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1 Introduction
In the previous meetings, several issues are remaining open related to SS block transmission. One is related to the indication of the actually transmitted SS blocks, the other one is related to SS block transmissions in a wideband CC.

In this contribution, we discussed these two issues in the paper. 

To be noted, this paper is updated based on paper R1-1713682 [1] submitted in RAN1#90.
2 Indication of Actually Transmitted SS blocks
In RAN1#90 meeting [2], the working assumption has been agreed for indication of actually transmitted SS block with 6 alternatives for down-selection, as extracted below:

	Working assumptions:
· The actually transmitted SS blocks is indicated in RMSI for both sub6GHz and over6GHz cases

· Indication is in compressed form in above 6 GHz case, and an indication method is down-selected from following alternatives
· Alt.1: Group-Bitmap + Bitmap in Group

· A Group is defined as consecutive SS/PBCH blocks

· Bitmap in Group can indicate which SS/PBCH block is actually transmitted within a Group, each Group has the same pattern of SS/PBCH block transmission, and Group-Bitmap can indicate which Group is actually transmitted

· E.g., [8]+[8] bits in case of 8 Groups and 8 SS/PBCH blocks per Group

· Alt.2: Group-Bitmap + The number of actually transmitted SS/PBCH block in Group (with fixed starting index of SS/PBCH block)

· A Group is defined as consecutive SS/PBCH blocks

· Group-Bitmap can indicate which Group is actually transmitted, SS/PBCH blocks within a Group are logically consecutive, the number of actually transmitted SS/PBCH block indicates how many logically consecutive SS/PBCH blocks are actually transmitted starting from the first index, and the number is commonly applied to all transmitted Groups

· E.g., [8]+[3] bits in case of 8 Groups and 8 SS/PBCH blocks per Group

· Alt.3: Bitmap in Group + The number of actually transmitted Groups (with fixed starting index of Group)

· A Group is defined as consecutive SS/PBCH blocks

· Bitmap in Group can indicate which SS/PBCH block is actually transmitted within a Group, each Group has the same pattern of SS/PBCH block transmission, and the number of actually transmitted Groups indicates how many consecutive Groups are actually transmitted starting from the first Group

· E.g., [8]+[3] bits in case of 8 Groups and 8 SS/PBCH blocks per Group

· Alt.4: Group-Bitmap + The number of actually transmitted SS/PBCH block in each Group

· A Group is defined as consecutive SS/PBCH blocks

· Group-Bitmap can indicate which Group is actually transmitted, SS/PBCH blocks within a Group are logically consecutive, and the number of actually transmitted SS/PBCH block for each Group indicates how many logically consecutive SS/PBCH blocks are actually transmitted starting from the first index

· Minimum [8]+[3] bits, maximum [8]+[3]*[8] bits in case of 8 Groups and 8 SS/PBCH blocks per Group

· Alt.5: The number of actually transmitted SS/PBCH blocks + starting index + gap between two consecutive SS/PBCH blocks

· [6]+[6]+[6] bits

· Alt.6: Group-Bitmap

· A Group is defined as consecutive SS/PBCH blocks

· Group-Bitmap can indicate which Group is actually transmitted, and all SS/PBCH blocks within a transmitted Group are actually transmitted

· E.g., [8] bits in case of 8 Groups and 8 SS/PBCH blocks per Group

· Other alternatives are not precluded



During the early discussion for SS block mapping pattern within one slot, several options have been discussed by muting some SS block in some possible locations for co-existence between NR and LTE. As illustrated in Figure 1, the 2nd and 4th SS blocks can be muted to fit 30KHz NR SS blocks within LTE subframe without collision on CRS. It implies that the indication of non-consecutive SS blocks for rate matching should be supported. Therefore, the indication should at least support the bitmap in group, i.e., alt.1 and alt.3. 

Furthermore, considering the signalling overhead, 8+8bits in Alt.1 vs. 8+3bits in Alt.3, Alt.3 is slightly preferred. On the other hand, from the serving cell measurement perspective, the localized SS block group transmission implied in Alt.3 can be beneficial for the compressed measurement on the serving cell, which makes the implementation and RRM measurement simple. 
Proposal 1: Indication of actually transmitted SS blocks adopts Alt.3, i.e., Bitmap in Group + The number of actually transmitted Groups.
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Figure 1. Options for operation with 30KHz SS block mapping.
3 SS block transmissions in wideband CC
In RAN1#89 [3], the following agreements were reached for SS block transmissions 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 section, we provided our view on the following aspects:

· Single/multiple SS block transmissions within wideband CC 

· Idle Mode UE operation within a wideband CC 

· Connected Mode UE operation within a wideband CC 
· RSSI measurement within a wideband CC 
3.1 Single/multiple SS block transmissions within wideband CC
SS block including PSS/SSS and PBCH is used for the synchronization, timing reference, initial system configuration and RRM measurement. In case of multiple FDMed SS block transmissions within a wideband CC, some of them may not be used for the other purposes, e.g., cell specific synchronization, rather than RRM measurement (i.e., not transmitted by all cell in the same frequency layers). In this case, it is necessary to indicate which SS block can be used by UE for RRM measurement, i.e., a kind of anchor SS block which can be used for RRM measurement and cell identification in the given frequency layer. The anchor SS block should be transmitted by all cells in the given frequency layer so that UE can perform cell search to find all potential cells in the anchor SS blocks and perform the RRM measurement.
For the initial access, some default anchor SS blocks can be assumed by UE for cell access. For the connected UE and Idle mode UEs, the anchor SS blocks can be indicated by the system information or UE specific information for RRM measurement.
Proposal 2: anchor SS blocks for UE RRM measurement should be defined or indicated within a wideband CC.

