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1. Introduction

At the RAN1 AH#2 meeting, SS/PBCH block (SS block) composition and SS burst set composition were discussed and RAN1 made following agreements [1].
	Agreements:
· Agree on pages 5, 7, 8 (30 kHz subcarrier spacing case) in R1-1711899

· Working assumption on pages 9, 10 (120, 240 kHz subcarrier spacing cases) in R1-1711899

· Working assumption can be revisited if there are serious implications to UE AGC operation. 
Agreements:
· An indication related to the synchronization information  is provided to the UE

· When there is the indication for a carrier, UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell (e.g., radio frame or SFN or symbol level synchronization)

· Note that it is up to RAN2 how to provide this indication
· Note that it is up to RAN4 about the feasibility of synchronization and its requirement

Agreements:
· For 15 kHz subcarrier spacing case,

· Map two SS blocks candidate locations to the slot of 14 symbols as follows

· First candidate location is at symbols 2-5

· Second candidate location is at symbols 8-11
Agreements:
· For 30 kHz subcarrier spacing case, the second SS block mapping pattern  is
· Map two SS blocks candidate locations to the slot of 14 symbols as follows

· First candidate location is at symbols  2-5

· Second candidate location is at symbols 8-11
· Note: In the case of NR-LTE coexistence, the first SS block mapping pattern (i.e., page 7 in R1-1711899) can be used
· Note: It is up to RAN4 to decide the SS block mapping pattern for each frequency band
Agreements:
· For the case of 2 PBCH symbols within the SS block: PSS-PBCH-SSS-PBCH

· PBCH RE mapping: Alt. 1, NR-PBCH coded bits of the NR-PBCH code block(s) are mapped across REs in N PBCH symbols, where N is the number of PBCH symbols in a NR-SS block


In this contribution, we discuss on remaining details on SS block/burst set composition, and NW adaptation and indication of actual transmitted SS blocks and actual SS burst set periodicity. In addition, NW adaptation and indication of numerology used for SS block in NSA scenario are also discussed. Our views on SS block composition related to 3-symbol PBCH are also mentioned in our companion contribution [2].  
2. Discussion on remaining details on SS block and SS burst set design
2.1. Mechanism to indicate actual transmitted SS blocks/bursts 
In NR, SS block can be transmitted multiple times within the range of maximum number of SS blocks depending on given frequency range. In addition, operators can configure and indicate the updated SS periodicity from agreed set of configuration values for SS periodicity; {5, 10, 20, 40, 80, (160)} ms. RAN1 agreed that the position(s) of actual transmitted SS-blocks can be informed for helping CONNECTED/IDLE mode measurement, for helping CONNECTED mode UE to receive DL data/control in unused SS-blocks and potentially for helping IDLE mode UE to receive DL data/control in unused SS-blocks. However, how to indicate this information has not been agreed yet.
For flexible operation in multiple SS blocks scenario, we think that bitmap based indication is beneficial to inform the presence of actual transmitted SS blocks compared with other methods e.g., starting/ending index indication. Although 64 bits are necessary for the bitmap based indication in above-6 frequency range, RMSI, other SI or RRC signalling can be utilized.

Since this information is for helping measurement, the position(s) of actual transmitted SS-blocks for neighbor cells would also be beneficial. However, if we assume such indication mechanism even for neighbouring cells, signalling overhead would be concerned. Therefore, for neighbour cells, other indication mechanism can be considered as discussed in [2].

Proposal 1: The actual transmitted SS blocks are indicated based on bitmap in RMSI, other SI or RRC signaling.
2.2. NW adaptation and indication of numerology used for SS block in NSA scenario
NR supports multiple candidate numerologies for a given frequency carrier, and different UE/service may apply different numerology within a NR carrier/cell. NR specification supports mixed numerologies operation where signals/channels with different numerologies are TDMed and/or FDMed. However, it would be complex for both gNB and UE compared with single numerology operation within a carrier/cell. 
RAN1 has considered that SS block signals (i.e., NR-PSS/SSS, NR-PBCH and DMRS for PBCH) would apply default numerology defined per frequency band/range so that UE in initial access can assume single numerology for those signals. However, if NW wants to avoid mixed numerologies operation, numerology for data/control needs to be aligned with fixed default numerology defined per frequency band/range. It seems less flexible in terms of numerology selection for data/control.
For non-standalone (NSA) NR carrier/cell, NW can inform UE of numerology applied to SS block signals so that UE can still assume single numerology while flexibility for numerology selection is ensured. Therefore, we think it is beneficial to discuss on such NW adaptation/indication of numerology used for SS block signals in NSA NR carrier/cell. Possible drawbacks are that UE may need to support multiple numerologies for SS block signal detection for a given frequency band/range and requirements/test may need to be specified for each possible numerology for a given frequency band/range.
Proposal 2: RAN1 should discuss on possibility and impact of supporting NW adaptation/indication of numerology used for SS block signals in NSA NR carrier/cell.
2.3. SS block/burst set composition
As described in section 1, RAN1 had reached the agreement and the working assumption about SS block/burst set composition for 2-symbol PBCH case. However, as argued in [3], from concern on PBCH detection performance, we propose 3-symbol PBCH for above 6 GHz frequency range. So we would like to consider SS block/burst set composition for 3-symbol PBCH case in this section. Based on the design for 2-symbol PBCH case, we have two options of SS block composition for 3-symbol PBCH case as shown in Figure 1. At the last meeting, it was discussed that PSS/SSS symbol mapped to first symbol within a SS block may cause a problem in terms of UE fast AGC especially in case of using higher SCS i.e., shorter symbol/CP length. Therefore, we prefer to put one PBCH symbol at the beginning of SS block  in case of SS block including 3 PBCH symbols for higher frequency carrier and higher SCS. 
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Figure 1: Examples of SS block composition for the case of three PBCH symbols
Proposal 3: When three NR-PBCH symbols are used within a SS block, NR-PSS is mapped to second symbol within a SS block, NR-SSS is mapped to forth symbol within SS block, and NR-PBCH and PBCH-DMRS are mapped to first, third, and fifth symbols within a SS block.
Regarding SS burst set composition for the case of five symbols SS block composition, we should apply the same manner as SS burst set composition for four symbols SS block composition, i.e., several number of symbols should be preserved for DL and UL control at the beginning/ending of the slot of 14 symbols. In NR, 60 and 120 kHz subcarrier spacing can be used for data while either 120 or 240 kHz subcarrier spacing will be used for SS block signals in above 6 GHz frequency range. If we assume that 4 or 8 symbols are preserved at beginning/ending of slot for 120 or 240 kHz  subcarrier spacing, 2 or 4 symbols can be preserved for 60 kHz and 120 kHz SS subcarrier spacing for data, respectively.  The proposed SS burst set composition for 120/240 kHz subcarrier spacing is shown in Figure 2.  
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Figure 2: Example of SS burst set composition for the case of five symbols SS block
Proposal 4: SS burst set composition for above 6 GHz frequency range should be defined as follows.

