3GPP TSG RAN WG1 meeting #89	R1-1707793
Hangzhou, China 15th - 19th May 2017

Agenda Item:	7.1.1.1.2
Source:	Spreadtrum Communications
Title:	Discussion on maximum number of SS blocks in an SS burst set
Document for:	Discussion and decision

Introduction
In RAN1#88bis meeting, the maximum number of SS-blocks within SS burst set is deeply discussed and the agreements are achieved as follows [1].
	Agreements:
· For frequency range up to 6 GHz, the maximum number of SS-blocks, L, within SS burst set is to be down-selected among:
· Alt 1: 16
· Alt 2: 8
· Alt 3: 4
· FFS whether or not to have a fixed max value per frequency range
· FFS whether or to have a smaller max number  for different frequency ranges
· For frequency range from 6 GHz to 52.6 GHz, the maximum number of SS-blocks, L, within SS burst set is to be down-selected among
· Alt 1: 128
· Alt 2: 64
· Alt 3: 32
· Other numbers are not precluded
· Companies are encouraged to perform further analysis particularly w.r.t. the resulting performance/overhead, taking into account signaling details  – revisit later this week (Nokia)



And then the agreements are updated as follows according to the further discussion.
	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



However, each value of L in each frequency range was not finally determined. In the paper, we will discuss the values of L.

Different values of L
From perspective of UE, UE may try to detect and combine L SS-blocks at least in initial cell selection, in order to get cell ID and time index etc. Especially, to decode time index from PBCH using combination, UE may have numerous hypotheses of decoding, if the value of L is large. It is noted that there are only 4 hypotheses of decoding PBCH using combination in LTE.
From perspective of network, network needs large value of L to cover a whole cell area if the beam width of possible concurrent beams is limited [2].
Therefore, the value of L is a tradeoff between UE detection complexity and the need of large number of beams for network coverage.

Values of L
Define values of L in RAN1 to determine all possible SS-block time locations
RAN1 needs to define the values of L for frequency range in order to determine all possible SS-block time locations, namely the nominal SS-block time locations. For example, for a certain frequency range, RAN1 can define the values of L as 8, and then begin to work on how to design 8 SS-block time locations within SS burst set. It is worth noting that the values of L does not mean that a UE should assume there are L nominal SS-block time locations for a given band. It will be shown in the next sub-section that the assumption of the number of nominal SS-block time locations in the given band may be follow RAN4 specifications.
Based on above discussion, we propose:
Proposal 1: RAN1 may define the value of L only for purpose of determining the nominal SS-block time locations. The value of L defined in RAN1 does not mean a UE should assume there are L nominal SS-block time locations for a given band.

On the other side, “within SS burst set” in the agreements seems a little ambiguous. If we do not explicitly state whether “within SS burst set” means “within the default SS burst set periodicity” or “within any SS burst set periodicity”,  defining the values of L may not be helpful to determine the nominal SS-block time locations. For example, it is totally different between designing 8 SS-block time locations within 20ms (the default SS burst set periodicity) and designing 8 SS-block time locations within 40ms. 
For choosing between “within the default SS burst set periodicity” and “within any SS burst set periodicity”, in our understanding, “within the default SS burst set” is more suitable, since it is more related to the UE behavior at initial cell selection. In other words, the UE behavior at initial cell selection will be optimized if we start defining the nominal SS-blocks time locations within the default SS burst set. Moreover, we list the use cases considering different actual SS burst set periodicities.
· The actual SS burst set periodicity larger than 20ms, i.e. 40 or 80 or 160ms, can be used for reducing occasions of SS-block transmission in order to save gNB energy. In this case, the nominal SS-block time locations only occurs within a part of the actual SS burst set periodicity;
· The actual SS burst set periodicity smaller than 20ms, i.e. 5 or 10ms, can be used for fast initial cell selection and measurement in order to achieve efficient mobility. In this case, the nominal SS-block time locations are a subset of that of 20ms.
It seems that defining value of L within the default SS burst set is feasible.
Proposal 2: The value of L may be interpreted as the maximum number of SS-blocks within the default SS burst set periodicity.

Our proposal on values of L
Regarding the agreements of the previous meeting, we can allow the large values of L for both two frequency ranges. 
Under above assumption, we can simply evaluate the time-domain DL resource overhead. 
First, we can assume the value of L can be achieved for 30kHz subcarrier spacing and 240kHz subcarrier spacing respectively, since 15kHz, 30kHz, 120kHz and 240kHz subcarrier spacing are agreed to be the default subcarrier spacing in RAN1#88bis [1] as follows. 
	Agreements:
· Subcarrier spacings for PSS/SSS for difference freq. ranges: 15kHz/30kHz for below 6 GHz, and 120kHz/240kHz for above 6 GHz
· Note: RAN1 assumes that RAN4 will decide it depending on frequency ranges



Considering frequency range from 3GHz to 6GHz, if we assume there are at least two SS-blocks in a slot with 14 symbols like proposed in [3] [4], there will be four SS-blocks within 1ms for 30kHz subcarrier spacing. To reach the maximum 8 SS-blocks, we should use 2ms as container of DL or DL-dominated slots. In this way, the time-domain DL resource overhead of SS-blocks is 2/5, i.e. 40%, if the actual SS-burst-set periodicity is 5ms which can be regarded as the worst case for time-domain DL resource overhead. 40% time-domain DL source overhead seems feasible. 
As a result, we propose the following:
Proposal 3: 
· The considered maximum number of SS-blocks, L, within the default SS burst set periodicity for different frequency ranges are
· For frequency range up to 3 GHz, the value of L is 4;
· For frequency range from 3 GHz to 6 GHz, the value of L is 8;
· For frequency range from 6 GHz to 52.6 GHz, the value of L is 64.

Refine values of L in RAN4
It is more feasible that RAN4 define a maximum number of SS-blocks, namely M, for each band. M is less than or equal to L. In RAN4, a lot of evaluation or even field trial may be necessary to find the optimal values of M regarding both UE detection complexity and the need of large number of beams for network coverage. Different from the value of L, UE should assume there are M nominal SS-block time locations for a given band.
Therefore, we propose the following:
Proposal 4: RAN4 may discuss the fine values less than or equal to L, namely M, for a give band. The value of M means that UE should assume there are M nominal SS-block time locations for the given band.

Conclusion
In the contribution, we have discussed the maximum value of SS-blocks within SS burst set, and our proposals are listed as follows.
Proposal 1: RAN1 may define the value of L only for purpose of determining the nominal SS-block time locations. The value of L defined in RAN1 does not mean a UE should assume there are L nominal SS-block time locations for a given band.
Proposal 2: The value of L may be interpreted as the maximum number of SS-blocks within the default SS burst set periodicity.
Proposal 3: 
· The considered maximum number of SS-blocks, L, within the default SS burst set periodicity for different frequency ranges are
· For frequency range up to 3 GHz, the value of L is 4;
· For frequency range from 3 GHz to 6 GHz, the value of L is 8;
· For frequency range from 6 GHz to 52.6 GHz, the value of L is 64.
[bookmark: _GoBack]Proposal 4: RAN4 may discuss the fine values less than or equal to L, namely M, for a given band. The value of M means that UE should assume there are M nominal SS-block time locations for the given band.
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