset ambiguity)

· 1 polynomial: Decimal 145 (i.e. g(x) = x7 + x4 + 1)

· In freq. domain 3 cyclic shifts (0, 43, 86) to get the 3 PSS signals
· Initial poly shift register value: 1110110

Working assumption: 
· NR-SSS sequence design is 1 polynomial with 127 cyclic shifts, and 1 another polynomial with 9 cyclic shifts

· Two generator polynomials will be defined for m-sequences, and cyclic shift according to NR-cell ID is applied to each m-sequence
· Two polynomials are generated by g0(x) = x7 + x4 + 1 and g1(x) = x7 + x + 1
· Initial state is [0000001]
· The cyclic shift values [image: image2.png]
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 are jointly determined by the cell IDs carried by NR PSS (i.e., [image: image6.png]


) and NR SSS (i.e., [image: image8.png]


)), where the cell ID is given by [image: image10.png]NE = 3N + N
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2.2 Discussion
The important agreement that will impact RRM measurement reporting is that the transmission of SS blocks within SS burst set is confined to 5 ms window regardless of SS burst set periodicity. This makes the reuse of LTE measurement gap feasible where measurement gap length is 6ms. With 5 ms window the same measurement gap can be used for intra-frequency measurement where measurement gap may be needed, inter-frequency measurement and even inter-RAT measurement in NR. For cell detection without measurement gap UE also needs to only search during the 5 ms window per SS burst set period if network indicates the SS burst set periodicity and timing information which is helpful for UE power saving. 
Observation 1: LTE measurement gap with 6 ms of MGL can be reused for intra-frequency (if gap is needed), intra-frequency and inter-RAT RRM measurement.

RAN1 also agreed that number of possible candidate SS burst locations with this 5 ms window is frequency range dependent. The maxim number of SS blocks within SS burst is 4, 8 and 64 for frequency range up to 3 GHz, 6 GHz and 52.6 GHz respectively. Cell detection would not be impacted by the number of SS blocks within the 5 ms window as UE would search the whole 5 ms window anyway to find the detectable cells per SS burst set period. However the SS block RSRP measurement will be impacted by the number of SS blocks. 
RAN1 assumed that one SS block within each SS burst set can be used to define performance requirements. In principle this would be fine to define a general RRM measurement requirement, especially from minimum requirement point of view. But it’s also important to ensure the performance under typical cases where usually more than one SS blocks is transmitted. The cell level RSRP would be derived based on either the best beam measurement or averaged by up to N>1 beam measurement. If requirements are defined with one SS block per SS burst set it is not clear how UE would measure the cell level RSRP under the cases where multiple SS blocks are actually transmitted with each SS burst set. So RAN4 should study further how the measurement requirements are to be specified.
Observation 2: RAN4 to further study the configuration of SS burst and SS blocks to define the performance requirements.

The NR-SS sequence has been finalized in RAN1.The NR-PSS, NR-SSS and NR-PBCH are present in every SS block and NR-PSS is mapped before NR-SSS. Though the mapping order of SS blocks is not finalized yet the link level simulation on NR cell detection and SS block RSRP measurement can be started in RAN4. At least the link level simulation assumption could be agreed in this meeting. 
Observation 3: Link level simulation on NR cell detection and SS block RSRP measurement can be started.

Regarding the SS block RSRP RAN1 assumes at least NR-SSS is used. Note that NR-PBCH DMRS can also be used for SS block RSRP if UE can know the power offset of NR-PBCH DMRS and NR-SSS. As power offset of NR PBCH DMRS and NR-SSS is not always known to the UE it is better to only use NR-SS to define the measurement requirements. The additional use of DMRS to improve measurement accuracy can be left to UE implementation.
Observation 4: Only NR-SSS is used to determine SS block RSRP when defining RRM measurement requirements.

It was agreed that for CONNECTED and IDLE UE if NW indicates one SS burst set periodicity and information regarding timing/duration for NR-SS detection, UE assumes the same periodicity and timing/duration for all cells on the same frequency carrier. Even though an SS burst set periodicity is defined for a carrier frequency, the network may choose to use a different SS burst set periodicity in a particular cell. For example, consider a carrier frequency on which 80 ms periodicity is configured. This periodicity is generally used by IDLE and CONNECTED UEs for cell search and RRM measurements. However, the network may choose to use 20 ms in a particular cell, for example to support higher mobility or to support initial cell selection in the area covered by the cell. If SS burst set periodicity is different the timing for NR-SS detection would be different, so the cells with different SS burst periodicity, e.g. the cell with 20 ms SS burst set periodicity, is not supposed to be measured by UE configured with 80 ms periodicity. Therefore when defining the RRM measurement requirements the same SS burst periodicity in neighbour cells should be assumed.
Observation 5: The same SS burst periodicity in neighbour cells is assumed if network assistance information is provided when defining RRM measurement requirements.

3. Conclusion
In this contribution, we provide our views on cell identification and SS block RSRP measurement for NR. Based on observations following proposals are present.
Proposal 1: RAN4 to further study the configuration of SS burst and SS blocks to define the performance requirements.

Proposal 2: Only NR-SSS is used to determine SS block RSRP when defining RRM measurement requirements.

Proposal 3: The same SS burst periodicity in neighbour cells is assumed if network assistance information is provided when defining RRM measurement requirements.
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