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1. Introduction

In RAN1#88bis meeting, the design of SS block including the structure, number and signaling of SS block was discussed with the following working assumption/agreements:
Working assumption:
· NR-PSS, NR-SSS and NR-PBCH are presented in every SS block

· FFS: deactivated cell case (if defined)

Agreements:
· Number of symbols per SS block 

· 1 symbol NR-PSS

· 1 symbol NR-SSS

· 2, 3 or 4 symbols NR-PBCH (to be decided once the payload and NR-PBCH design has been agreed)

· In a single SS block, the symbols are consecutive

Agreements:
· The considered maximum number of SS-blocks, L, within SS burst set for different frequency ranges are

· For frequency range up to 3 GHz, the maximum number of SS-blocks, L,  within SS burst set is [1, 2, 4]

· For frequency range from 3GHz to 6 GHz, the maximum number of SS-blocks, L,  within SS burst set is [4, 8]

· For frequency range from 6 GHz to 52.6 GHz, the maximum number of SS-blocks, L,  within SS burst set is [64]

· The way the value of L is reflected in specification is FFS

· Aforementioned values are to be used to facilitate the NR initial access design and evaluate the specification impact

· Possibility of having unified frequency agnostic signaling design is not precluded

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.
In this contribution, we further discuss the design of SS-block for beam management and signal detection.
2. Discussion
The maximum number of SS-blocks within a SS burst set is under discussion. Different values would be defined for different frequency ranges. The number of the nominally transmitted SS blocks in a SS burst set could be some candidates smaller or equal to the maximum number, depended on the required beams in a cell. The gNB could decide the specific value from the candidates consdiering the working frequency and other factors, e.g. traffic load in a cell. Once UE detects a SS block, it needs to know the number of nominal SS blocks in a burst set for detection of other SS blocks and resource reservation. It is better to include the information in each SS bloc, e.g. in each PBCH. To reduce the design complexity, the same number of bits can be introduced regardless of the maximal number of SS blocks. Furthermore, the candidate values could at least includes one which means single beam based initial access is used as a “fallback” mode. One example of candidate number of SS blocks for different frequency ranges is shown in Table.1.
	Maximal number of SS blocks
	Configurable values

	1
	{1}

	2
	{1,2}

	4
	{1,2,4}

	8
	{1,2,4,8}

	64
	{1,4,16,64}


Proposal 1: The number of nominally transmitted SS blocks in a SS burst set is configured in the PBCH. 
· The same number of bits for different frequency band regardless of the maximal number of SS blocks is preferred.
· The candidate values could at least includes {1,N(N>1)}.

It was agreed that single antenna port was used for transmission of NR-PSS/NR-SSS/NR-PBCH. It’s FFS whether the same or different antenna port(s) are defined for the signal/channel within a SS block. With i antenna ports, flexible precoding and beamforming can be applied to different signal. However, the scenario to apply different precoding/beam within a SS block is unclear. With the same antenna port, the channel estimation of NR-PSS can be exploited for detection of NR-SSS, and NR-SSS can also be used as complementary DMRS to improve the demodulation performance of PBCH. Hence, we propose to define single antenna port for one SS block.
Proposal 2: Apply the same antenna port for signal/channel within a SS block.

The actually transmitted SS block can be indicated to UE via broadcasted or dedicated signaling. A flexible and straightforward way to indicate “activated” SS block is bitmap of SS blocks within a SS burst set. Nevertheless, considering the maximal number of SS blocks within a SS burst set could be up to 64 for above 6GHz, the signaling overhead would be an issue. A tradeoff between the signaling overhead and flexibility should be considered. One possible method is introducing comb structure in time domain within a SS burst set, and the comb value could be informed to UE. With this mechanism, only few bits are needed and it is easy to carry them in system information or UE-specific signaling.
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Fig.1 Three examples of comb based SS block transmission for comb=2 and SS block number N=8
Proposal 3: For the indication of actually transmitted SS blocks, a comb in time domain can be introduced.
3. Conclusions
In this contribution, we discuss the design of SS-block and SS burst set. We have the following proposals:
Proposal 1: The number of nominally transmitted SS blocks in a SS burst set is configured in the PBCH. 
· The same number of bits for different frequency band regardless of the maximal number of SS blocks is preferred.
· The candidate values could at least includes {1,N(N>1)}.
Proposal 2: Apply the same antenna port for signal/channel within a SS block.

Proposal 3: For the indication of actually transmitted SS blocks, a comb in time domain can be introduced.
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