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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 this paper, issues related to multiple SS blocks and frequency location of CORESET for RMSI are discussed.

2 Discussion

2.1 Multiple SS blocks in a wideband carrier
In previous NR AH#2 meeting, it was agreed that NR-PSS/SSS sequence is mapped to the centre 127 subcarriers of the 24 PRBs used for the SS block. Therefore, after SS detection, UE could determine the PRB grid structure for the SS block. To receive the remaining minimum system information, UE needs to determine the PRB grid structure for the data/control channel in the carrier, and two options could be considered:

· Alt 1: For the SS block numerology, assuming PRB grid structure for SS block and the carrier are same. Then no additional signaling is required for the PRB grid structure indication. 
· Alt 2: For the SS block numerology, assuming PRB grid for SS block and the carrier may be different. Then additional explicit or implicit indication is needed, e.g. NR-MIB explicitly indicates the frequency offset between the two PRB grids. 

If multiple RMSIs are included in a wideband carrier, each RMSI is corresponded 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. During the initial access, RMSI and other system information can be used to inform UE about the SS block information, after initial access, the UE is in the RRC connected state, RRC signaling can be used to inform UE about the information of SS block. In addition, for RRM and path loss measurements, more than one SS blocks are beneficial and RRC signaling can be used to inform UE about the presence/parameters of SS block and parameters necessary for RRM measurements.
Proposal 2: For RRC_CONNECTED UEs, the presence/parameters of the SS block(s) and parameters necessary for RRM measurement can be informed via RRC signalling.

In LTE, each carrier has a Cell ID associated with it. For a wideband carrier in NR, it is not clear multiple SS blocks in frequency carry same or different NR Cell ID. One motivation to support the different NR Cell ID is such that network can configure some TRPs that is at the border of two NR cells to transmit SS of two cells to improve the UE mobility performance.
The transmission is from the network perspective on a wideband carrier. From UE perspective, since there will be different UE bandwidth capabilities and the following may happen:

· Wideband UE: it will associate itself with the strongest NR cell based on SS block measurements (regardless whether there are multiple SS blocks in frequency domain)

· Narrowband UE: it will detect the SS block until an SS block with corresponding RMSI is detected. In the case of multiple SS blocks in wideband, it may be the strongest one or the first one that the narrowband UE detects. During mobility between NR cells, the narrowband UE may need to do inter-frequency measurements (since the SS blocks corresponding to another NR cell maybe in another frequency location in the wideband carrier).
Proposal 3: The NR Cell ID carried by the multiple SS blocks in a wideband CC can be same or different.

2.2 Frequency location of CORESET for RMSI
It has been agreed in previous meeting that the maximum bandwidth for CORESET for RMSI scheduling and NR-PDSCH carrying RMSI should be equal to or smaller than a certain DL bandwidth. To avoid RF retuning during initial access, on receiving the CORESET for RMSI and NR-PDSCH carrying RMSI, the center and bandwidth of RF chain should not be changed. Thus that CORESET for RMSI and NR-PDSCH carrying RMSI should be confined within a certain DL bandwidth (RMSI resource allocation region) that all UEs can support. 
For the bandwidth of the RMSI RA region, it can be indicated by NR-MIB or predefined, e.g. predefining the bandwidth is the minimum UE bandwidth. For the frequency location of the RMSI RA region, it can be derived from the bandwidth and the CORESET for RMSI, e.g. boundary/center frequency of the BWP for RMSI and CORESET for RMSI are aligned.
Proposal 4: At least CORESET for RMSI scheduling and NR-PDSCH carrying RMSI should be confined within a certain DL bandwidth that is equal to or smaller than minimum UE receive bandwidth.
As discussed in our companion contribution [2], the RMSI scheduling information which carries the CORESET information for RMSI should be indicated by NR-PBCH. For frequency-domain resources, it is possible to configure at least a starting position and a bandwidth for the CORESET. For example, as shown in Figure 2, 4 starting positions can be (pre-)configured with “offsets” relative to the frequency location of the SS block, and NR-PBCH indicates the chosen one. In addition, the bandwidth and time-domain resources of the CORESET could also be indicated by NR-PBCH [2]. 

[image: image2.emf]SS block

f

CORESET 

for RMSI

CORESET 

for RMSI

CORESET 

for RMSI

CORESET 

for RMSI

offset-1

offset-2

offset-3

offset-4


Figure 2 Frequency location of SS block and CORESET for RMSI scheduling
Proposal 5: The frequency-domain offset of the starting position of the CORESET for RMSI from the SS block is indicated in NR-MIB. 
3 Conclusion
Proposal 1: One PRACH configuration should be indicated by only one RMSI if multiple RMSIs are present in one wideband CC.
Proposal 2: For RRC_CONNECTED UEs, the presence/parameters of the SS block(s) and parameters necessary for RRM measurement can be informed via RRC signalling.

Proposal 3: The NR Cell ID carried by the multiple SS blocks in a wideband CC can be same or different.

Proposal 4: At least CORESET for RMSI scheduling and NR-PDSCH carrying RMSI should be confined within a certain DL bandwidth that is equal to or smaller than minimum UE receive bandwidth.
Proposal 5: The frequency-domain offset of the starting position of the CORESET for RMSI from the SS block is indicated in NR-MIB. 
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