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1 [bookmark: _Ref471367327]Introduction
[bookmark: _Hlk489610441]For the synchronization signal design, the following topics and working assumptions were agreed and/or FFS in RAN1 #90bis meeting [1]:
Agreements:
· Confirm working assumption of: 
· UE-specific RRC signaling with full bitmap can be used for indicating the actually transmitted SS blocks for both sub6GHz and over6GHz cases
· The actually transmitted SS blocks is indicated in RMSI for both sub6GHz and over6GHz cases
· Indication is in compressed form in above 6 GHz case
· Indicated resources are reserved for actually transmitted SS blocks
· Data channels are rate matched around actually transmitted SS blocks

Proposal to confirm the working assumption:
· For indication in RMSI:
· Alt.1: Group-Bitmap(8 bits) + Bitmap in Group (8 bits)
· A Group is defined as consecutive SS/PBCH blocks
· Bitmap in Group can indicate which SS/PBCH block is actually transmitted within a Group, where each Group has the same pattern of SS/PBCH block transmission, and Group-Bitmap can indicate which Group is actually transmitted

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

Agreements:
· SS burst set periodicity is not carried in NR-PBCH payload

Agreements:
· (working assumption) For PBCH 1st scrambling initialization, clarify that C_init = N^cell_ID



A few remaining details for the SS/PBCH block design will be discussed below, including the confirmation of the actual transmitted SS blocks indication, PBCH bandwidth, PBCH DMRS density, EPRE offset between PBCH DMRS RE and SSS RE and SS burst set periodicity in RMSI. 
2 [bookmark: _Ref178064866]Discussion
2.1 [bookmark: _Toc468450825]Actual transmitted SS blocks indication
For over 6GHz case, there’re 64 SS/PBCH candidate positions, which requires compressed bit mapping method to indicate actually transmitted SS/PBCH blocks. In general, the more bits used would mean the more flexible selection on the SS/PBCH block positions in a SS burst set. And it maybe not necessary to have full flexible selection, group bit mapping together with the bit mapping within each group is proposed as the way forward. 
[bookmark: _Toc494229674][bookmark: _Toc494229779][bookmark: _Toc494409646][bookmark: _Toc492395143][bookmark: _Toc492951854][bookmark: _Toc492652528][bookmark: _Toc492652618][bookmark: _Toc494412089][bookmark: _Toc494412152][bookmark: _Toc494412173][bookmark: _Toc494412178][bookmark: _Toc494412202][bookmark: _Toc494412207][bookmark: _Toc494412533][bookmark: _Toc494412550][bookmark: _Toc494412580][bookmark: _Toc494412584][bookmark: _Toc494469831][bookmark: _Toc494627429][bookmark: _Toc494627436][bookmark: _Toc494722358][bookmark: _Toc494729061][bookmark: _Toc494729068][bookmark: _Toc494729093][bookmark: _Toc494730930][bookmark: _Toc494731023][bookmark: _Toc494737202][bookmark: _Toc494737368][bookmark: _Toc494737396][bookmark: _Toc494758480][bookmark: _Toc494758644][bookmark: _Toc494759445][bookmark: _Toc494779688][bookmark: _Toc497313441][bookmark: _Toc497313447][bookmark: _Toc497313468][bookmark: _Toc497313495][bookmark: _Toc497987716][bookmark: _Toc497987737][bookmark: _Toc497987762][bookmark: _Toc497987796][bookmark: _Toc497987821][bookmark: _Toc497987950][bookmark: _Toc497987987][bookmark: _Toc497988027][bookmark: _Toc497988083][bookmark: _Toc497988096][bookmark: _Toc497988114][bookmark: _Toc497997484][bookmark: _Toc498000929][bookmark: _Toc498004808][bookmark: _Toc498004830][bookmark: _Toc498424800][bookmark: _Toc498427604][bookmark: _Toc498534533][bookmark: _Toc498549227][bookmark: _Toc497988043][bookmark: _Toc498731549][bookmark: _Toc498731567][bookmark: _Toc498731589][bookmark: _Toc498731757][bookmark: _Toc494229676][bookmark: _Toc494229781][bookmark: _Toc494409648][bookmark: _Toc494412091][bookmark: _Toc494412154][bookmark: _Toc494412175][bookmark: _Toc494412180][bookmark: _Toc494412204][bookmark: _Toc494412209][bookmark: _Toc494412534][bookmark: _Toc494412551][bookmark: _Toc494412581][bookmark: _Toc494412585][bookmark: _Toc494469832][bookmark: _Toc494627430][bookmark: _Toc494627437][bookmark: _Toc494722359][bookmark: _Toc494729062][bookmark: _Toc494729069][bookmark: _Toc494729094][bookmark: _Toc494730931][bookmark: _Toc497987988][bookmark: _Toc497988028]Confirm the working assumption for indication of actually transmitted SS/PBCH blocks in case of over 6GHz, i.e. alt.1: Group-Bitmap(8 bits) + Bitmap in Group (8 bits). 
2.2 SS/PBCH block bandwidth
Based on the agreement in RAN1 #90bis meeting, the SS/PBCH block can be illustrated as figure 1 below, where X could be from 20 to 24 PRBs. 
[image: ]
[bookmark: _Ref481665931]Figure 1 SS/PBCH block structure
