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Introduction
The progress achieved at the RAN1 #90b meeting regarding actual SS block transmission, SS block measurement and SS block structure is described in the following agreements [1].

Agreements:
· The following working assumption is confirmed:
· For other channels, the UE assumes SS/PBCH block transmission according to the signalling in RMSI
· FFS: Confirm for each channel
· The signalling in RMSI is only for the associated SS/PBCH block

Agreements: 
· The network can indicate a set of SS blocks to be measured within the SMTC measurement duration (connected mode only) 
· The indication is per frequency layer
· The UE is not required to measure SS blocks not indicated as transmitted
· If there is no indication, the default value is that all SS blocks within the SMTC measurement duration 
· The signaling method is applicable to both intra- and inter-frequency measurements
· For connected mode:
· The signaling is via RRC and a full bitmap with length L 
· For idle mode
· No indication from gNB
· Note: this means that all SS blocks within the SMTC measurement duration 

Agreements:
· For both sub-6 and above-6, reduce the PBCH to X PRB per symbol and add Y PBCH PRBs to SSS symbol with no other redesign
· Working assumption: 
· X=20 
· Y=2*(24-X) 
· Same mapping rule(frequency-first, time-second) for data and DMRS is applied
· Working assumption: The same DMRS density in the PBCH PRB in the SSS symbols is assumed 
· For sub-6: Single SCS assumption with the exception of bands with LTE/NR DL coexistence and 5 MHz minimum bandwidth (band 5 and band 66)
· For above-6: RAN1 assumes a single SCS per band. If dual SCS is deemed critically necessary by RAN4 for a band, the total number of hypothesis shall not be increased, or insignificantly increased compared to single SCS
· After initial cell selection, the UE is expected to find a single SCS per frequency layer
· (Working assumption) The EPRE offset between SSS RE and PBCH DM-RS RE is 0 dB
· Reply LS to RAN4 – Asbjorn (Ericsson) (R1-1719162), which is endorsed and final version in R1-1719165

in RAN1 NR AH #3 meeting, the progress related to the actual transmitted SS block indication in RMSI and RRC, rate matching of SS block,  SS block in wideband and SS block frequency position etc. is achieved as following [2]: .

Agreements:
· From UE perspective, a cell is associated with a single SS block
· Note: The cell defining SS block has an associated RMSI
· Note: From the RAN1 perspective, the cell defining SS block could for example be used for 
· Common PRB indexing
· Scrambling
· Etc.
· Multiple SS blocks can be transmitted within the bandwidth of a wideband carrier
· Note: This is a clarification of the previous agreement
· Send an LS to RAN2 – Asbjorn (Ericsson), drafted in R1-1716835, which is agreed in R1-1716907:
· By adding cc-ing to RAN4, and
· By removing “Note: From the RAN1 perspective, the cell defining SS block could for example be used for 
· Common PRB indexing
· Scrambling
· Etc.”
· By removing “Note: This is a clarification of the previous agreement”

Agreements:
· For rate matching purpose
· For UE specific PDSCH and UE specific CORESET
· If the UE has received no bitmap through RRC signalling, the UE assumes SS/PBCH block transmission according to the signalling in RMSI 
· If the UE has received a bitmap through RRC signalling, the UE assumes SS/PBCH block transmission according to the bitmap in RRC based signalling 
· For PDSCH carrying RMSI and the corresponding PDCCH CORESET, the UE assumes that no SS block is transmitted in the allocated resources
· Working assumption: For other channels, the UE assumes SS/PBCH block transmission according to the signalling in RMSI
· FFS: Confirm for each channel
· The signalling in RMSI is only for the associated SS/PBCH block
· FFS: Other uses of the signalled SS/PBCH block indication in RMSI and/or RRC

Agreements:
· Confirm working assumption of: 
· 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
· Indicated resources are reserved for actually transmitted SS blocks
· Data channels are rate matched around actually transmitted SS blocks

