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Introduction
In RAN1#88bis meeting, followings were agreed,

Agreements:
· Down-select one of SCS options for the remaining minimum system information transmission
· Option 1: PBCH signals the SCS of the remaining minimum system information 
· Option 2: The same SCS applied in PBCH transmission is used for the transmission of the remaining minimum system information
· FFS whether the SCS refers to the control and/or data channel for remaining minimum system information
· Note: RAN2 has decided to go with option 2
· Down-select one of SCS options for PRACH msg. 3 transmission 
· Option 1: RACH configuration (possibly within PBCH or the remaining minimum system information) provides the SCS of the PRACH msg. 3
· Option 2: The same SCS applied in PBCH transmission is used for the transmission of the PRACH msg. 3
· Option 3: RAR can indicate the SCS of the PRACH msg. 3 transmission 
· FFS the determination of the SCS for msg  1, 2, and 4

Agreements:
· NR-PDSCH carrying the remaining minimum system information is scheduled using NR-PDCCH.
· NR-PBCH provides configuration information for the NR-PDCCH scheduling the NR-PDSCH carrying the remaining minimum system information
· FFS if a part of configuration information can be derived by specification

Agreements:
· The broadcast delivery of other system information (OSI) is supported by NR-PDSCH transmission. The scheduling information of broadcast NR-PDSCH is considered to be carried by the following option(s):
· Option 1: NR-PDCCH
· Option 2: Remaining minimum system information
· Other options are not precluded
· FFS: Maximum TBS for OSI.

This contribution which is the update of R1-1705170 is to continue the discussion on above remained issues.
Discussion
SCS options for the remaining minimum system information transmission
Seeing RAN2’s decision it is reasonable to go with option 2, namely the same SCS applied in PBCH transmission is used for the transmission of the remaining minimum system information (RMSI). 
Proposal 1: The same SCS applied in PBCH transmission is used for the transmission of the remaining minimum system information (option 2).

SCS options for random access message transmission
Random access procedure is a key function to access subcell in our view [1] and its configurations including SCS of different random access messages (like RACH msg.1, RACH msg.2, RACH msg.3) can be indicated in the minimum system information. Different subcell may have different SCS so it is not desirable to indicate it by PBCH. To indicate SCS of PRACH msg.3 in RAR seems also unnecessary as indication by SIB already can provide sufficient flexibility on configuring SCS of each RACH messages. Same SCS among RACH messages can be default operation to save SIB signalling. 
Proposal 2: SCS for RACH msg.1, 2, 3 and 4 is configured by the remaining minimum system information.

Which part of minimum system information is transmitted in NR-PBCH
It was agreed that NR-PBCH provides configuration information for the NR-PDCCH scheduling the NR-PDSCH carrying the remaining minimum system information. But in our view, in some cases like long coverage and pure analogue beam forming case, to use PDCCH means larger overhead because of PDCCH itself. 
In long coverage case (like to have the same or similar coverage with lower frequency band operation in the higher frequency), PDCCH can be slot or more than slot length. We agree [3] that "RAN1 should design the scheduling of the system information so that is can support extended coverage already from the initial release". Although [3] still propose to use PDCCH, our view is to use PDCCH is not reasonable for extended coverage case as fast scheduling does not work well and PDCCH overhead is large.
In analogue beam forming case, dynamic scheduling by PDCCH is unnecessary as the whole carrier could be allocated to certain wide direction and FDM is not so useful and to consume some symbol only for PDCCH is overhead. In [4], "NR should support at least three different delivery mechanisms for the NR-PDSCH carrying the remaining minimum system information (1) omnidirectional or wide beam (e.g. sector) transmission, (2) sweeping of narrow beams, and (3) SFN transmission involving multiple cells or multiple TRPs serving the same cell" is proposed. We agree such view. In case of sweeping of narrow beams and SFN transmission involving multiple cells or multiple TRPs, to schedule PDCCH are also larger overhead and unnecessary as how sweeping and how SFN transmission should be rather pre-fixed for the better operation purpose.
In these operations, PDCCH less operation is necessary. Then always relying on PDCCH scheduling to transmit minimum system information is unreasonable for these cases. 
Proposal 3: To have PDCCH less operations for the scheduling of the NR-PDSCH carrying the remaining minimum system information. 

Scheduling of OSI
Based on RAN2 agreements RMSI should indicate long-term scheduling information of OSIs, like validity information, periodicity, SI-window information [2]. Therefore, long-term scheduling information of OSIs is scheduled by RMSI (remaining minimum system information) should be supported. In this sense, option 2 should be supported. 
Then the remaining issue is how to schedule short-term scheduling information of OSIs, like which exact subframe, MCS and resource size. There could be alternatives, 
Alt.1: RMSI indicates short-term scheduling information of OSIs 
Alt.2: NR-PDCCH indicates short-term scheduling information of OSIs (option 1 based on RAN1 agreements)
We are fine to go with alternative 2 in case NR-PDCCCH is used for RMSI. 

Proposal 4: Instead of discussing which option is supported based on RAN 1 agreements, long-term scheduling information and short-term scheduling information of OSIs should be discussed.
Proposal 5: Long-term scheduling information of OSIs is scheduled by RMSI (remaining minimum system information) should be supported in line with RAN2 agreements.
Proposal 6: NR-PDCCH indicates short-term scheduling information of OSIs when NR-PDCCH is used for RMSI. 

Remaining minimum SIB and relation with subcell
The remaining minimum SIBs should 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 remaining minimum SIB as also agreed in RAN2. When cell contains multiple subcells, the configurations of subcells should be sent in remaining 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 7: Remaining 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: The same SCS applied in PBCH transmission is used for the transmission of the remaining minimum system information (option 2).
Proposal 2: SCS for RACH msg.1, 2, 3 and 4 is configured by the remaining minimum system information.
Proposal 3: To have PDCCH less operations for the scheduling of the NR-PDSCH carrying the remaining minimum system information. 
Proposal 4: Instead of discussing which option is supported based on RAN 1 agreements, long-term scheduling information and short-term scheduling information of OSIs should be discussed.
Proposal 5: Long-term scheduling information of OSIs is scheduled by RMSI (remaining minimum system information) should be supported in line with RAN2 agreements.
Proposal 6: NR-PDCCH indicates short-term scheduling information of OSIs when NR-PDCCH is used for RMSI. 
Proposal 7: Remaining 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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RAN2 agreements related to SIs up to now.
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.


RAN2#97
Agreements
1: Broadcasting some kind of index/identifier in minimum SI to enable the UE to avoid re-acquisition of already stored SI-block(s)/SI message(s). The index/identifier and associated system information can be applicable in more than one cell. System information valid in one  cell may be valid also in other cells.
FFS what the index/identifier is (e.g. single index or area plus value tag, etc)
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