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1 Introduction
In RAN1# 88 meeting, the following agreements on SS burst set periodicity were made [1]: 
	Agreements:
· For initial cell selection for NR cell, UE assume the following default SS burst set periodicity
· For carrier frequency range category #A : TBD among 10, 20 ms
· E.g. range for #A (0 ~ 6 GHz)
· For carrier frequency range category #B : TBD among 10, 20 ms
· E.g. range for #B (6 GHz ~ 60 GHz )
· Down-selection will consider the SS block dimensions, initial access latency, power consumption, detection performance aspects into account. Other considerations are not precluded.
· Note that this does not preclude further sub-categorization of frequency ranges. And additional frequency sub-ranges defined shall support a single default SS burst set periodicity, value selected between 10, 20 ms
· Note that this does not preclude additional categorization of frequency ranges not covered by #A and #B. SS burst set periodicity for potential additional frequency ranges is FFS
· RAN4 will determine the exact values of frequency ranges
· The exact frequency ranges for category #A and #B is subject to further discussion in RAN1 and RAN1 will provide input to RAN4 to finalize the exact values. 
· Note that UE is not expected to detect cell that do not conform to the default SS burst set periodicity
· RAN1 will definitely down select the values from 10, 20 ms in the next meeting
Agreements:
· For CONNECTED and IDLE mode UEs, NR should support network indication of SS burst set periodicity and information to derive measurement timing/duration (e.g., time window for NR-SS detection)
· Network provides one SS burst set periodicity information per frequency carrier to UE and information to derive measurement timing/duration if possible
· In case that one SS burst set periodicity and one information regarding timing/duration are indicated, UE assumes the periodicity and timing/duration for all cells on the same carrier
· RAN1 recommends shorter measurement duration than configured periodicity e.g., 1, 5 or 10 ms
· Note that L1/L3 filtering across multiple periods is still allowed
· FFS more than one periodicity/timing/duration indication 
· If the network does not provide indication of SS burst set periodicity and information to derive measurement timing/duration the UE should assume 5 ms as the SS burst set periodicity
· NR should support set of SS burst set periodicity values for adaptation and network indication
· Candidate periodicity values to be evaluated are [5, 10, 20, 40, 80 and 160 ms]  



In RAN1#88bis meeting, the following agreements on SS burst set Periodicity were made [2]
	Agreements:
· Same set of configuration values for SS periodicity for CONNECTED/IDLE & non-standalone cases
· Values for configuration set for CONNECTED/IDLE & non-standalone case
· {5, 10, 20, 40, 80, 160} ms
· FFS: how the at least a part of SFN is indicated in PBCH in relation to PBCH TTI
· Send a LS to RAN4 asking confirmation for 5 ~ 80ms, and ask confirmation for support of 160 ms
· List potential issues that companies raised concerns on 160ms into LS.
· Prepared draft LS to RAN4 within Wednesday in R1-1706576 – Daewon (Intel) 


Furthermore, how to carry time index indication for each SS block was agreed as below in [2]. 
	Agreement:
· Time index indication: PBCH conditioned that mobility and HO related requirements can be met
· Note: RAN1 assumes that RAN2 will check against to RAN2 requirements
· PBCH BW: 288 subcarriers, 2 OFDM symbols (additional symbols if MIB size larger than assumed)
· PBCH phase reference: DMRS
· PBCH TTI: 80 msec


