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Introduction
In RAN1#87 meeting we proposed “subcell concept” [1] which could realize flexible cell split in different domains, for example spatial domain, frequency resource domain and coverage domain. In this contribution we would like to further introduce our thoughts on subcell concept especially on relation among NR-PBCH, minimum SIs and subcells.
Note that RAN2 agreement on SI is attached in the annex. "Minimum SI" at least includes information to support cell selection, for acquiring other SI, for accessing the cell. Minimum SI is broadcasted periodically. In this document, SIB to carry minimum SI is called as minimum SIB. 
This is update from R1-1700535.
Discussion
NR-PBCH
NR-PBCH carries at least part of the SFN and CRC were agreed. RAN2 agreed minimum SI includes at least SFN, list of PLMN, Cell ID, cell camping parameters, RACH parameters. We think these amount of information is too much to carry them over NR-PBCH. NR-PBCH should be fixed payload size but RAN2 agreement of minimum SI means flexible payload size is required. Therefore, we think NR-PBCH only carries part of minimum SI. On the other hand, NR-PBCH should indicate at least time/frequency resource position of the first SIB (e.g., SIB1). This allows not to use cell specific common search space. It is FFS whether all minimum SIB contents can be transmitted in the first SIB or some further remaining SIBs. If there are remaining minimum SIBs, the scheduling information for the other SIBs should be carried out by the first SIB. So we propose 
Proposal 1: NR-PBCH indicates time/frequency position of the first SIB. No CSS is needed for minimum SIBs.
In addition, as we proposed in our paging related paper [2], NR-PBCH would also indicate SIB update. The detailed design on such field is FFS.
Proposal 2: NR-PBCH indicates SIB update. FFS on field size.

Minimum SIB
The minimum SIBs carry common minimum RRC signalling in the cell for accessing the cell. In order to access the cell, random access procedure is required. Therefore, random access related configuration needs to be sent over minimum SIB as also agreed in RAN2. When cell contains multiple subcells, the configurations of subcells should be sent in minimum SIB. Example of the signalling is following.
- Subcell[0] {selection criteria of this subcell, PRACH related configuration, RAR configuration (including RS) including search space and control resource set, group common PDCCH configuration, .... },
- Subcell[1] {selection criteria of this subcell, PRACH related configuration, RAR configuration(including RS) including search space and control resource set, group common PDCCH configuration, .... },
- ....
- Subcell[n] {selection criteria of this subcell, PRACH related configuration, RAR configuration (including RS) including search space and control resource set, group common PDCCH configuration, .... }
RAR means random access response. So each subcell index is associated with some configurations of subcell. UE selects appropriate subcell index based on selection criteria of subcell and then initiate random access procedure based on related PRACH/RAR configurations. More discussions on group common PDCCH could refer to our accompanying contribution [3].

Based on above considerations, we propose 
Proposal 3: Minimum SIBs should indicate configurations of subcells and each configuration is associated with subcell selection, PRACH/RAR configuration including search space and control resource set, group common PDCCH configuration and so on. 

One option on indication of subcell configurations is by one cell common minimum SIB, as shown above. It could be specific SIB used for subcell configuration or combined with other contents in a SIB. It is like a common SIB for subcell configuration. Another option is different subcell’s configuration is indicated by different SIBs based on some metrics like repetition levels. For example one SIB indicates subcell’s configuration with small repetitions but another SIB indicates subcell’s configuration with large repetitions. But all the details could be discussed in RAN2. 