Working assumption:
· For indication in RMSI:
· Alt.1: Group-Bitmap(8 bits) + Bitmap in Group (8 bits)
· A Group is defined as consecutive SS/PBCH blocks
· Bitmap in Group can indicate which SS/PBCH block is actually transmitted within a Group, where each Group has the same pattern of SS/PBCH block transmission, and Group-Bitmap can indicate which Group is actually transmitted

Agreements:
· The entire SS/PBCH block can offset from the resource block grid
· Indicate the offset of the SS/PBCH block in the BCH
· Offset is in the number of subcarriers of the SS/PBCH block numerology
· Send a reply LS to RAN4 – Asbjorn (Ericsson), which is drafted in R1-1716834, which is agreed in R1-1716906
This contribution discusses some remaining issue for SS block and actual SS block transmission indication. The issue about multiple SCSs for one band and SS block transmission in wideband is also discussed in the contribution.


Actually transmitted SS block 

Actually transmitted SS block indication in RMSI

In RAN1 #90 meeting, for actual transmitted SS/PBCH block position indication of above 6GHz frequency in RMSI, several options are considered as the candidates [3]. In RAN1 NR AH #3 meeting, Alt 1 is set as working assumption, where actually transmitted SS block is indicated by two groups of 8 bits. One is the group bitmap and the other is the bitmap in group. For this case every 8 SS/PBCH blocks grouped into one group. The signalling overhead can be reduced to 16bits. Compared with Alt2, Alt 3 Alt 6 and maybe Alt 4, the signalling overhead isn’t the smallest, but it has better flexibility.  Compared with Alt 5, Alt 1 can achieve the same flexibility with small signalling overhead. So Alt 1 should be confirmed as the method to indicated actual transmitted SS block in RMSI.

Proposal 1: Confirm the working assumption:
· For indication in RMSI:
· Alt.1: Group-Bitmap(8 bits) + Bitmap in Group (8 bits)
· A Group is defined as consecutive SS/PBCH blocks
· Bitmap in Group can indicate which SS/PBCH block is actually transmitted within a Group, where each Group has the same pattern of SS/PBCH block transmission, and Group-Bitmap can indicate which Group is actually transmitted


SS block repetition

In the agreements of RAN1#90[1], whether the network indication of SS block repetition and the impact on QCL assumption is FFS. In the WF [4], it explains that SS block repetition with NW assisted indication can improve PSS/SSS detection, frequency offset estimation, and SS-block RSRP measurement accuracy and latency.  However, in our opinion, the benefit of SS block repetition is very limited. For example, SS block repetition may not help the initial cell selection, since UE does not have any information of network in this case.  If UE is IDLE for a long time, the configuration of SS block repetition may also be changed, and the indication can’t be used in this case for cell search and PSS/SSS detection. Even if UE has the correct information of the indication, the gain of SS combination may not be achieved if there is no correspondence between UE Rx beam and BS Tx beam. When the UE is IDLE, it is unreasonable to require the correspondence between UE Rx beam and BS Tx beam. 

Observation 1: The benefit of using network indication of SS block repetition is unclear for SS block detection and RSRP measurement, especially when there is no beam correspondence between UE Rx beam and BS Tx beam.

SS block in wideband 

Configuration and signalling support of multiple SS blocks in wideband operation

UE would search for SS blocks through Sync Raster defined for a frequency band in NR similar to the search for multiple carriers in a frequency band in LTE. Once a UE detects one or more SS blocks, the UE selects one of the detected SS blocks as the reference time for the initial access. From the random access configuration in the RMSI, UE can obtain the information other actually transmitted SS blocks of the cell. Since the UE may search for the SS blocks and perform initial access in any of the bandwidth parts where SS blocks are transmitted, it is reasonable that all current agreements for SS block composition and transmission should be applicable to the SS block composition and transmission in each bandwidth part where SS blocks are transmitted, including the SS block composition, the SS burst set periodicity, the maximum number of SS blocks in a SS block burst set, etc. unless specifically indicated not suitable for a bandwidth part.

Proposal 2: All agreements made so far for SS block composition and transmission (for a single carrier) should be applicable to the SS block composition and transmission in each bandwidth part, unless specifically indicated otherwise.

