[bookmark: OLE_LINK3]3GPP TSG RAN WG1 Meeting #87 	R1-1612621
Reno, USA, 14th - 18th November 2016

[bookmark: _Ref133120545]Source:	Sharp
Title:	DL synchronization signal structure in NR
Agenda Item:	7.1.2.1
[bookmark: DocumentFor]Document for:	Discussion and Decision
[bookmark: _GoBack]Introduction
At the RAN1#86bis meeting, the following agreements were made [1].
	Agreements:
· PSS, SSS and/or PBCH can be transmitted within a ‘SS block’
· FFS: details how to compose PSS, SSS and/or PBCH
· Multiplexing other signals are not precluded within a ‘SS block’
· One or multiple ‘SS block(s)’ compose an ‘SS burst’
· FFS: Number of ‘SS block(s)’ (defined as duration of ‘SS burst’)
· FFS: whether or not ‘SS block(s)’ are consecutive
· FFS: whether or not ‘SS block(s)’ within a ‘SS burst’ are the same
· One or multiple ‘SS burst(s)’ compose a ‘SS burst set’
· FFS: Periodicity and the number of ‘SS burst’ within a SS burst set
· Number of SS bursts within a SS burst set is finite.
· FFS: Transmission instances of ‘SS burst set’ 
· E.g., periodic/aperiodic transmission of SS burst sets.


In this contribution, we share our views on FFS parts for DL synchronization signal.
Discussions
[bookmark: OLE_LINK1]DL synchronization signal structure for single/multi-beam operation
NR is expected to support single beam and multi-beam operations. The agreements were made to realize unified solution of DL synchronization structure. 
Figure 1 shows examples of DL synchronization structure in single operation. In these examples, three structures can be considered.
1. SS transmission without repetition, i.e. single SS block [Figure 1 (a)]
2. SS transmissions with a certain number of repetitions (all SS blocks within a SS burst are not necessarily used) [Figure 1 (b)]
3. Repeated SS transmissions over a SS burst [Figure 1 (c)]
As for 1., one SS block which composes NR-PSS, NR-SSS and/or NR-PBCH is transmitted from each gNB. In this case, gNB can utilize unused resource for other SS block(s) for the data transmission to the connected-mode UE(s) for example. However, a UE can synchronize and/or acquire NR-PSS, NR-SSS and/or NR-PBCH from only one SS block within a SS burst and/or a SS burst set. Hence, when the SINR is low, a way to coherently combine multiple NR-PSS, NR-SSS, and/or NR-PBCH is needed.
As for 2. and 3., NR-PSS, NR-SSS and/or NR-PBCH is transmitted with repetitions of certain numbers. In this case, the UE can coherently combine multiple SS blocks. In (c), all the SS blocks within a burst are used to transmit NR-PSS, NR-SSS, and NR-PBCH. In this case, a UE can coherently combine all the SS blocks within a SS burst. However, considering the multi-beam operation, a UE doesn’t know whether gNB operates single beam or multi-beam. Therefore, if the repeated transmission is assumed, a UE should be able to know the number of repetitions.
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	Figure 1. Examples of DL synchronization structure in single beam operation.


Figure 2 shows examples of DL synchronization structures in multi-beam operation. Similar to single beam operation, we can consider the following two cases.
1. Each SS transmission without repetition, i.e. the number or used SS block is same as the number of TRP Tx beams [Figure 2 (a)]
2. SS transmissions with a certain number of repetitions [Figure 2 (b)]
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	Figure 2. Examples of DL synchronization structure in multi-beam operation.


Based on the same consideration as in the single beam operation, we propose:
Proposal 1: 
· RAN1 should study the following cases for DL synchronization structure
· SS transmission without repetition
· SS transmission with repetition
· If this approach is supported within a SS burst, a UE should be able to know the number of repetitions to coherently combine multiple SS blocks.

The number of SS blocks in a SS burst
Within a SS bursts, it was agreed that one or more SS blocks are composed. Considering the multi-beam operation, more than one SS blocks within a SS burst are preferred for beam sweeping.
Regarding the number of SS blocks, one possible assumption is that the number of SS blocks may depend on the number of TRP Tx beams. However, the number of TRP Tx beams for synchronization signal transmission is up to implementation at each TRP side. Moreover, in the initial access, a UE does not have any information on the number of SS blocks, it may be preferable that the number of SS blocks is fixed. Therefore, we propose:
Proposal 2: 
· More than one SS blocks should be studied for beam sweeping
· The maximum number of SS blocks within a SS burst should be limited (e,g. limited to up to the X beams)

Conclusion
In this contribution, we have the following proposals:
Proposal 1: 
· RAN1 should study the following cases for DL synchronization structure
· SS transmission without repetition
· SS transmission with repetition
· If this approach is supported within a SS burst, a UE should be able to know the number of repetitions to coherently combine multiple SS blocks.
Proposal 2: 
· More than one SS blocks should be studied for beam sweeping
· The maximum number of SS blocks within a SS burst should be limited (e,g. limited to up to the X beams)
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