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Introduction
In RAN1#88bis and RAN1#88 meetings, NR SS block composition and SS time index indication were discussed [1][2], and some agreements were achieved respectively as following:
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, 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
As agreed in RAN1#88bis, for frequency range from 6 GHz to 52.6 GHz, the maximum number of SS-blocks, L, within SS burst set is up to 64. Because it has been agreed that the number and positions of the nominally transmitted SS blocks in an SS burst set is predefined, the nominal SS blocks are indexed according to such fixed number of nominal SS blocks no matter whether all SS blocks are transmitted actually, and the serious access latency may be inevitable with beam sweeping method to cover the whole cell for frequency range category #B, where SS blocks corresponding to the multiple beams with different directions are transmitted sequentially to compensate for high propagation loss. 
Since there could be multiple TRPs in a cell, even each TRP has multiple TXRUs with hybrid beamforming system which means multiple beams can be formed at the same time. Different SS blocks corresponding to different parallel beams generated by multiple TRPs/TXRUs in the cell should be transmitted simultaneously in a superposition manner. It makes a trade off between the high beam gain and the low access delay by spatial multiplexing. Generally, multiple simultaneous beams could be deployed in two ways: spatially adjacent or uniform distributed as shown in the following figure.


Figure 1. parallel beams sweeping 
During the initial access gNB and UEs have no each other’s prior position information, so UEs are normally treated as randomly distributed. In the view of reducing access latency, uniform distributed beams seem to be more reasonable. According to the gNB architecture and practical requirements, especially the working frequency range, the number of simultaneous beams (Ns) and corresponding deploy method should be inform to UEs as a kind of beam sweeping configuration. Consequently, the structure of the SS signals in time domain should be considered coordinatively for all simultaneous beams to support the delay sensitive scenarios such as URLLC. In other words, the SS block/burst/burst set for each beams should be designed together, especially for the beam specific reference signals which are multiplexed in SS blocks for different beams.


Figure 2. The example structure of a SS block
As discussed in our companion contribution [3], a method using Ns parallel beams was introduced at the expense of depressed coverage compared with the common beam sweeping under the limitation of instantaneous transmitting power, and keep total transmitting power unchanged. The common multi-beam based beam sweeping method can be treated as a special case when Ns=1. As it has been agreed that the pattern of SS block time locations and corresponding time index is fixed and predefined for each frequency band to simplify the initial access of UE and maintain the flexibility of data transmission along with the SS burst, SS block index would indicate the complete location information of SS block in the pattern. Although a nominal SS block may be occupied by data/control transmission, the index of the SS block will still be reserved without modification. Based on the index acquirement of any SS block in a known pattern, UE could determine symbol and slot timing, and then radio frame timing, since the beginning of SS block pattern is always aligned with the radio frame. No matter which kind of deployment of parallel beams is used, there would not be timing ambiguity based on the configuration information of parallel beams, namely 2~3 bits indication of Ns and 1~2 bits indication of beam deployment, which 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. As shown in Fig. 3, for total L SS blocks with time index set [1, L] in an SS burst set, SS blocks allocation for normal beam sweeping and 2-beam sweeping with different deployments are given in turn as an example. At each time, Ns SS blocks are transmitted simultaneously in a spatially multiplexed way. For both deployments with Ns=2, the access latency can be reduced greatly compared with the normal beams sweeping at the cost of the limited overhead for additional beam configuration information. Consequently, based on the above discussion, we propose that:
Proposal 1: TRP and UE in NR should support beams configuration information for parallel beams based initial access for low latency.


Figure 3. SS blocks allocation for multi-beam sweeping
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 beams configuration information for parallel beams based initial access for low latency.
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