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Introduction
At the RAN1 NR-AH meeting, the following agreements were made [1].
	Agreements:
· For a given frequency band, an SS block corresponds to N OFDM symbols based on the default subcarrier spacing, and N is a constant.
· The signal multiplexing structure is fixed in a specification
· UE shall be able to identify at least OFDM symbol index, slot index in a radio frame and radio frame number from an SS block.
· The signals included in the SS block are FFS between 
· Alt 1: PSS, SSS and PBCH; and 
· Alt 2: PSS, SSS, TSS and PBCH.
· Note 1: it does not preclude possibility of multiplexing MRS and/or data transmission in the SS block.
· Note 2: It does not preclude the possibility of skipping PBCH in other SS blocks.


In addition, the following agreement was also made:
	Agreement:
· For initial cell selection, UE may assume default SS burst set periodicity which may be frequency band-dependent.
· 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, we share our views on the remaining issues of SS structure.

Discussions
[bookmark: OLE_LINK1]NR is expected to support single beam and multi-beam operations. Figure 1 shows an example structure of SS burst set and SS block.
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	Figure 1. An example structure of SS burst set and SS block


In the last meeting, it was agreed that the number of OFDM symbols is N and N is a constant value. Moreover, a UE searches for a cell ID and PBCH during the default periodicity. In LTE, the cell search window can be 10 msec and one PBCH always be transmitted within 10 msec, and the UE can know subframe/radio frame boundary and its SFN. In NR, the same principle should be applied per Tx beam. Therefore, we propose:
Proposal 1:
· PBCH should be included per Tx beam.

In legacy LTE, the periodicities for synchronization signals and PBCH transmissions are different, e.g., PSS/SSS is transmitted twice in every radio frame, while PBCH’s default periodicity is 40 msec. Even for the purpose of enhancing detection/decoding performance, the PBCH repetitions are allowed, e.g., the PBCH can be repeated four times during one periodicity, it still couldn’t maintain a relationship that one PSS/SSS must be associated with one PBCH, as the SS detection and PBCH decoding are independent procedures with their own performance requirements; targeting at increasing repetitions mainly for making one PSS/SSS paired with one PBCH is a waste of resources. On the other hand, if the secondary broadcast channel is defined in the future, it’s not reasonable that these two PBCHs always have to be paired and transmitted at the same time in every SS block; as in that case only one PBCH is needed to carry all these information together. It has been agreed that “it does not preclude the possibility of skipping PBCH in other SS blocks, we further propose:
Proposal 2:
· PBCH can be skipped in some SS blocks.

Next, we discuss how to support skipping PBCH. As we mentioned above, a UE should know time index of a detected SS block without PBCH. For this purpose, the following alternatives for each SS block without PBCH can be considered.
· Alt. 1: Additional IDs are allocated to PSS/SSS sequences
· Alt. 2: PSS/SSS sequence pattern change
· Alt. 3: TSS (New SS signal)
Regarding the Alt. 1, the number of IDs carried by PSS/SSS is increased. It can realize that time index is indicated by using PSS/SSS sequence index/ID. However, Alt. 1 degrades cell ID detection performance, since the number of IDs which the UE should detect is increased. Regarding the Alt. 2, this scheme is similar to LTE SSS. The mapping patterns to resource elements are changed, or reordering of sequence of PSS/SSS is applied. This can be a reasonable approach. However, if the number of patterns is increased, a UE should attempt to synchronize to multiple patterns, so the number of SS blocks without PBCH should be limited. For Alt. 3, new SS signals are used to indicate time index and some other reasons. However, the number of detected sequences would be increased, since the number of IDs is increased. Inherently, different pattern of PSS/SSS can be regarded as a different sequence. Therefore, we propose,
Proposal 3:
· PSS/SSS sequence pattern change or TSS is preferred as SS block time index indication.

The next issue addressed in this paper is further clarifications on the agreement “The signal multiplexing structure is fixed in a specification”, as it decides the scope captured in the TR for future work. In our understanding, once all information to construct a SS block is determined, there should be one standard SS block structure in the specification, which defines the order of each type of information in the SS block, as well as the fixed number of resources allocated to each type of information.  
Proposal 4: 
· More detailed interpretations of the agreements “The signal multiplexing structure is fixed in a specification” should be captured in the TR.

Furthermore, the above agreements are made based on the assumption of a given carrier frequencty band. For different carrier frequency band, different information might be needed during initial access procedures. For example, in order to handle Doppler shift in high frequency band, different reference signals or additional reference signals might be needed. Therefore,  
Proposal 5: 
· RAN1 should study whether a unified fixed signal multiplexing SS block structure can be applied to all carrier frequency bands; if not, then the fixed signal multiplexing SS block structure should be band-specific in the specification.

Conclusion
In this contribution, we have the following proposals:
Proposal 1:
· PBCH should be included per Tx beam.
Proposal 2:
· PBCH can be skipped in some SS blocks.
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· PSS/SSS sequence pattern change or TSS is preferred as SS block time index indication.
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