3.2 Idle Mode UE operation within a wideband CC
UE RRM measurement and operation within a wideband CC may depend on the UE access capability (narrowband UE or wideband UE) and the bandwidth part configuration. 

For the idle mode operation, UE can operate in the narrowband mode, i.e., a common bandwidth part can be configured for all idle mode UEs to receive Paging/MIB/RMSI information and perform RRM measurement based on the anchor SS block within the common BWP. Such common BWP bandwidth can be indicated in MIB which can be larger than SS block bandwidth and smaller than UE minimum access bandwidth, which can secure all UEs can receive the essential information properly before RRC connection to inform gNB the UE capability.
Proposal 3: For initial access and idle mode UE operation, the common bandwidth part with the anchor SS block is configured for UE to receive the essential system information and perform RRM measurement.

3.3 Connected Mode UE operation within a wideband CC
For the connected mode UE, the larger BWP or different BWP can be configured within a wideband CC depending on the UE access capability and the traffic type. 

Case 1: BWP with multiple anchor SS blocks for wideband capable UE

In this case, wideband UE can just measure any one of FDMed anchor SS blocks supposing the FDMed anchor SS blocks within a wideband CC are QCLed or equivalent for Cell identification and RSRP measurement. If needed, the signalling can be used to indicate which anchor SS blocks are QCLed or equivalent for RRM measurement. 

On the other hand, it is also possible for wideband UE to measure and combine multiple FDMed anchor SS blocks at one time to reduce the overall measurement time, which can be up to UE implementation.

In addition, there is no need of any measurement gap for RRM measurement if UE is operated in the wideband mode.

Proposal 4: If the multiple FDMed anchor SS blocks within a wideband CC are indicated or assumed as QCLed or equivalent for Cell identification and RSRP measurement, the wideband UE is allowed to measure only one of the anchor SS block.

Case 2: BWP without any anchor SS block for narrowband capable UE

In this case the activated narrow BWP without any anchor SS block is mainly used for the data transmission/reception. So the narrowband UE has to switch to the anchor SS lock for cell identification and RSRP measurement by the measurement gap. 
Proposal 5: the measurement gap is required for narrowband UE to perform RRM measurement on the anchor SS block out of the active BWP.

Case 3: BWP without any anchor SS block for wideband capable UE

For power saving, it is possible to activate a narrow BWP without any anchor SS block for a wideband UE on the data transmission/reception. So the wideband UE has to switch to the anchor SS lock for cell identification and RSRP measurement by the measurement gap or gNB cross-BWP scheduling
Different than case 2, the measurement gap could be shorten only for RF tuning because wideband UE can switch to the wideband mode to perform RRM measurement in one BWP while receiving the data in the other (next) BWP.
Proposal 6: the shorter measurement gap can be used for wideband UE in narrowband operation to perform RRM measurement on the anchor SS block out of the active BWP.
3.4 RSSI measurement within a wideband CC
For RSSI measurement, it can be independent of RSRP measurement for the flexibility and measurement accuracy to reflect the proper interference and loading especially in case of the narrow system bandwidth. For example, if system bandwidth is 5MHz same as the SS block bandwidth, then the RSSI measurement on the same symbol as SS block can’t reflect the proper interference and loading status. 
besides, if RSRP can be measured on any anchor SS block within a wideband CC for a narrowband UE without any measurement gap to represent the cell RSRP, RSSI, it may still require the measurement gap for the narrowband UE to perform RSSI measurement of the whole bandwidth or the other BWP to derive the proper Cell-RSSI/RSRQ or BWP-RSSI/RSRQ.

Proposal 7: RSSI measurement can be independent of RSRP measurement in term of the bandwidth and time/frequency location.
Proposal 8: The measurement gap dedicated for RSSI measurement can be introduced for the case with no need of gap for RSRP measurement. 
4 Conclusion
In this contribution, we provided more discussion on UE operation on a wideband CC with one or multiple SS blocks. 
Proposal 1: Indication of actually transmitted SS blocks adopts Alt.3, i.e., Bitmap in Group + The number of actually transmitted Groups.

Proposal 2: anchor SS blocks for UE RRM measurement should be defined or indicated within a wideband CC.

Proposal 3: For initial access and idle mode UE operation, the common bandwidth part with the anchor SS block is configured for UE to receive the essential system information and perform RRM measurement.

Proposal 4: If the multiple FDMed anchor SS blocks within a wideband CC are indicated or assumed as QCLed or equivalent for Cell identification and RSRP measurement, the wideband UE is allowed to measure only one of the anchor SS block.

Proposal 5: the measurement gap is required for narrowband UE to perform RRM measurement on the anchor SS block out of the active BWP.

Proposal 6: the shorter measurement gap can be used for wideband UE in narrowband operation to perform RRM measurement on the anchor SS block out of the active BWP.
Proposal 7: RSSI measurement can be independent of RSRP measurement in term of the bandwidth and time/frequency location.
Proposal 8: The measurement gap dedicated for RSSI measurement can be introduced for the case with no need of gap for RSRP measurement. 
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