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Introduction
	In RAN1 #88bis, the following was agreed [1] on NR-PBCH combining and remaining issues:
Agreements:
· RAN1 strives to supports combining NR-PBCH
· The different options to be considered:
· Across SS Burst Set
· Within SS Burst Set 
· Within subset of an SS burst set, e.g. within an SS burst, within a number of slot(s) etc.
Also, for NR-PBCH the following remaining issues need to be finalized in the next meeting
· Transmission scheme 
· Including antenna port relationship to NR-PSS and NR-SSS
· DMRS design
· Time index indication signaling 
· Content and corresponding payload
· Estimate
· Channel coding
· Mapping of NR-PBCH to SS blocks within NR-PBCH TTI



In this contribution, we have some discussions and proposals on the PBCH combining options based on the above agreements.

Discussion
In NR, the idea of multiple PBCH repetitions combining in a LTE PBCH TTI in LTE can be reused, in which the repetition of PBCH in each PBCH TTI is fixed in the time domain, however, the NR-PBCH is agreed to be contained in the SS block which transmission depends on the beam configuration and mapping of SS blocks to bursts and bursts to burst set. Since the mapping relation is not clear, we will discuss the possible combining approaches in the following chapter. In addition, if UE is between two transmitted beams of a TRP or different TRPs as the background information of [2], the combining of the adjacent NR-PBCH beams within a SS Burst or Burst Set should be considered as well.
NR-PBCH combining for nonadjacent beams
In the previous meeting, the content of the SS block and NR-PBCH related are basically agreed as the following:
· 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 TTI: 80 msec

Since the mapping of NR-PBCH to SS blocks within NR-PBCH TTI is related to the details of SS burst set configurations (mapping of SS blocks to bursts and bursts to burst set), the UE could have no idea whether there is more than one round of beam sweeping in a SS burst set before decoding of the PBCH. Thus the NR-PBCH combining options could not be down-selected before the above details are clear.
However, there should be at least one SS block beam chance for a given UE to decode the PBCH in a SS burst set, if the SS block beam for a certain angle is fix repeated in each burst set of a PBCH TTI, then NR-PBCH combining across SS Burst Set could be supported in NR as a baseline, this does not mean other options are precluded.
Proposal 1: NR-PBCH combining across SS Burst Sets should be supported as a baseline.

NR-PBCH combining for adjacent beams
UE could be between two adjacent beams when it decodes the PBCH in initial access stage. In such case, if the combining of PBCH is always depending on one SSB beam occurrence among multiple SS burst or burst set, it is possible that such combining method could not improve the performance of PBCH decoding of that UE. And considering the beam system above 6GHz and NR-PBCH TTI is larger than that of LTE, the performance of NR-PBCH decoding should be improved by supporting the PBCH combining between adjacent beams.
However, as discussed in 2.1, the details of SS burst set configurations is not clear now, and UE know nothing about beam index before PBCH decoding according to the RAN1 agreements of RAN1#86bis, so it is difficult for the UE to support combining NR-PBCH between adjacent SS blocks without much UE blind detecting and complexity increasing.
If the SS block is fixed mapping to certain symbols in the subframe in which it is transmitted, then the UE could find the adjacent SS block for PBCH combining without more blind detection efforts, e.g. the assumed 4 symbols SS block is mapped in the 3-7 and/or the 8-12 OS of a subframe in which there are SS blocks to be transmitted. 
Observation1: The symbols on which SS block is mapped in a subframe should be fixed.
However, the content of the NR-PBCH in adjacent beams may not be the same because the time indication, so the NR-PBCH combining options depend on the SS block configuration in the SS burst set. Hence the other options should be FFS rather than be down selected before the remaining details of SS burst set configurations are clear.
Proposal 2: Other options for combining NR-PBCH should be down selected after the remaining details of SS burst set configurations are clear.

Conclusions
In this contribution we have the following observation and proposals:
Observation 1: The symbols on which SS block is mapped in a subframe should be fixed.
Proposal 1: NR-PBCH combining across SS Burst Sets should be supported as a baseline.
Proposal 2: Other options for combining NR-PBCH should be down selected after the remaining details of SS burst set configurations are clear.
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