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1. Introduction
In this contribution, we discuss on SS block time index indication.
2. Discussion
Signal/Channel for time index indication

In the last meeting, it was agree that SS block Time index indication is delivered by NR-PBCH [1]. If the time index indication is contained at a part of NR-PBCH (e.g. contents, scrambling sequence, CRC, Redundancy Version, etc.), it has an advantage that indication is securely delivered to UE. However, it brings additional complexity of decoding of neighbor cell NR-PBCH. As discussed in the previous meeting, decoding of NR-PBCH for neighbor cell would be possible, but this cannot be mandated for system design. Also, we need to have further discussion which signal and channel is appropriate to deliver the SS block time index indication. 
In the target cell, the SS block time index information should be securely delivered to UE since the index will be used as the reference information of time resource designation for initial access related channel/signal  (e.g. system information delivery, PRACH preamble occasion, etc.). On the other hand, for the purpose of neighbor cell measurement, the time index is used for SS block level RSRP measurement. In this case, highly accurate acquisition performance may not be necessity. 
In this aspect, we propose that NR-PBCH DMRS is used as a signal to deliver SS block time index. Also, we propose that the time index indication should be included at a part of NR-PBCH. Using this solution, SS block time index can be detected from NR-PBCH DMRS, then the detected index can be confirmed by NR-PBCH decoding. And, for the neighbor cell measure, the index can be obtained from NR-PBCH DMRS for neighbor cell. In our companion contribution [2], we provide how to generate DMRS sequence and scrambling sequence for NR-PBCH.
Proposal 1: NR-PBCH DMRS should be used as a signal to indicate SS block time index. Also, the time index should be included at a part of NR-PBCH (e.g. contents, scrambling sequence, CRC, Redundancy Version, etc.).

For time index indication, two alternatives was identified for the purpose of down-selection [4].

· Alt.1: Single index method (i.e. one time index for every SS-block within an SS-burst set)
· Alt.2: Multiple index method (i.e. combination of SS burst index and SS block index)
If single index method is supported, large number of bits is necessity to express the all possible number of SS blocks within SS burst set periodicity. For this case, DMRS sequence and scrambling sequence for NR-PBCH is preferable to indicate SS block indication.

On the other hand, if multiple index method is applied, the design flexibility for index indication could be provided. For example, both SS burst index and SS block index are included in single channel. Also, each index are separately transmitted via different channel/signal. For example, SS burst index is included in NR-PBCH (e.g. contents, scrambling sequence), and the SS block index is delivered by DMRS sequence for NR-PBCH.

SS block time index
In our companion contribution [3], we propose that SS burst set is composed within shorter duration (e.g. 2ms) for network and UE energy saving. In this case, we can assume that all of SS blocks are located within SS burst set periodicity regardless of the value of periodicity (e.g. 5, 10, 20, 40, 80, 160 ms). In this aspect, we provide an example of SS block index for the case of 15kHz subcarrier spacing in Figure 1 
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(a) Default Periodicity (i.e. 20ms)
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(b) 10ms periodicity

[image: image3.emf]SS Block index 0 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3

5ms

Slot index 0 1

0 2 0 2 OFDM symbol index 0 2 0 2 0 2 0 2

0 1 4 5

0 2 0 2

2 3

0 2 0 2

6 7


(c) 5ms Periodicity
Figure 1. Example of SS block index for case of 15kHz subcarrier spacing
If the maximum number of SS block is defined as L, the index of SS block is from 0 to L-1. Also, the SS block index is derived from OFDM symbol index and slot index. In this example, we assume that SS burst set is composed by four SS blocks, which is located at contiguous two slots. So, we define that the index of SS block is from 0 to 3, and the index of slot is 0 and 1. Also, we assume that SS block is composed by four OFDM symbols, and two OFDM symbols within SS block is used for PBCH transmission. For this case, we set that the index of OFDM symbol is 0 and 2. As shown in Figure 1(a), the index of SS block is derived from the index of OFDM symbol and slot. For example, the SS block transmitted at slot#1 and OFDM symbol#2 is mapped to index of 3.
In NR, it was agreed that network can configure the periodicity of SS burst set. Also, shorter periodicity (i.e. 5, 10ms) can be configure. In this case, more occasion is assigned for SS block transmission. We can define that the index of SS block is identified within configured periodicity of SS burst set. As shown in Figure 1 (c), in case of 5ms periodicity, four SS blocks can be transmitted within configured periodicity, and total 16 SS blocks are transmitted within default periodicity. In this case, the index of SS block could be repeated within default periodicity, and four SS blocks among 16 SS blocks have same index.

Proposal 2: The index of SS block is derived from the index of OFDM symbol and slot. And the index of SS block is identified within configured periodicity of SS burst set. The index of SS block could be repeated within default periodicity.
3. Conclusion
In this contribution, we further discuss on SS block time index indication. From the discussion, we propose as follow:
Proposal 1: NR-PBCH DMRS should be used as a signal to indicate SS block time index. Also, the time index should be included at a part of NR-PBCH (e.g. contents, scrambling sequence, CRC, Redundancy Version, etc.).
Proposal 2: The index of SS block is derived from the index of OFDM symbol and slot. And the index of SS block is identified within configured periodicity of SS burst set. The index of SS block could be repeated within default periodicity.
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