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1. Introduction

During RAN1#90 bis meeting, the following agreements were reached [1] about SS block design and transmission.
Agreements:

· The following working assumption is confirmed:

· For other channels, the UE assumes SS/PBCH block transmission according to the signaling in RMSI

· FFS: Confirm for each channel

· The signaling in RMSI is only for the associated SS/PBCH block

Agreements:

· The network can indicate a set of SS blocks to be measured within the SMTC measurement duration (connected mode only) 

· The indication is per frequency layer

· The UE is not required to measure SS blocks not indicated as transmitted

· If there is no indication, the default value is that all SS blocks within the SMTC measurement duration 

· The signaling method is applicable to both intra- and inter-frequency measurements

· For connected mode:

· The signaling is via RRC and a full bitmap with length L 

· For idle mode

· No indication from gNB
· Note: this means that all SS blocks within the SMTC measurement duration 

Agreements:

· For both sub-6 and above-6, reduce the PBCH to X PRB per symbol and add Y PBCH PRBs to SSS symbol with no other redesign

· Working assumption: 

· X=20 

· Y=2*(24-X) 

· Same mapping rule(frequency-first, time-second) for data and DMRS is applied

· Working assumption: The same DMRS density in the PBCH PRB in the SSS symbols is assumed 

· For sub-6: Single SCS assumption with the exception of bands with LTE/NR DL coexistence and 5 MHz minimum bandwidth (band 5 and band 66)

· For above-6: RAN1 assumes a single SCS per band. If dual SCS is deemed critically necessary by RAN4 for a band, the total number of hypothesis shall not be increased, or insignificantly increased compared to single SCS

· After initial cell selection, the UE is expected to find a single SCS per frequency layer
· (Working assumption) The EPRE offset between SSS RE and PBCH DM-RS RE is 0 dB

· Reply LS to RAN4 – Asbjorn (Ericsson) (R1-1719162), which is endorsed and final version in R1-1719165
In this contribution, we discuss the remaining details on SS block design and transmission.
2. Discussion  
2.1. Remaining details on SS block design
PBCH bandwidth reduction 
There are intensive discussions on RAN1 90bis meeting about how to reduce UE searching complexity during initial access. The most effective way is to reduce the PBCH bandwidth from 24 PRB to 20 PRB. While for maintaining current PBCH demodulation performance, the reduced PBCH parts need to be moved to top/bottom of SSS.   This conclusion is very important for maintaining NR UE initial access searching complexity & PBCH detection performance. Thus we suggest NR to confirm the working assumption on reduced PBCH bandwidth
Proposal 1: Confirm working assumption: For both sub-6 and above-6, reduce the PBCH to X PRB per symbol and add Y PBCH PRBs to SSS symbol with no other redesign with X=20 and Y=8
2.2. Remaining details on multiple SS block transmissions
The number of SS block in wideband CC
For multiple SS block transmission, the numer of SS blocks in wideband CC depends on several factors.
The first one is the bandwidth and the frequency band of the wideband CC. The wider the component carrier, the bigger the difference of the channel characteristic in different bandwidth parts of wideband CC would be. For different frequency band,  the channel characteristic variation within one wideband CC may also be different. Note that those aspects are up to RAN4’s study. 
The second one is  the initial access latency. For UEs with narrow bandwidth capability such as 10MHz which is much smaller than the wideband CC such as 400MHz, the initial access latency would be long if there is only one or very few SS blocks within the wideband CC. Therefore, more SS blocks within the wideband CC provide more chances for the UE to detect the SS blocks in the frequency domain thus speedy the initial access procedure for NR UEs with narrow bandwidth. 
Based on the above discussion, it is beneficial for the gNB to have the freedom to determine the number of the SS block number in the wideband CC based on the actual deployment scenario and the specific requirement.

Proposal 2: It is up to the gNB to determine the number of the SS block number in the wideband CC.

The frequency locations of the SS blocks in wideband CC
In order to provide network deployment flexibility, it has been agreed as a working assumption that the center frequency for the synchronization signal can be different from the center frequency of the NR carrier. For multiple SS block transmission in wideband CC, one method is that any of the multiple SS block is transmitted with its frequency location irrespective of other SS block’s frequency locations. The maximum flexibility can be expected based on such method, but when the UE needs to know the frequency locations of  the SS blocks for the purpose of,e.g.,RRM measurement and PDSCH rate matching,  the UE needs to blindly search all the possible frequency locations of the SS block, i.e., on the synchronization signal raster. This undoubtedly increases UE’s SS block searching effort and power consumption. One possible solution is that gNB can inform UE the frequency location information of SS block (other than cell defining SS block). Such information can be provided through RMSI/OSI. With such information, once UE detecting cell defining SS block, UE can detect SS block in other frequency locations more efficiently. 
Proposal 3: The gNB shall provide the frequency location information of SS block (other than cell defining SS block) in a wideband CC through RMSI/OSI
3. Conclusions
In this contribution, we discussed the remaining details on SS block design transmissions with following  proposals: 
Proposal 1: Confirm working assumption: For both sub-6 and above-6, reduce the PBCH to X PRB per symbol and add Y PBCH PRBs to SSS symbol with no other redesign with X=20 and Y=8
Proposal 2: It is up to the gNB to determine the number of the SS block number in the wideband CC.

Proposal 3: The gNB shall provide the frequency location information of SS block (other than cell defining SS block) in a wideband CC through RMSI/OSI
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