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Introduction
In RAN1#88 and #88bis, the following was agreed [1][2]:

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] 
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)
Agreements:
· Working assumption: 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
· FFS modified ZC: 2 ZC sequences concatenation or interleaving in time or freq., 4 ZC sequences concatenation in time
· Number of SSS signals: 1000 post-scrambling
· PSS sequence length: 127 for frequency domain-based pure BPSK M sequence
· Note that PSS will be mapped to consecutive 127 subcarriers
· SSS sequence length: 127
· Subcarrier spacings for PSS/SSS for difference freq. ranges: 15kHz/30kHz for below 6 GHz, and 120kHz/240kHz for above 6 GHz
· Note: RAN1 assumes that RAN4 will decide it depending on frequency ranges
· SSS sequence details: Long M-sequence with scrambling
· SYNC frequency raster: RAN1 assumes that RAN4 will decide it 
· SS burst set periodicity default value for initial cell selection: 20/20 msec
· Note that RAN1 assumes that RAN4 will investigate requirements
· 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
· Prepare draft LS to RAN2/4 within Thursday – Asbjorn (Ericsson)/Juan (Qualcomm)

For the agreements above, this contribution discusses some issues on UE behavior on PBCH decoding.

PBCH decoding for RRC-CONNECTED UEs
According to the previous agreements, PBCH TTI is 80 ms and initial access UE assumes SS burst set periodicity of 20 ms. This may enable UE to combine multiple PBCHs across SS burst sets to increase coverage.
For CONNECTED UEs, network can configure the periodicity of SS burst set from 5 ms to 160 ms (5, 10, 20, 40, 80, 160). If UE doesn’t need to decode PBCH in CONNECTED mode at all, there’s no issue regarding network indication of SS burst set periodicity. Here, once configured, UE may assume PBCH periodicity is same as that of SS burst set. However if NR supports the changes of MIB in semi-static manner like LTE, anyhow some mechanism needs to be provided regarding how to inform UEs of the changes of system information and how to obtain new system information in UE side. One example is to use paging message which commands UEs to read MIB again. In this case, i.e. when system information is changed, UE needs to decode PBCH and combining of multiple PBCH (e.g. 4 times) should be supported to guarantee the cell coverage. Assuming 4 times combining and 80 ms PBCH TTI, SS burst set periodicity should be assumed less than or equal to 20 ms in UE side.
Proposal 1: For CONNECTED mode, UE behaviour in case for the changes of MIB contents (if supported) needs to be clarified.
In handover scenario, it would be desirable not to decode PBCH of target cell before or after handover command. This approach can reduce burden of PBCH decoding and/or handover interruption time and support configurable SS burst set periodicity without indicating SS burst set periodicity again for the cases larger than 20 ms. To support this approach, the method like in LTE can be taken into accounts. The target cell information without SFN can be delivered by the serving cell and UE assumption on the time difference between the current cell and the target cell can give SFN information for the target cell. Or as agreed in the previous meeting, synchronization information for neighbour cells can be indicated by network.

PBCH decoding for RRC-IDLE UE
Basically IDLE mode UEs can track SFN by itself based on SFN information acquired before going to IDLE mode. When MIB is changed, however, UE needs to decode PBCH again. Similar to the example in CONNECTED mode, paging message can inform UEs of the changes of MIB contents and UE can read updated MIB based on multiple combining of PBCHs. That is, SS burst set periodicity less than or equal to 20 ms should be assumed in UE side to support 4 times combining.
In cell-reselection case in IDLE mode, UE needs to read MIB and RMSI of a new cell, at least to identify if the new cell is in the same tracking area of the previously connected cell or not. According to the agreements below, UE will follow network indicated SS periodicity rather than default value of 20ms since this UE is not performing initial cell selection.
· 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
· Values for configuration set for CONNECTED/IDLE & non-standalone case
· {5, 10, 20, 40, 80, 160} ms
If the network indicated SS burst set periodicity is larger than 20 ms, due to lack of combining chance, this UE may not be able to decode PBCH of the new cell.
Proposal 2: For IDLE mode, UE behaviour for the following cases should be clarified further:
· When MIB contents are changed (if supported)
· When UE performs cell-reselection

Conclusions
The observations of this contribution are summarized below:
Proposal 1: For CONNECTED mode, UE behaviour on PBCH decoding in case for the changes of MIB contents (if supported) needs to be clarified.
Proposal 2: For IDLE mode, UE behaviour on PBCH decoding for the following cases should be clarified further:
· When MIB contents are changed (if supported)
· When UE performs cell-reselection
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