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1 Introduction
In RAN1#89, the following agreements have been achieved [1]:

Agreements:
· Support single and multiple SS block transmissions in wideband CC in the frequency domain
· For non-CA UE with a smaller BW capability and potentially for  CA UE, the measurement gap for RRM measurement and potentially other purposes (e.g., path loss measurement for UL power control) using SS block is supported (if it is agreed that there is no SS block in the active BW part(s))

· UE can be informed of the presence/parameters of the SS block(s) and parameters necessary for RRM measurement 
· FFS: via either RMSI, other system information, or RRC signaling

Agreements:
· The maximum bandwidth for CORESET for RMSI scheduling and NR-PDSCH carrying RMSI should be equal to or smaller than a certain DL bandwidth of NR that all UE can support in each frequency range
Agreements:
· Random access (RA) configuration is included in remaining minimum SI.
Agreements:
· For frequency location of CORESET for RMSI scheduling and NR-PDSCH for RMSI, RAN1 will select one or more alternative(s) from followings in the next meeting
· Alt. 1: CORESET for RMSI scheduling and NR-PDSCH for RMSI are confined within the BW of one NR-PBCH

· Alt. 2: CORESET for RMSI scheduling is confined within the BW of one NR-PBCH and NR-PDSCH for RMSI is not confined within the BW of one NR-PBCH

· Alt. 3: CORESET for RMSI scheduling and NR-PDSCH for RMSI are not confined within the BW of one NR-PBCH
In RAN1#90, the following agreements have been achieved [2]:

Agreements:
· There is an initial active DL/UL bandwidth part pair to be valid for a UE until the UE is explicitly (re)configured with bandwidth part(s) during or after RRC connection is established

· The initial active DL/UL bandwidth part is confined within the UE minimum bandwidth for the given frequency band

· FFS: details of initial active DL/UL bandwidth part are discussed in initial access agenda

In this paper, issues related to multiple SS blocks and initial active DL/UL BWP are discussed. This is a revision of R1-1715713.
2 Discussion

2.1 Multiple SS blocks in a wideband carrier
Multiple SS block transmissions in wideband CC in the frequency domain is supported. Each of the SS block at different frequency location could be associated with a separate RMSI. Alternatively, multiple SS blocks could potentially point to the same RMSI, i.e. only a single RMSI is transmitted associated with a number of SS blocks. In this case, there are some new issues that should be addressed, e.g. the indication of common PRB index, the signaling for single common CORESET for RMSI etc. From signaling overhead point of view, this may not be preferable since all the possible offset between the SS block and the CORESET for RMSI needs to be considered for PBCH. Each SS block points to different common search space and allow separately RMSI configuration is preferable.
Observation 1: Multiple SS blocks pointing to the same RMSI will introduces some new issues, e.g. for the indication of common PRB index and signaling for single common CORESET for RMSI.
If multiple RMSIs are included in a wideband carrier, each RMSI corresponds to a given bandwidth part. Some configurations in the RMSI should be carefully treated, e.g. the random access configuration which contains the PRACH configuration for the delivery of preamble. The PRACH configuration in different RMSI should be excluded, if a PRACH configuration is configured by two RMSI in a wideband carrier, the gNB will be confused about the frequency location of the control for RAR as illustrated in the Figure 1, and the frequency location of control for RAR may be same as the control for RMSI which is indicated in the PBCH.
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Figure 1 One PRACH configuration configured in multiple RMSIs
Proposal 1: One PRACH configuration should be indicated by only one RMSI if multiple RMSIs are present in one wideband CC.
If there are multiple SS blocks in a wideband carrier, how to inform UE about the presence/parameters of SS block and parameters necessary for RRM measurement should be addressed. Several candidates of signaling can be selected, e.g. via RMSI, other system information, RRC signaling. 

For UE in RRC_IDLE mode, since the UE bandwidth capability has not yet reported to the network, the UE will perform measurement based on SS blocks and camp on one of the SS blocks without knowing whether they are from the same or different carriers. 

For UE in RRC_CONNECTED mode, RRC signaling can be used to inform the UE about the information of SS blocks. In case of a wideband carrier, multiple SS blocks can be transmitted, which will be beneficial for RRM measurement and potential path loss estimation, especially for a wideband UE. A wideband UE can be informed about the presence/parameters of SS block and parameters necessary for RRM measurements via RRC signaling. Since the SS block may not be located around the central frequency of the NR carrier, there is a need to indicate the carrier frequency to the UE in addition to the SS block information so that a wideband UE could understand the multiple SS blocks actually come from one wideband carrier. 
To indicate the channel frequency of the wideband CC, the following schemes can be considered

· Absolution channel number: An absolute channel number, e.g. ARFCN, can be indicated to the UE such that the carrier frequency can be derived based on a predefined mapping between the channel number and the carrier frequency. 