· For 120 kHz SS block subcarrier spacing
· 1st SS block location in two consecutive slots of 14 OFDM symbols each is OFDM symbol 4-8 in 1st slot

· 2nd SS block location in two consecutive slots of 14 OFDM symbols each is OFDM symbol 9-13 in 1st slot

· 3rd SS block location in two consecutive slots of 14 OFDM symbols each is OFDM symbol 0-4 in 2nd slot

· 4th SS block location in two consecutive slots of 14 OFDM symbols each is OFDM symbol 5-9 in 2nd slot

· For 240 kHz SS block subcarrier spacing
· 1st SS block location in four consecutive slots of 14 OFDM symbols each is OFDM symbol 8-12 in 1st slot

· 2nd SS block location in four consecutive slots of 14 OFDM symbols each is OFDM symbol 13 in 1st slot and OFDM symbol 0-3 in 2nd slot

· 3rd SS block location in four consecutive slots of 14 OFDM symbols each is OFDM symbol 4-8 in 2nd slot

· 4th SS block location in four consecutive slots of 14 OFDM symbols each is OFDM symbol 9-13 in 2nd slot

· 5th SS block location in four consecutive slots of 14 OFDM symbols each is OFDM symbol 0-4 in 3rd slot

· 6th SS block location in four consecutive slots of 14 OFDM symbols each is OFDM symbol 5-9 in 3rd slot

· 7th SS block location in four consecutive slots of 14 OFDM symbols each is OFDM symbol 10-13 in 3rd slot and OFDM symbol 0 in 4th slot

· 8th SS block location in four consecutive slots of 14 OFDM symbols each is OFDM symbol 1-5 in 4th slot

3. Conclusion
In this contribution, we discussed on remaining details on SS block/burst set composition, and NW adaptation and indication of actual transmitted SS blocks and actual SS burst set periodicity. In addition, NW adaptation and indication of numerology used for SS block in NSA scenario were also discussed. Based on the discussion, we made following proposals.

Proposal 1: The actual transmitted SS blocks are indicated based on bitmap in RMSI, other SI or RRC signaling.
Proposal 2: RAN1 should discuss on possibility and impact of supporting NW adaptation/indication of numerology used for SS block signals in NSA NR carrier/cell.
Proposal 3: When three NR-PBCH symbols are used within a SS block, NR-PSS is mapped to second symbol within a SS block, NR-SSS is mapped to forth symbol within SS block, and NR-PBCH and PBCH-DMRS are mapped to first, third, and fifth symbols within a SS block.

Proposal 4: SS burst set composition for above 6 GHz frequency range should be defined as follows.

· For 120 kHz SS block subcarrier spacing
· 1st SS block location in two consecutive slots of 14 OFDM symbols each is OFDM symbol 4-8 in 1st slot

· 2nd SS block location in two consecutive slots of 14 OFDM symbols each is OFDM symbol 9-13 in 1st slot

· 3rd SS block location in two consecutive slots of 14 OFDM symbols each is OFDM symbol 0-4 in 2nd slot

· 4th SS block location in two consecutive slots of 14 OFDM symbols each is OFDM symbol 5-9 in 2nd slot

· For 240 kHz SS block subcarrier spacing
· 1st SS block location in four consecutive slots of 14 OFDM symbols each is OFDM symbol 8-12 in 1st slot

· 2nd SS block location in four consecutive slots of 14 OFDM symbols each is OFDM symbol 13 in 1st slot and OFDM symbol 0-3 in 2nd slot

· 3rd SS block location in four consecutive slots of 14 OFDM symbols each is OFDM symbol 4-8 in 2nd slot

· 4th SS block location in four consecutive slots of 14 OFDM symbols each is OFDM symbol 9-13 in 2nd slot

· 5th SS block location in four consecutive slots of 14 OFDM symbols each is OFDM symbol 0-4 in 3rd slot

· 6th SS block location in four consecutive slots of 14 OFDM symbols each is OFDM symbol 5-9 in 3rd slot

· 7th SS block location in four consecutive slots of 14 OFDM symbols each is OFDM symbol 10-13 in 3rd slot and OFDM symbol 0 in 4th slot

· 8th SS block location in four consecutive slots of 14 OFDM symbols each is OFDM symbol 1-5 in 4th slot
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