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Introduction
[bookmark: _GoBack]In RAN1#89 meeting[1], multiple SS block transmissions in wideband CC has been supported.
[bookmark: _Toc464256869]Agreements:
· [bookmark: OLE_LINK22]Support single and multiple SS block transmissions in wideband CC in the frequency domain
In RAN1#90 meeting[2], the relationship between the SS block and the RMSI has be discussed. Based on the agreements, CORESET for RMSI scheduling and NR-PDSCH for RMSI does not have to be confined within the same BW of corresponding NR-PBCH
Agreements:
· For frequency location of CORESET for RMSI scheduling and NR-PDSCH for RMSI, 
· CORESET for RMSI scheduling and NR-PDSCH for RMSI does not have to be confined within the same BW of corresponding NR-PBCH
· Bandwidth for CORESET and NR-PDSCH for RMSI is confined within the UE minimum bandwidth for the given frequency band
In RAN1 #90bis meeting[3] and the related email discussion, it has been agreed that PBCH contents, except the SSB index, should be the same for all SS/PBCH blocks within an SS burst set for the same center frequency. However, whether the PBCH contents should be the same for all SS blocks with different frequencies needs to be considered.
Agreements:
·  (Working assumption) PBCH contents, except the SSB index, should be the same for all SS/PBCH blocks within an SSB burst set for the same center frequency
Meanwhile, in RAN1 #90bis meeting, the frequency location and bandwidth of RMSI CORESET have been defined as the frequency location and bandwidth of the initial active DL BWP. PDSCH delivering RMSI are confined within the initial active DL BWP. Whether other channels, e.g. for paging and random access, shall be confined with the initial active DL BWP is still in discussion. 
Agreements:
· The initial active DL BWP is defined as frequency location and bandwidth of RMSI CORESET and numerology of RMSI.
· PDSCH delievering RMSI are confined within the initial active DL BWP
Besides, in RAN1#90 meeting and #90bis meeting, some agreements on the indication of PRB 0 need to be noted as well.
Agreements:
· Common PRB indexing is used at least for DL BWP configuration in RRC connected state
· The reference point is PRB 0, which is common to all the UEs sharing a wideband CC from network perspective, regardless of whether they are NB, CA, or WB UEs. 
· An offset from PRB 0 to the lowest PRB of the SS block accessed by the UE is configured by high layer signaling
· FFS the configuration is by RMSI and/or UE-specific signaling
Agreements:
· A UE is RRC signaled an offset between PRB 0 for common PRB indexing and a reference location 
· For DL in Pcell, the reference location is the lowest PRB of the cell-defining SSB

In this contribution, we will discuss some remaining issues on the wideband CC with multiple FDMed SS blocks and focus on the association between the SS block and the RMSI.
Discussion
For initial access, an SS block provides the information to find a cell and a corresponding RMSI offers the necessary information to access the cell. 
In the RAN1#89 meeting, it comes to the agreements that several SS blocks can be configured in a wideband CC in the frequency domain. Considering the relationship between an SS block and a RMSI, there will be two kinds of SS blocks, i.e. the SS block (with a corresponding RMSI) which can be used to access a cell and the SS block (without a corresponding RMSI) which can be used for other purposes, e.g. for RRM measurement. An example is shown in Fig.1, one of these FDMed SS blocks is associated with a RMSI and the others are not. Thus, to access the cell, a UE needs to detect multiple SS blocks until it finds the SS block associated with a RMSI.
Observation 1: To access a cell, a UE needs to find an SS block with a corresponding RMSI.



Fig.1 An example of the association between an SS block and a RMSI. One of the FDMed SS blocks is associated with a RMSI and the others are not associated with the RMSI.

However, it needs to be noted that if some of the SS blocks can be detected during the cell-search process, but they cannot be used to access the corresponding cell, these SS blocks may cause some unnecessary works on PSS/SSS/PBCH detecting and decoding during the cell-search process. This scenario will bring extra complexity and latency to the cell-search procedure. 
One direct solution for this issue is that, each of the FDMed SS blocks in a wideband CC is associated with a corresponding RMSI as shown in Fig.2. It allows that every SS block can be used to find and access the corresponding cell, but it may bring multiple FDMed RMSIs in a wideband CC which results in high overheads.
Observation 2: Multiple FDMed RMSIs, which are contained in a wideband CC, result in high overhead.



Fig.2 An example of the association between an SS block and a RMSI. Each of the FDMed SS blocks in a wideband CC is associated with a corresponding RMSI.

Another solution is that, several FDMed SS blocks in a wideband CC can be associated with one RMSI, i.e. multiple FDMed NR-PBCHs in a wideband CC configure a same CORESET for RMSI. Thus, the number of FDMed RMSIs will be reduced. In this solution, a UE can use any of the FDMed SS blocks in a wideband CC to find a cell, obtain the corresponding RMSI and access the cell. Fig. 3 gives some examples of the association between multiple SS blocks and a RMSI. 
Proposal 1: All SS blocks in a wideband CC should be associated with a corresponding RMSI and can be used for cell search and accessing.
Proposal 2: Multiple FDMed NR-PBCHs in a wideband CC configuring a same CORESET for RMSI should be supported.


Fig.3 An example of the association between an SS block and a RMSI. Several FDMed SS blocks in a wideband CC can be associated with one RMSI.
Furthermore, considering the load balance, semi-static updating of the frequency position of RMSI CORESET, i.e. semi-static updating of the frequency position of initial active DL BWP, shall be supported in NR. Accordingly, the update of the relationship between the SS block and the RMSI shall be supported in NR. Thus, if paging and RACH related procedures are confined within the initial active DL BWP, the new accessing UEs may use an updated initial active DL BWP to perform paging and random accessing.
In addition, it has been agreed that an offset from a reference point(PRB 0) to the lowest PRB of the SS block accessed by the UE is configured by a RRC signaling in RAN1#90bis meeting. Based on the agreements, when multiple FDMed SS blocks in a wideband CC are associated with one RMSI, how to indicate the reference point needs to be considered.

Conclusion
In this contribution, we give our considerations on the association between the SS block and the RMSI. Based on the above discussion, the following proposals is drawn.
Observation 1: To access a cell, a UE needs to find an SS block with a corresponding RMSI
Observation 2: Multiple FDMed RMSIs, which are contained in a wideband CC, result in high overhead.
Proposal 1: All SS blocks in a wideband CC should be associated with a corresponding RMSI and can be used for cell search and accessing.
Proposal 2: Multiple FDMed NR-PBCHs in a wideband CC configure a same CORESET for RMSI should be supported.
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