[bookmark: _Toc193024528][bookmark: _GoBack]3GPP TSG-RAN WG1 #90	R1-1713372
21th – 25th August 2017
Prague, CZ

[bookmark: Source]Agenda item:	6.1.1.1.1
Source: 	Qualcomm Incorporated
[bookmark: _Hlk484783209]Title: 	SS block and SS burst set design considerations
[bookmark: DocumentFor]Document for:	Discussion/Decision
1. [bookmark: _Ref462751722]Introduction
This contribution focuses on the remaining issue on SS block and SS burst sets. The detailed SS burst sets composition has been agreed in RAN1 #89AH meeting. The contribution focuses on the following agreement [1]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.


2. Indication of actual transmitted SS blocks
Actual transmitted SS blocks can provide useful information for UE to be sure about which SS block is on or off. This can be useful for UE RRM measurement. Also for RACH procedure, each SS block could have its corresponding RACH resources. Indicating to the UE which SS block is transmitted can assist UE in finding RACH resources.
However, signalling overhead should be considered in determining the method for indicating actual transmitted SS blocks. The maximum number of SS block L = 64. To indicate all the possible actual transmitted SS blocks, we need 64 bits as bit map. There could be ways to compress the information if there is restriction on the combination of actual transmitted SS blocks, but generally speaking, the number of bits required can be large. Therefore, PBCH is not suitable for carrying this type of information. Since RMSI (Remaining Minimum System Information) will carry the RACH resource, RMSI can also carry the information of actual transmitted SS blocks.
Proposal 1: Information on actual transmitted SS blocks can be carried in RMSI
3. SS blocks with different SS burst-set periodicity
So far based on the RAN1 agreement, there are L=4 SS blocks for frequency band up to 3GHz, L=8 SS blocks for frequency band between 3GHz and 6GHz and L=64 SS blocks for frequency band above 6GHz. However, there is no or very limited limitation on how the SS blocks are transmitted within a SS burst set, namely 
1. Among L SS blocks in a SS burst set, each SS block can be transmitted or not transmitted
2. Across multiple SS burst sets, the same SS block may be transmitted repeatedly. Or across multiple SS burst set, the same SS block may be transmitted in some SS burst set, but not transmitted in the other SS burst sets.
The above uncertainty or flexibility may provide very limit or no performance benefit in real deployment, but cause unnecessary UE complexity. We discuss three different scenarios 
3.1 SS blocks transmission across SS burst set 
First, we consider a case that UE assumes a certain SS burst set periodicity (e.g. 20ms), gNB also transmits the SS burst set with the same periodicity. It is highly desirable that the same SS block is transmitted with the assumed periodicity. In other words, for each SS block, gNB either does not transmit the SS block, or transmit SS block with burst set periodicity. It is illustrated in Figure 5


Figure 5 SS block transmission when gNB uses the same periodicity as what UE assumes

Proposal 2: When UE assumes SS burst set periodicity of x ms (e.g. x = 20ms), UE assumes the same set of SS blocks within SS burst set are transmitted with periodicity of x ms
Furthermore, the SS burst set periodicity used by gNB can be different from what is assumed by the UE. For example, a gNB may be required to transmit 5ms SS burst set periodicity if gNB cannot provide assistance to the UE in IDLE/CONNECTED mode. However, for UE in initial access, UE may assume SS burst set periodicity of 20ms. During the initial access, UE may open up a 20ms window in order to search for SS blocks without knowing that SS burst set is transmitted more frequent, i.e. every 5ms instead of 20ms. Hence UE may find 1 out of 4 SS burst set in 20ms. It is desirable to ensure that for the SS blocks transmission, the transmission is repeated with gNB SS burst periodicity. This is illustrated in Figure 6


Figure 6 SS block transmission when gNB uses the different periodicity than what UE assumes
Proposal 3: When UE assumes SS burst set periodicity of x ms (e.g. x = 20ms), if NW transmits the SS burst set with a smaller periodicity y ms (y < x, e.g. y=10ms), UE can assume that the same set of SS blocks within SS burst set are transmitted with periodicity of y ms
3.2 SS blocks transmission within SS burst set
Then, we consider the SS block transmission within SS burst. For above 6GHz, there can be up to L=64 SS blocks in SS burst set. gNB can choose to transmit any one of the SS block or not. Given an extreme example, NW can transmit the first SS block and the last SS block, while leaving a gap of 62 SS blocks. From UE perspective, it is desirable to have the SS blocks transmission as compact as possible, for example, in order to reduce the measurement window. The idea is illustrated in Figure 7


Figure 7 SS block transmission within SS burst set
Proposal 4: UE assumes that the transmitted SS blocks in a SS burst set are always logically consecutive, i.e. between any two transmitted SS blocks in a SS burst set, there are no gaps of non-transmitted SS block(s)
4. 	Conclusion
This contribution focus on the SS block and SS burst set design considerations
Proposal 1: Information on actual transmitted SS blocks can be carried in RMSI
Proposal 2: When UE assumes SS burst set periodicity of x ms (e.g. x = 20ms), UE assumes the same set of SS blocks within SS burst set are transmitted with periodicity of x ms
Proposal 3: When UE assumes SS burst set periodicity of x ms (e.g. x = 20ms), if NW transmits the SS burst set with a smaller periodicity y ms (y < x, e.g. y=10ms), UE can assume that the same set of SS blocks within SS burst set are transmitted with periodicity of y ms
Proposal 4: UE assumes that the transmitted SS blocks in a SS burst set are always logically consecutive, i.e. between any two transmitted SS blocks in a SS burst set, there are no gaps of non-transmitted SS block(s)
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