To obtain Subcell ID
In our view subcell ID is necessary element under subcell concept and it could be used for RS/scrambling/GCSS search space randomization. But there is no need to design specific RS like PSS/SSS to obtain subcell ID. As each subcell index is associated with RACH procedure, UE could automatically obtain subcell ID (equals to selected subcell index) after RACH procedure is successful. This could reduce some standardization complexity. One example is shown in Figure 1.
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Figure 1 Procedure on subcell ID obtainment
Conclusion
In this contribution we discussed some thoughts on relation among BCH, SIBs and subcells. We propose following,
Proposal 1: NR-PBCH indicates time/frequency position of SIB. No CSS is needed for minimum SIBs.
Proposal 2: NR-PBCH indicates SIB update. FFS on field size.
Proposal 3: Minimum SIBs should indicate configurations of subcells and each configuration is associated with subcell selection, PRACH/RAR configuration including search space and control resource set, group common PDCCH configuration and so on.
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Reference
RAN2 agreements related to SIs.
RAN2#95
1: 	RAN2 to agree on proposals 1, 4, 5, 6 and 7 from [1] to be captured as guidelines for SI design in RAN2 TR with rephrasing of some proposals if needed.
2: Other mechanisms than periodic broadcast of system information should be studied during study item.
3: Agree on the terminology of Minimum SI (at least for purpose of the SI discussions).
4: Minimum SI needs to be broadcasted periodically.
5: Contents and format of minimum SI are FFS. Content will at least include information to support cell selection, for acquiring other SI, for accessing the cell. 
FFS Whether all "cells"/TRPs periodically broadcast the minimum SI.
6: Agree on the terminology of Other SI where other SI comprises everything not broadcasted in minimum SI.
FFS Whether ETWS/CMAS like information would be considered as Other SI or Minimum SI
7: Both network triggered and UE initiated mechanisms for Other SI delivery shall be further studied.
8: It is network decision whether other SI is broadcasted or delivered through UE-specific signalling.

RAN2#95bis
Agreements
1: 	In addition to basic information for initial access to the cell, the minimum SIs should include the scheduling information for broadcasted SIs/
2: 	PWS information can be classified into other SI. FFS whether this PWS would need additional enhancements.


FFS Whether the minimum SIs is broadcasted periodically in every cell on which a UE can camp
FFS Whether there are cells in the system where the UE cannot camp.

RAN2#96
Agreements
1: 	For a cell/frequency that is considered for camping by UE, then UE should not be required to acquire minimum system information from other cell/frequency layer (this does not preclude reception via SFN that is under discussion in RAN1). This does not preclude the case that UE applies stored system information from previously visited cell(s).
2: 	There may be cells in the system on which the UE cannot camp and do not broadcast minimum system information 
3:	If UE cannot determine the full minimum SI of a cell (by receiving from that cell or from valid stored information from previous cells), UE shall consider that cell as barred. It is desirable for the UE to know very quickly that this cell is not campable.
4	Each cell on which UE is allowed to camp broadcasts at least some contents of the minimum system information.


Agreements
1: 	The minimum SI should provide the information of Other SIs available in the cell, including the SIB type and validity information.
2:	UE checks the scheduling information of the other SI in the minimum SI to detect whether a specific SIB is being broadcasted or not.
3:	The SI transmission window in LTE is baseline for NR.
4: 	The scheduling information for other SI should include SIB type, validity information, periodicity, SI-window information. 
FFS: Whether MSG1 and/or MSG3 is used to carry other SI request.
5: For UEs in connected, dedicated RRC signalling can be used for the request and delivery of other SI.


RAN2 NR adhoc
Agreements related to SI provided by broadcast
1: 	UE can request one or more SIs or all SIs (e.g. SIBs) in single request. 
2: 	One or more SIBs requested by UE are provided using approach 2 i.e. using SI scheduling frame work.
3: The scheduling information for other SI includes SIB type, validity information, periodicity, and SI-window information in minimum SI irrespective of whether other SI is periodically broadcasted or provided on demand.
FFS Whether there is an additional indication that an on demand SI is actually being broadcast at this instant in time.
4:  If minimum SI indicates that a SIB is not broadcasted, then UE does not assume that this SIB is a periodically broadcasted in its SI-Window at every SI-Period. Therefore the UE may send an SI request to receive this SIB. After sending the SI request, for receiving the requested SIB, UE monitors the SI window of requested SIB in one or more SI periods of that SIB.


Agreements
1: Minimum SI includes at least SFN, list of PLMN, Cell ID, cell camping parameters, RACH parameters.  
2: Scheduling information in minimum SI includes an indicator whether the concerned SI-block is periodically broadcasted or provided on demand.
3: Parameters required for requesting other SI-block(s) (if any needed, e.g. RACH preambles for request) if network allows on demand mechanism shall be included in minimum SI.
4: Cell-reselection neighbouring cell information is considered as other SI and can be provided on demand based on UE request.
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