X=20 and X=24 are selected for link level simulation, assuming fixed CFO of 5ppm, TDL-C 100 ns and 3000 SSBs transmitted. When X=20, same PBCH DMRS density is assumed in the PRB in SSS symbols as that in the PRBs in other OFDM symbols. The result of both PBCH BLER and SSB index miss detection rate are shown in figure 2.
[image: ]
Figure 2 NR-PBCH BLER and SSB index miss detection rate with different PBCH bandwidth
As can be seen, in general when changing X from 24 to 20, the PBCH BLER performance degradation is minor and SSB index miss detection rate is a bit worse in lower SNR case, but the SNR@1%Pmiss can still be less than -6dB. So, the sourcing company confirms the assumption to reduce the PBCH bandwidth to 20 PRBs. 
Besides, to minimize the performance degradation of SSB index detection and keep the agreed physical layer cell id related RE level shift in the PBCH DMRS mapping, same PBCH DMRS density is preferred.
[bookmark: _Toc497987717][bookmark: _Toc497987738][bookmark: _Toc497987763][bookmark: _Toc497987797][bookmark: _Toc497987822][bookmark: _Toc497987951][bookmark: _Toc497987990][bookmark: _Toc497988029][bookmark: _Toc497988044][bookmark: _Toc497988086][bookmark: _Toc497988099][bookmark: _Toc497988117][bookmark: _Toc497997487][bookmark: _Toc498000932][bookmark: _Toc498004811][bookmark: _Toc498004833][bookmark: _Toc498424803][bookmark: _Toc498427607][bookmark: _Toc498534536][bookmark: _Toc498549230][bookmark: _Toc498731552][bookmark: _Toc498731570][bookmark: _Toc498731592][bookmark: _Toc498731758][bookmark: _Toc497987718][bookmark: _Toc497987739][bookmark: _Toc497987764][bookmark: _Toc497987719][bookmark: _Toc497987740][bookmark: _Toc497987765]Confirm the working assumption: For both sub-6 and above-6, reduce the PBCH to 20 PRB per symbol and add 8 PBCH PRBs to SSS symbol with no other redesign; Same DMRS density in the PBCH PRB in the SSS symbols is used.
2.3 EPRE offset between SSS RE and PBCH DM-RS RE
It was agreed in RAN1#90 that the UE may assume that the EPRE of PBCH data and DMRS is the same. Besides, if PBCH bandwidth is reduced to 20 PRBs and assuming no power boosting, the leftover energy in the SSS symbol corresponds to SSS EPRE being the same as EPRE of PBCH. So the sourcing company confirm the assumption that the EPRE offset between SSS RE and PBCH DM-RS RE is 0 dB.
[bookmark: _Toc498000933][bookmark: _Toc498004812][bookmark: _Toc498004834][bookmark: _Toc498424804][bookmark: _Toc498427608][bookmark: _Toc498534537][bookmark: _Toc498549231][bookmark: _Toc498731553][bookmark: _Toc498731571][bookmark: _Toc498731593][bookmark: _Toc498731759]Confirm the working assumption: The EPRE offset between SSS RE and PBCH DM-RS RE is 0 dB
2.4 SS burst set periodicity
As it has been agreed that actually transmitted SSBs will be indicated in RMSI, and SS burst set periodicity is not carried in PBCH payload, SS burst set periodicity shall be indicated in RMSI.
[bookmark: _Toc498004813][bookmark: _Toc498004835][bookmark: _Toc498424805][bookmark: _Toc498427609][bookmark: _Toc498534538][bookmark: _Toc498549232][bookmark: _Toc498731554][bookmark: _Toc498731572][bookmark: _Toc498731594][bookmark: _Toc498731760]SS burst set periodicity shall be indicated in RMSI
2.5 Indication of multiple SS burst in frequency domain
It has been agreed that multiple SS blocks can be configured in the frequency domain. It has been discussed if all UEs should be informed about these additional SS blocks for the purpose of rate matching. However, since multiple SS blocks in the frequency domain are usually configured in very wide band carriers, the overhead from these will be minimal not requiring any special treatment when it comes to rate matching.
[bookmark: _Toc498731595][bookmark: _Toc498731761] UEs are not informed of additional SS blocks for the purpose of rate matching
Conclusion
Based on the discussions in section 2 we propose the following:
Proposal 1	Confirm the working assumption for indication of actually transmitted SS/PBCH blocks in case of over 6GHz, i.e. alt.1: Group-Bitmap(8 bits) + Bitmap in Group (8 bits).
Proposal 2	Confirm the working assumption: For both sub-6 and above-6, reduce the PBCH to 20 PRB per symbol and add 8 PBCH PRBs to SSS symbol with no other redesign; Same DMRS density in the PBCH PRB in the SSS symbols is used.
Proposal 3	Confirm the working assumption: The EPRE offset between SSS RE and PBCH DM-RS RE is 0 dB
Proposal 4	SS burst set periodicity shall be indicated in RMSI
Proposal 5	UEs are not informed of additional SS blocks for the purpose of rate matching
[bookmark: _GoBack]
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[bookmark: _Hlk497314597]Chairman notes, RAN1 #90bis, Prague, CZ, 9th – 13th, October 2017
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