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In RAN1 NR AdHoc #3 meeting, the following agreements and working assumptions on the indication of actual transmitted SS blocks for rate matching purpose were achieved [1]. 
· 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
· 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

In this contribution, we discuss the necessity of indication of actual transmitted SS blocks of neighboring cells for RRM measurements purposes and its possible configurations.  Lastly, our views on 5ms timing indication are presented.

Actual transmitted SS block indication for RRM Measurement
For neighboring cells measurements, 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 that 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 only needs to perform 10 times detection. If the UE does not know any information, it needs to 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. Therefore knowing the actual transmitted SS blocks is beneficial for RRM measurement purpose.
Proposal 1: NR supports the indication of actual transmitted SS blocks of neighboring cells for RRM measurements purposes in NR. 
The measurement configuration mechanism similar to LTE can be reused for NR. For UEs in RRC_IDLE mode, RRM measurement could be configured by RMSI or OSI.  
For UEs in RRC_CONNECTED mode, both the intra-frequency and inter-frequency measurement are configured by dedicated RRC signaling. According to the agreement in RAN1 NR AdHoc #2, for intra-frequency CONNECTED mode measurement, up to 2 SMTC measurement window periodicities can be configured; and for inter-frequency CONNECTED mode measurement, only single SMTC measurement window periodicity can be configured per frequency carrier. 
Some considerations for this indication of neighbors’ cell actual transmitted SS blocks:
· The indication of actual transmitted SSBs is associated with each neighboring cell respectively.  Thus each cell can have different actual transmitted SSB pattern. However, this method incurs significant signaling overhead.  Especially for IDLE mode measurement configurations, the signaling overhead in RMSI or OSI needs to be minimized.
· The indication of actual transmitted SSBs is common for all neighboring cells in the list. Obviously this approach minimizes the signaling overhead.  The tradeoffs are that the indication becomes inaccurate once different cells have different actual transmitted SSB patterns.

Proposal 2: The indication of actual transmitted SSBs could be associated with a subset of inter-frequencies, neighboring cells or SMTC.
To further optimize the tradeoff between signaling overhead and indication accuracy, different signaling overhead tolerance of different UE modes i.e. intra-frequency IDLE, inter-frequency IDLE, intra-frequency CONNECTED and inter-frequency CONNECTED modes can be further considered.

Half frame indication
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 the first or second half frame in the specification, the half frame timing indication is only needed for the 5ms SS burst set periodicity case. 
[bookmark: OLE_LINK63]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.

Conclusion
In this contribution we provide our view on the remaining details of NR SS blocks. We have the following proposals. 
Proposal 1: NR supports the indication of actual transmitted SS blocks of neighboring cells for RRM measurements purposes in NR. 
Proposal 2: The indication of actual transmitted SSBs could be associated with a subset of inter-frequencies, neighboring cells or SMTC.
Proposal 3: Half frame timing indication is preferred to be transmitted via NR-PBCH payload.
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