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Introduction
In RAN1#88 and RAN1 NR AH meetings, NR SS composition and SS time index indication were discussed [1][2], and some agreements were achieved respectively as following:
Agreements:
· The maximum number of SS-blocks, L, within SS burst set may be carrier frequency dependent
· For frequency range category #A (e.g., 0 ~ 6 GHz), the number  (L) is TBD within L ≤ [16]
· For frequency range category #B (e.g., 6 ~ 60GHz), the number is TBD within L ≤ [128]
· FFS: L for additional frequency range category
· 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
· FFS whether this information is available only in CONNECTED mode or in both modes
· FFS how to signal the position(s)

Agreements:
· By default, the UE may neither assume the gNB transmits the same number of physical beam(s), nor the same physical beam(s) across different SS-blocks within an SS burst set.
· UE may assume that a given SS block is repeated with a SS burst set periodicity 
· Note that NR-PBCH contents in a given repeated SS block may change 
· A single set of possible SS block time locations is specified per frequency band. 
· FFS whether the set is defined with respect to SS burst set or radio frame 
· FFS whether idle/connected UE can be configured with additional information about which SS blocks in a SS burst set are transmitted 
In this contribution, further details about SS structure and SS block time index based on  the multi-beam are discussed. 
Discussion on SS Structure for Multi-beam Based Approach
For the scenario in frequency band above 6GHz, multi-beam based initial access was proposed in the former meetings to compensate for high propagation loss. Consequently, the beam sweeping should be used to provide the cell coverage, where SS blocks corresponding to the multiple beams with different directions are transmitted sequentially. Although higher gain can be obtained with narrower beam，more beams are needed for gNB to cover the cell which will increase the access latency. As agreed in RAN1#88, for frequency range category #B, the maximum number of SS-blocks, L, within the SS burst set may be up to 128, the serious access latency has to be considered especially for the delay sensitive scenarios such as URLLC. In our former proposal [3], a method，using Ns (Ns >1) parallel beams simultaneously for the beam sweeping，was introduced which make a trade off between the high beam gain and the low access delay in a spatial multiplexing way. At the expense of depressed coverage compared with the common beam sweeping under the limitation of instantaneous transmitting power, the method can decrease the access latency substantially and keep total transmitting power unchanged. The common multi-beam based beam sweeping method can be treated as a special case when Ns=1.
For total L SS blocks with time index set [1, L] in an SS burst set, all blocks are equally divided into Ns parts, each part contains L / Ns blocks one-to-one mapping to L / Ns spatial adjacent beams, respectively. At each time, Ns SS blocks from Ns parts are transmitted simultaneously in a superposition manner; this process is repeated L / Ns times to cover the whole cell/sector, as shown in the following Figure taking Ns=2 as an example, where m bursts constitute a burst set and n blocks constitute a burst, L=n*m.

Figure 1. Resources allocation for SS
For a given frequency band, with the assumption that the values of m and n, and the index of SS blocks are fixed and predefined no matter whether a certain SS block is actually transmitted, then the relative position between any SS block and corresponding boundary of the frame/subframe can be determined exactly with the index of the blocks. Further, based on the SS structure for the common beam sweeping, once the parameter Ns is defined, the SS structure for the parallel beams sweeping is defined accordingly. Similarly, the frame boundary can be also determined with any SS block index for the parallel beams sweeping. At the cost of the limited overhead for additional parameter Ns, the access latency can be reduced greatly compared with the common beams sweeping. The 2~3 bits indication of Ns can be carried by NR-PSS\NR-SSS as well as PBCH implicitly or explicitly without serious influence on processing the complexity and overhead of UE. Consequently, based on the above discussion, we propose that:
Proposal 1: TRP and UE in NR should support additional information transmission of parameter Ns in multi-beam based initial access for low latency.

Conclusion
In this contribution, we discussed SS design and multiplexing based on multi-beam for NR. The following proposal is made:
Proposal 1: TRP and UE in NR should support additional information transmission of parameter Ns in multi-beam based initial access for low latency.
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