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In RAN1#90 meeting, the following agreements and working assumptions on the indication of actual transmitted SS blocks to slots were achieved [1]. 
Agreements:
· At least for rate matching purpose for serving cell, for below 6GHz, full bitmap (8bits) is used for indication of actual SS/PBCH block transmission
· FFS: whether to support indication of actual SS/PBCH block transmission for mobility measurement at least for neighbor cells, how to indicate it, and whether this indication is applied to mobility measurement for serving cell
· FFS: whether the indication can be used for the RACH preamble configurations and associations
Working assumptions:
· UE-specific RRC signaling with full bitmap can be used for indicating the actually transmitted SS blocks for both sub6GHz and over6GHz cases
· 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
· Alt.2: Group-Bitmap + The number of actually transmitted SS/PBCH block in Group (with fixed starting index of SS/PBCH block)
· Alt.3: Bitmap in Group + The number of actually transmitted Groups (with fixed starting index of Group)
· Alt.4: Group-Bitmap + The number of actually transmitted SS/PBCH block in each Group
· Alt.5: The number of actually transmitted SS/PBCH blocks + starting index + gap between two consecutive SS/PBCH blocks
· Alt.6: Group-Bitmap
· Other alternatives are not precluded
· Indicated resources are reserved for actually transmitted SS blocks
· Data channels are rate matched around actually transmitted SS blocks
In this contribution, the different indication methods listed in the working assumptions are discussed. Besides, the views on 5ms timing and multiple SS block transmissions in wideband CC are addressed.

Actual transmitted SS block indication
The indication of actual transmitted SS blocks mainly serves two purposes, rate matching in the serving cell and the measurement of neighboring cells. For rate matching, only the information of serving cell is needed to be transmitted. For neighboring cell measurement, additional information of actual transmitted SS blocks by neighboring cell should be passed to the UE. With this information, the UE detects only the transmitted SS blocks within the window configured by the SMTC instead of detect all possible positions SS blocks may appear in the window. For example, given 10 actual transmitted SS blocks and the corresponding time positions, suppose the UE knows the information, it perform 10 times detection. If the UE does not know any information, it simply perform 64 times detection on all possible positions. Suppose the number of neighboring cell is N and they all send 10 SS blocks, the work load  on detection of the UE is roughly 10*N versus 64*N, this helps the UE to save considerable energy. Therefore knowing the actual transmitted SS blocks is always beneficial for RRM purpose.
Proposal 1: Indication of actual transmitted SS blocks of neighboring cell is need for RRM in NR. 
Moreover, the indication of neighboring cells would be applicable to not only the CONNECTED UEs but also the IDLE UEs. In this case, RMSI should be an appropriate place to accommodate the indication for both RRC_CONNECTED/IDLE UEs. Due to the limited spaces in RMSI, the alternative methods in the working assumption should be down selected while taking the tradeoff between the overhead and flexibility into consideration. 
Using full bitmap to indicate the complete actual transmitted SS blocks introduce the most over head, and it may not be necessary to have so much granularity. Alt. 2, 3 and 6 do not achieve fine granularity as the number based indication deems consecutive transmission of SS bursts/blocks. In case of emergency communication request, such as URLLC, some of the SS blocks positions may be used as mini-slot to support the data transmission, which requires more flexibility than that of Alt. 2, 3 and 6 may achieve. Alt. 5 supports only equal spacing between SS blocks and shows no advantages in bit consumption. Alt. 4 and Alt. 1 both utilized a two-tier bitmap indication scheme, which first tier is bitmap of SS block groups, and the second tier is the bitmap(s) of SS blocks within a group. The difference between Alt.4 and Alt. 1 is that, Alt. 4 allows different SS block bitmaps within a group across different SS block groups, while Alt. 1 assumes the same SS block bitmap across different SS block groups. In fact, Alt. 1 supports both consecutive and comb-like SS block mapping, and gives a fair trade-off between resource consumption and flexibility. 
Proposal 2: Alt-1 (Group-Bitmap + Bitmap in Group) is preferred to be the compressed form for indicating the actually transmitted SS blocks in RMSI for over 6GHz case.

Half frame indication
[bookmark: OLE_LINK63]For half frame timing indication, an additional 1 bit is needed to indicate the half frame timing if the 5ms window for SS burst set transmission can be allocated at any 5ms half frame when the SS burst set periodicity is larger than 5ms. However, if the 5ms window is fixed at first or second half frame in the specification, the half frame timing indication is only needed for the 5ms SS burst set periodicity case. In RAN1#90 meeting, it was agreed that SS burst set periodicity is not carried in NR-PBCH payload. As mentioned in RAN2 LS [2], UE should be able to perform beam/cell measurement and identification quickly and reliably with minimal need for measurement gaps. The half frame indication should be notified to UE as soon as possible. To avoid potential blind detection involved with implicit mapping of timing indication, half frame indication is preferred to be transmitted in NR-PBCH payload. In addition, CRC of NR-PBCH can ensure the reliability of its transmission.
Proposal 3: Half frame timing indication is preferred to be transmitted via NR-PBCH payload.

Multiple SS block transmissions in wideband CC
[bookmark: OLE_LINK19]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 4: For RRC_CONNECTED UEs, the presence/parameters of the SS block(s) and parameters necessary for RRM measurement can be informed via RRC signalling.

Conclusion
In this contribution we provide our view on the remaining details of NR SS blocks. We have the following proposals. 
Proposal 1: Indication of actual transmitted SS blocks of neighboring cell is need for RRM in NR. 
Proposal 2: Alt-1 (Group-Bitmap + Bitmap in Group) is preferred to be the compressed form for indicating the actually transmitted SS blocks in RMSI for over 6GHz case.
Proposal 3: Half frame timing indication is preferred to be transmitted via NR-PBCH payload.
Proposal 4: For RRC_CONNECTED UEs, the presence/parameters of the SS block(s) and parameters necessary for RRM measurement can be informed via RRC signalling.
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