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Introduction
At the RAN1 #88bis meeting, the following agreements were made for SS blocks [1].
	Working assumption:
· NR-PSS, NR-SSS and NR-PBCH are presented in every SS block
· FFS: deactivated cell case (if defined)


Moreover, the following agreements are made.
At the RAN1 NR-AH#1 meeting, the following agreements were made for SS blocks [1].
	Agreements:
· Working assumption: Number of PSS sequences: 3
· PSS sequence details:
· Frequency domain-based pure BPSK M sequence (fixing the time/freq. offset ambiguity)
· 1 polynomial:  Decimal 145 (i.e. g(x) = x7 + x4 + 1)
· In freq. domain 3 cyclic shifts (0, 43, 86) to get the 3 PSS signals
· Initial poly shift register value: 1110110
· FFS modified ZC: 2 ZC sequences concatenation or interleaving in time or freq., 4 ZC sequences concatenation in time
· Number of SSS signals: 1000 post-scrambling
· PSS sequence length: 127 for frequency domain-based pure BPSK M sequence
· Note that PSS will be mapped to consecutive 127 subcarriers
· SSS sequence length: 127
· Subcarrier spacings for PSS/SSS for difference freq. ranges: 15kHz/30kHz for below 6 GHz, and 120kHz/240kHz for above 6 GHz
· Note: RAN1 assumes that RAN4 will decide it depending on frequency ranges
· SSS sequence details: Long M-sequence with scrambling
· SYNC frequency raster: RAN1 assumes that RAN4 will decide it 
· SS burst set periodicity default value for initial cell selection: 20/20 msec
· Note that RAN1 assumes that RAN4 will investigate requirements
· Time index indication: PBCH conditioned that mobility and HO related requirements can be met
· Note: RAN1 assumes that RAN2 will check against to RAN2 requirements
· PBCH BW: 288 subcarriers, 2 OFDM symbols (additional symbols if MIB size larger than assumed)
· PBCH phase reference: DMRS
· PBCH TTI: 80 msec
· Prepare draft LS to RAN2/4 within Thursday – Asbjorn (Ericsson)/Juan (Qualcomm)


In this contribution, we share our views on SS block composition and SS burst set composition.
Discussions
[bookmark: OLE_LINK1]SS block composition
In the last meeting, it was agreed that NR-PSS, NR-SSS and NR-PBCH are always present in a SS block as working assumption. Moreover, it was agreed that PBCH carries time index indication, which is corresponding to gNB Tx beam. In that sense, since the time index is typically used to identify the beam, PBCH is needed in every SS block.
Proposal 1:
· Confirm the following working assumption:
· NR-PSS, NR-SSS and NR-PBCH are presented in every SS block
· FFS: deactivated cell case (if defined)

SS burst set composition
In [2], two types of SS burst set compositions were proposed. The following options can be considered:
· Option 1: Localized mapping of SS burst (a set of SS blocks)
· Option 2: Distributed mapping of SS burst (a set of SS blocks)
Figure 1 shows examples of localized SS burst mapping (option 1) and distributed SS burst mapping (option 2).
	[image: ]

	Figure 1. Localized and distributed mapping of SS burst



The option 1 is suitable to the initial access and intra-frequency measurement. On the other hand, option 2 provides the scheduling flexibility compared to the option 1. This is because all the contiguous time slots including SS blocks cannot be used to transmit NR-PDSCH in option 1, and it may cause the latency. It is preferable that localized or distributed mapping is configured by the network for the network flexibility.
Proposal 2:
· Localized and distributed mapping of SS burst are supported

Actual position indication
In the last meeting, the following agreements were made for actually transmitted SS block indication.
	Agreements:
· The following methods are considered for the indication of which of the nominal SS blocks in SS burst sets that are actually transmitted:
· PBCH
· Remaining minimum system information
· Other SI
· dedicated signaling
· Other methods are not precluded 
· Consider flexibility and signaling overhead.
· Note that nominal SS block is the possible SS block time location
· Note that the number and positions of the nominally transmitted SS blocks in an SS burst set is predefined.



Our understanding is that the motivations of actually transmitted SS block indication are:
1. To help SS-block measurement for Connected and/or Idle UEs
2. To help control/data reception in unused resource elements for Connected and/or Idle UEs
In our views, the actually transmitted SS block indication can provide the benefit for neighbor cell measurement as well. Therefore, this is important to reduce the synchronization/measurement complexity and increase data resource. Here, we should discuss the following issues:
· Whether or not idle UEs should be aware of the actually transmitted SS blocks
· Flexibility and signaling overhead
Regarding the first issue, for idle UEs, during the initial access, a UE should acquire SS blocks without any information on actually transmitted SS blocks. Therefore, the SS blocks should be generally designed so that each UE can acquire SS blocks and know the subframe/frame boundary without any information on actually transmitted SS blocks. However, the signaling of actually transmitted SS blocks can improve measurement accuracy of SS blocks, therefore, for idle UEs, the indication by PBCH or remaining system information is preferred.
On the other hand, for the connected UEs, information on the actually transmitted SS blocks can provide to indicate resource element for data/control transmission including rate matching. Moreover, for neighbor cell measurement, this signaling can provide the benefit to measure the SS blocks of neighbor cell(s). In this case, each UE cannot decode PBCH of neighbor cell(s). Therefore, the indication by dedicated signaling is preferred for connected UEs.
Proposal 3:
· For the indication of which of the nominal SS blocks in SS burst sets that are actually transmitted:
· For idle UEs, PBCH or SIB is preferred
· For connected UEs, Dedicated signaling is preferred
Regarding the second issue, one possible solution is to introduce bitmap based indication in which each bit field is corresponding to possible SS block position within a SS burst set periodicity. However, if each bit is allocated to all the possible SS block position within a SS burst set periodicity, bit size is very large. To reduce the bit size, we can consider that each bit is allocated to each SS block, and each UE assumes SS block positions from the candidate positions in a predetermined manner (e.g. localized mapping starting from the boundary of SS burst set periodicity). Even if this scheme is applied, the maximum bit size may be [64] bits. 
For reducing the overhead, our view is that a set of SS blocks, e.g. SS burst, is defined and each set is a unit to signal the actually transmitted SS blocks. By applying this method, the signaling overhead can be significantly reduced.
Proposal 4:
· a set of SS blocks (e.g. SS burst) is a unit to signal the position or number actually transmitted SS blocks

Conclusion
In this contribution, we have the following proposals:
Proposal 1:
· Confirm the following working assumption:
· NR-PSS, NR-SSS and NR-PBCH are presented in every SS block
· FFS: deactivated cell case (if defined)
Proposal 2:
· Localized and distributed mapping of SS burst are supported
Proposal 3:
· For the indication of which of the nominal SS blocks in SS burst sets that are actually transmitted:
· For idle UEs, PBCH or SIB is preferred
· For connected UEs, Dedicated signaling is preferred
Proposal 4:
· a set of SS blocks (e.g. SS burst) is a unit to signal the position or number actually transmitted SS blocks
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