· Relative channel number: A relative channel number based on the frequency offset between a reference point and carrier frequency can be indicated the UE. The frequency offset can be determined in terms of channel raster steps, SS raster steps, PRBs or a combination of above. The reference point can be the center frequency of detected SS block.
Proposal 2: For UEs in RRC_CONNECTED mode, the presence/parameters of the SS block(s) and parameters necessary for RRM measurement can be informed via RRC signalling.

Proposal 3: For wideband UEs in RRC_CONNECTED mode, the carrier frequency of a wideband CC can be signalled via RRC to inform the UE about the association of the SS blocks and the wideband CC.
2.2 Initial active DL/UL BWP
It has been agreed in RAN1#90 that there is an initial active DL/UL bandwidth part pair to be valid for a UE until the UE is explicitly (re)configured with bandwidth part(s) during or after RRC connection is established. 
During initial access, RMSI bandwidth can be same as the bandwidth of initial active DL BWP, there is no strong motivation to define two bandwidth which just increases the system complexity. For initial active DL BWP, the SS block, CORESET for RMSI, NR-PDSCH carrying RMSI, paging, OSI, Msg.2 and Msg.4 should be transmitted within the BWP. This means that UE should know the bandwidth and frequency location of the initial active DL BWP after receiving the NR-PBCH. 

· Bandwidth of initial active DL BWP
It has been agreed that the initial active DL bandwidth part is confined within the UE minimum bandwidth for the given frequency band, the bandwidth can be determined by the following three options:

· Option 1: Indicated in PBCH
Some bandwidth candidates should be predefined, and [x] bits can be used for indication [3]. This enables more flexible for DL information scheduling.
· Option 2: Same as the SS block

Same bandwidth as SS block will lead very large performance loss for RMSI, more number of PRBs is beneficial for coverage and fast beam sweeping. 
· Option 3: Predefined

The bandwidth can be predefined as the UE minimum bandwidth, e.g. 20MHz. However, if one carrier bandwidth is just 5MHz and UE use 20MHz RF chain to receive RMSI, adjacent carriers may lead to large performance loss for RMSI.
· Frequency location of initial active DL BWP

The frequency location of the initial active DL BWP can be derived from the bandwidth and SS block, e.g. center frequency of the initial active DL BWP and SS block has an frequency offset, as the edge of SS block PRB and data PRB boundary may not be aligned. Predefining the frequency location of SS block and initial active DL BWP can reduce the PBCH payload size, additional bits are not needed for indication of frequency location of initial active DL BWP.
For the paired UL BWP, the bandwidth and frequency location can be informed in RMSI. The frequency location informed can be the center frequency of the UL BWP. Note that RMSI can indicate two UL BWPs in case the RMSI also indicates an SUL carrier that the UE can use for initial access, in which case the initial active UL BWP depends on which carrier the UE uses for performing initial access.
Observation 2: There is no motivation to define the bandwidth of RMSI and bandwidth of initial active DL BWP separately.
Proposal 4: The bandwidth of initial active DL BWP is informed in NR-PBCH.
Proposal 5: The center frequency of initial active DL BWP is derived from center of SS block and the offset between the edge of SS block PRB and data PRB boundary.
Proposal 6: The centre frequency and bandwidth of each candidate initial active UL BWP(s) is signaled in RMSI.
3 Conclusion
Observation 1: Multiple SS blocks pointing to the same RMSI will introduces some new issues, e.g. for the indication of common PRB index and signaling for single common CORESET for RMSI.
Observation 2: There is no motivation to define the bandwidth of RMSI and bandwidth of initial active DL BWP separately.
Proposal 1: One PRACH configuration should be indicated by only one RMSI if multiple RMSIs are present in one wideband CC.
Proposal 2: For UEs in RRC_CONNECTED mode, the presence/parameters of the SS block(s) and parameters necessary for RRM measurement can be informed via RRC signalling.

Proposal 3: For wideband UEs in RRC_CONNECTED mode, the carrier frequency of a wideband CC can be signalled via RRC to inform the UE about the association of the SS blocks and the wideband CC.
Proposal 4: The bandwidth of initial active DL BWP is informed in NR-PBCH.
Proposal 5: The center frequency of initial active DL BWP is derived from center of SS block and the offset between the edge of SS block PRB and data PRB boundary.

Proposal 6: The centre frequency and bandwidth of each candidate initial active UL BWP(s) is signaled in RMSI.
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