One remaining issue for wideband operation is whether the SS block transmission in all bandwidth parts in a wideband component carrier should or should not follow the same configuration. Based on current agreements in wideband operation, the configuration parameters of a bandwidth part for RRC connected mode UE include the following properties:

· Numerology
· Frequency location (e.g. center frequency)
· Bandwidth (e.g. number of PRBs)

Since different bandwidth parts in a component carrier may have different numerologies and bandwidth, it is reasonable to allow different configurations of SS block transmission in different bandwidth parts. Allowing gNB to configure the SS block transmissions in different bandwidth parts independently also provide the opportunity for the network to distributing UEs to different bandwidth parts for optimizing the use of the available system resources.

Proposal 3: SS blocks in different bandwidth parts in a component carrier in wideband operation can be configured independently, e.g., with different block periodicity, different numerology, etc.

RRM measurement with multiple SS blocks in wideband CC

For a RRC connected mode UE, RRM measurement with multiple SS blocks in wideband CC in frequency domain may be defined according to the different configurations.

For the following cases, RRM measurements with multiple SS blocks in wideband CC are expected to be defined the same as single SS block in wideband CC in frequency domain:

· When SS blocks are transmitted only in one bandwidth part in wideband CC and the UE is activated to work on bandwidth(s) that includes that bandwidth part;

· When SS blocks are transmitted in multiple bandwidth parts in wideband CC, but the UE is activated to work on bandwidth(s) that includes only one of the bandwidth parts;

More consideration is needed for the following case:

· When SS blocks are transmitted in multiple bandwidth parts in wideband CC, and the UE is activated to work on the bandwidth that includes more than one of these SS block bandwidth parts

For above case, there can be multiple design options for defining the RRM measurements. Based on previous agreement that “RAN1 assumes minimum number of SS blocks transmitted within each SS burst set is one to define performance requirements”, the main issue we need to consider is the difference in the SS burst set periodicities of the SS block transmissions, assuming different SS block burst set periodicities are allowed to be configured for different bandwidth parts.  

· Alt. 1: One RRM requirement is defined based on the SS block SS burst set periodicity in one bandwidth part even although multiple bandwidth parts that are activated for the UE
· Alt. 1a: based on the longest SS burst set periodicity in multiple bandwidth parts that are activated for the UE;
· Alt. 1b: based on the shortest SS burst set periodicity in multiple bandwidth parts that are activated for the UE;
· Alt. 2: One RRM requirement is defined based on the consideration of the combination of the SS burst periodicities in multiple bandwidth parts that are activated for the UE;
· Alt. 3: One RRM measurement is defined associated with one configured bandwidth part. UE may be configured to provide multiple RRM measurements associated with multiple bandwidth parts;

Amongst above alternatives, Alt.3 is preferable since: a) for each RRM measurement, the measurement requirement can be simply defined per single bandwidth part; b) it allows the gNB to configure the UE to provide the RRM measurements for each bandwidth part according to its requirements. 

Proposal 4: RRM measurement with multiple SS blocks in frequency domain in wideband CC can be defined separately for each bandwidth part.

Conclusion
This contribution discussed actual SS block transmission indication and SS block transmission in wideband. The proposals are summarized as follows:
Proposal 1: Confirm the working assumption:
· For indication in RMSI:
· Alt.1: Group-Bitmap(8 bits) + Bitmap in Group (8 bits)
· A Group is defined as consecutive SS/PBCH blocks
· Bitmap in Group can indicate which SS/PBCH block is actually transmitted within a Group, where each Group has the same pattern of SS/PBCH block transmission, and Group-Bitmap can indicate which Group is actually transmitted

Proposal 2: All agreements made so far for SS block composition and transmission (for a single carrier) should be applicable to the SS block composition and transmission in each bandwidth part, unless specifically indicated otherwise.

Proposal 3: SS blocks in different bandwidth parts in a component carrier in wideband operation can be configured independently, e.g., with different block periodicity, different numerology, etc.

Proposal 4: RRM measurements with multiple SS blocks in frequency domain in wideband CC can be defined separately for each bandwidth part.
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