In RAN2#97bis meeting, time index indication in PBCH was discussed and RAN2 concluded that:
=>	RAN2 understand that receiving Time index indication from PBCH could violate the RAN2 principle that UE is not required to receive system information from a neighbour cell to perform measurements.
=>	Contribution related to this are invited for next meeting.
In this contribution, we make some clarifications on the NR-SS based RRM measurement in CONNECTED, which should be considered by RAN2 for RRC configuration. 
2 Discussion
2.1 SS burst set periodicity 
According to the agreements achieved in RAN1, a default SS burst set periodicity for each category of carrier frequency range is defined for initial cell selection. The default periodicity is TBD among 10, 20 ms. In order to support the flexibility allowing various SS burst set periodicity, the periodicity can be configured among {5, 10, 20, 40, 80, 160} ms for both CONNECTED and  IDLE UE in both standalone and non-standalone cases. If the value is not indicated, 5ms is assumed as the default SS burst set periodicity.
RAN1 has agreed that if one SS burst set periodicity and one information regarding timing/duration are indicated, the same periodicity and timing/duration is applicable for all cells on the same carrier. It is FFS whether than one periodicity/timing/duration indication are configured per carrier.  If more than one periodicity are provided for one carrier, it’s possible that different cells on the same carrier will have different SS burst set periodicity. 
Based on RAN1’s discussion, the main functions need to be supported by SS-blocks in CONNECTED mode are beam management P1 procedure and RRM measurement. Beam management is considered as intra-cell mobility, whether doesn’t need to consider whether neighbouring cells have same or different periodicity. For RRM measurement, whether allows different periodicity configurations for intra-frequency cells need to be considered. 
If different periodicities are configured for intra-frequency RRM measurement, UE needs to maintain several periodicities for cell detection and RRM measurement. It is also very unclear how to indicate the different periodicities for the same frequency, especially the association of different periodicities to the cells. One possible way is that the association of each periodicity to the neighbouring cells are explicitly configured. In this way, the signalling overhead mapping different sets of cells to different periodicity is concerned. It further restricts UE behaviour on neighbouring cell detection, since UE can only detect the corresponding the cells based on the periodicity given by network. Another way is that the association of each periodicity to the neighbouring cells is self-detected by UE. So UE will maintain the association of the different periodicities and different sets of cells by itself. In both of the above methods, the complexity of UE implementation is concerned. Furthermore, it is questionable whether the measurement accuracy for different cells are comparable if different SS periodicities are configured. 
Proposal 1: A single SS periodicity is indicated per frequency for cell detection and RRM measurement. 
Since SS-block in used for RRM measurement, it’s possible that the periodicity can be indicated in the measurement configuration. However, RAN1 is also considering to utilize SS blocks for beam management. In this case, SS periodicity is not necessarily indicated in the measurement configuration, but indicated somewhere for both of the purposes of beam management and RRM measurement. How to configure the SS periodicity can be considered when RAN1 decides whether to use it for beam management. 
Proposal 2: How to configure the SS periodicity can be considered later when RAN1 decides whether to use SS blocks for beam management. 
2.2 Time index indication in PBCH
In RAN1#88bis meeting, RAN1 agreed to use NR-PBCH to indicate SS block time index within an SS burst set. Actually, another solution by introducing a new type of synchronization signal/channel to indicate the SS block index within an SS burst set was also discussed in RAN1. Receiving Time index indication from PBCH violates the RAN2 principle that UE is not required to receive system information from a neighbour cell to perform measurements. 
From RAN2 aspects, time index indication can be considered as an identifier of each SS block. It may be sent to network through measurement report, helping network make HO decision and provide proper RACH configuration for random access during HO. The main concern from RAN2 for using NR-PBCH indicating SS block time index is whether PBCH decoding has similar performance as TSS from the aspects of decoding latency, decoding complexity and reliability and whether PBCH decoding can be considered as one part of cell search. Furthermore, PBCH combining may also be required if it can’t be successfully decoded in one SS block.
In our understanding, PBCH decoding has higher decoding complexity and latency than TSS based scheme but still confined when compared with PDCCH with blind decoding. PBCH decoding should be able to be completed within a slot or less since its complexity is much lower, compared to PDCCH decoding. Furthermore, if the SS block index in PBCH has a predefined order, there is no big concern on the decoding complexity for RRM measurement. UE can just decode one of SS blocks within a SS burst to obtain the SS block indices of remaining ones.
For reliability, the TSS scheme is a sequence based design which is only optimal for info bit length <= 2. In RAN1 #88b, it was agreed in RAN1 that Polar code is utilized for info bit length >= 3. Considering SS block index can be up to 6 bits, Polar coding can be a choice. RAN1 is supposed to optimize PBCH design to minimize the decoding complexity and latency. So RAN2 is open to support time index indication in PBCH. 
Proposal 3: RAN2 is open to support time index indication carried in PBCH.

3 Conclusion
In this contribution, the impact of NR-SS block periodicity and the time index indication for CONNECTED RRM measurement are discussed. The proposals are summarized below:
Proposal 1: A single SS periodicity is indicated per frequency for cell detection and RRM measurement. 
Proposal 2: How to configure the SS periodicity can be considered later when RAN1 decides whether to use SS blocks for beam management. 
Proposal 3: RAN2 is open to support time index indication carried in PBCH.
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