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1. Introduction

In RAN1 #89 meeting, the following agreement is achieved to support multiple SS block transmission in wideband CC, 
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

· FFS: number of SS blocks in wideband
· FFS: number of SS blocks for RRM measurement

· FFS: Details of measurement configuration
In this contribution, we will discuss the motivation of the change for the frequency location of SS block, and propose possible solution to solve the issue based on the possible transmission of multiple SS blocks in wideband CC.
2. Discussion on change of the frequency location of SS block
In NR system, it is possible for operator to change the frequency position and possible carrier bandwidth of one carrier, e.g., as illustrated in Fig.1. The motivations for the change of the carrier frequency position include: 1) Change of spectrum utilization strategy, e.g., part of the carrier needs to be reserved for other utilization for forward capability 2). Inter-cell interference coordination, e.g., allow frequency shift of the frequency position of one carrier to avoid strong inter-cell interference; 3) Deploy separate carriers for different use cases (e.g., one carrier for eMBB and one carrier for URLLC) in one frequency band, and 4) allow carrier bandwidth adaptation for different carriers to cater for the change of the traffic, etc. 
In LTE, the frequency position of PSS/SSS and PBCH are fixed in one carrier, which is the centred 6PRBs of a carrier, and the carrier bandwidth of eNB is broadcasted to the UEs by PBCH. If the operator would like to change the frequency position of one carrier and possible carrier bandwidth of one carrier, the eNB needs to release all the connected UEs and reset all the parameters and then re-setup, which would impact the performance of UEs that in connection. 
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Fig. 1. Example of change of frequency location of one carrier
In NR system, if no enhancement is introduced, the connected UEs will still need to be released during re-setup, which will mandate all the connected UEs to perform cell search and RRC connection procedure again, which will result in the outage of those UEs for seconds. In addition, some UEs may be mandated to choose some other gNB, which is far away from the UEs, which will cause the performance degradation even when the UEs finish re-connection to the other gNB. Thus it is preferred to allow the change of the frequency position of one carrier with minimum impact on the UEs. Based on the current agreement of NR, the SS block(s) does not necessary to be located in the centred sub-band of a carrier. In other word, NR allows the SS block(s) to be located in other frequency position except for the centred frequency in one carrier. Based on this agreement, when the carrier frequency position and possible carrier bandwidth of the carrier is changed, and the changed carrier still cover the SS block that transmitted before the carrier change, it might be possible to allow the change of the frequency position of the carrier by reconfiguration of the bandwidth part, as illustrated in Fig. 2. Under such operation, the impact to the performance of connected UEs is neglectable. If the carrier frequency position and possible carrier bandwidth of the carrier is changed, and the changed carrier can not cover the SS block that transmitted before the carrier change, as illustrated in Fig. 1, some enhancement might be necessary to avoid the release of all the connected UEs. However, it is not preferred to introduce great impact on the NR spec and the corresponding UE behaviours to support such enhancement. In the following, one possible solution based upon the already agreed multiple SS blocks is proposed. 
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Fig. 2. Example of changed carrier covers the SS block that transmitted before the carrier change
To solve the change of frequency position of SS block and change of frequency position of carrier, it is recommended to support at least two SS blocks to be transmitted simultaneously, to ensure the connection of UEs do not need to be released, as shown in Fig. 3. One example is illustrated in Fig. 3. Due to the change of frequency position of the carrier, the position of the ‘primary’ SS block need to be changed. Before the change of the carrier position, the gNB could transmit both the ‘primary’ SS block and ‘new’ SS block simultaneously. In addition, the gNB needs to inform the UEs on which one is the primary SS block and which one is the new SS block. For UEs in RRC idle mode, such indication can allow the UEs know which SS block can be used for RRM measurement. For UEs in RRC connected mode, such indication can inform the UEs the change of the SS blocks and the validation timing window. In addition, if the bandwidth part is assigned to UE based on a resource allocation scheme with relative relationship with SS block, the change of the carrier position may also need to be informed to the RRC connected UEs. However, it still needs further study whether additional UE behaviour on RRM measurement needs to be introduced. At least it is preferred that minimum impact on the RRM measurement will be introduced.
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Fig. 2. Example of multiple SS blocks in one carrier to assist the change of frequency location of one carrier
Proposal 1: It is recommended to support the change of the frequency position and carrier bandwidth of one carrier, without mandating UEs in RRC connected mode to be released. 
Proposal 2: When the frequency position of SS block is planned to be changed, it is proposed to support at least two SS blocks to be transmitted simultaneously during a changing period, and support corresponding indication on which one is the primary SS block and which one is the new SS block.
In general, when changing SS block position, it is necessary to discuss the UE behavior when two SS blocks are transmitted simultaneously by gNB during the changing period. 
It is expected that the changed carrier bandwidth to be one of the candidates that RAN4 will specify for system bandwidth. 
3. Conclusions 
In this contribution, we discussed the change for the frequency location of SS block, and propose:
Proposal 1: It is recommended to support the change of the frequency position and carrier bandwidth of one carrier, without mandating UEs in RRC connected mode to be released. 

Proposal 2: When the frequency position of SS block is planned to be changed, it is proposed to support at least two SS blocks to be transmitted simultaneously during a changing period, and support corresponding indication on which one is the primary SS block and which one is the new SS block.
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