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1 [bookmark: _Ref471367327]Introduction
Some remaining issues related to the synchronization signal in NR are discussed in section 2 after RAN1 AdHoc1801 meeting.
2 [bookmark: _Ref178064866]Discussion
2.1 [bookmark: _Toc468450825][bookmark: _Hlk503352298]SS/PBCH block Mapping to slots 
Mapping to which slot within one 5ms is not specified in 38.213.
Based on below figure discussed in RAN1, it should be specified that a set of SS/PBCH blocks transmitted in one half frame should start from the 1st slot of this half-frame.
[image: ]

[bookmark: _Toc506380750][bookmark: _Toc506380844][bookmark: _Toc506540520][bookmark: _Toc506564082][bookmark: _Toc506590095][bookmark: _Toc506592662]It should be specified in 38.213 that a set of SS/PBCH blocks transmitted in one half frame should start from the 1st slot of this half-frame.

<------------------------------------------ start of TP 38.213--------------------------->
[bookmark: _Toc505848892][bookmark: _Toc415085419]4.1	Cell search
Cell search is the procedure by which a UE acquires time and frequency synchronization with a cell and detects the physical layer Cell ID of that cell.  
A UE receives the following synchronization signals (SS) in order to perform cell search: the primary synchronization signal (PSS) and secondary synchronization signal (SSS) as defined in [4, TS 38.211]. 
A UE shall assume that reception occasions of a physical broadcast channel (PBCH), PSS, and SSS are in consecutive symbols, as defined in [4, TS 38.211], and form a SS/PBCH block. The UE shall assume that SSS, PBCH DM-RS, and PBCH data have the same EPRE. 
For a half frame with SS/PBCH blocks, the first symbol indexes for candidate SS/PBCH blocks are determined according to the subcarrier spacing of SS/PBCH blocks as follows, and the 1st slot with the candidate SS/PBCH blocks is the 1st slot of this half frame. 
-	Case A - 15 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes of {2, 8} + 14*n. For carrier frequencies smaller than or equal to 3 GHz, n=0, 1. For carrier frequencies larger than 3 GHz and smaller than or equal to 6 GHz, n=0, 1, 2, 3.
-	Case B - 30 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes {4, 8, 16, 20} + 28*n . For carrier frequencies smaller than or equal to 3 GHz, n=0. For carrier frequencies larger than 3 GHz and smaller than or equal to 6 GHz, n=0, 1.
-	Case C - 30 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes {2, 8} + 14*n. For carrier frequencies smaller than or equal to 3 GHz, n=0, 1. For carrier frequencies larger than 3 GHz and smaller than or equal to 6 GHz, n=0, 1, 2, 3.
-	Case D - 120 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes {4, 8, 16, 20} + 28*n. For carrier frequencies larger than 6 GHz, n=0, 1, 2, 3, 5, 6, 7, 8, 10, 11, 12, 13, 15, 16, 17, 18.
-	Case E - 240 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes {8, 12, 16, 20, 32, 36, 40, 44} + 56*n. For carrier frequencies larger than 6 GHz, n=0, 1, 2, 3, 5, 6, 7, 8.




The candidate SS/PBCH blocks in a half frame are indexed in an ascending order in time from 0 to . A UE shall determine the 2 LSB bits, for , or the 3 LSB bits, for , of a SS/PBCH block index per half frame from a one-to-one mapping with an index of the DM-RS sequence transmitted in the PBCH. For , the UE shall determine the 3 MSB bits of the SS/PBCH block index per half frame from higher layer parameter SSB-index-explicit.
A UE can be configured by higher layer parameter SSB-transmitted-SIB1, indexes of SS/PBCH blocks for which the UE shall not receive other signals or channels in REs that overlap with REs corresponding to the SS/PBCH blocks. A UE can also be configured per serving cell, by higher layer parameter SSB-transmitted, indexes of SS/PBCH blocks for which the UE shall not receive other signals or channels in REs that overlap with REs corresponding to the SS/PBCH blocks. A configuration by SSB-transmitted overrides a configuration by SSB-transmitted-SIB1. A UE can be configured per serving cell by higher layer parameter SSB-timing a periodicity of the half frames for reception of SS/PBCH blocks per serving cell. If the UE is not configured a periodicity of the half frames for receptions of SS/PBCH blocks, the UE shall assume a periodicity of a half frame. A UE shall assume that the periodicity is same for all SS/PBCH blocks in the serving cell.
For initial cell selection, a UE may assume that half frames with SS/PBCH blocks occur with a periodicity of 2 frames.
For a serving cell without transmission of SS/PBCH blocks, a UE acquires time and frequency synchronization with the serving cell based on receptions of SS/PBCH blocks on the PCell, or on the PSCell, of the cell group for the serving cell.
<---------------------------------end of TP 38.213 -------------------------------->
2.2 Valid semi-static DL/UL assignment periodicities
In RAN1#91, the following agreement was made on the cell-specific RRC configuration of the semi-static DL/UL assignment:
	Agreements:
· [bookmark: _Hlk506590152]For the cell-specific RRC configuration of the semi-static DL/UL assignment,
· Add additional periodicity 0.625ms (for 120KHz SCS only), 1.25ms (for >=60KHz SCS), and 2.5ms (for >=30KHz SCS)
· Also support 2 concatenated DL-unknown-UL periodicity
· Add 1 bit in semi-static DL/UL assignment to indicate if the second periodicity is included
· The two periodicities form X ms + Y ms total periodicity, where X, and Y are from {0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10} ms
· When two periodicities are included, the corresponding parameters are independently configured
· Note: it will be discussed to preclude some combinations (no additional higher-layer impact)



Since it has already been agreed that a UE may assume that the periodicity is same for all SS/PBCH blocks in the serving cell, any semi-static DL/UL assignment periodicity must comply with one of the SS/PBCH block periodicities supported to make sure that there is always DL when the transmitted SS/PBCH blocks appear. While the single periodicities given above can comply with the SS/PBCH block periodicities, the combinations of two periodicities do not necessarily do so. Therefore, it should be clarified that any configured semi-static DL/UL assignment need to comply with the transmission of SS/PBCH block periodicity.
[bookmark: _Toc506590096][bookmark: _Toc506592663]Only semi-static DL/UL assignment that are compatible with the SS/PBCH block periodicity resulting in that there is always DL for all transmitted SS/PBCH blocks can be configured.
[bookmark: _GoBack]More details can be found in [1].
2.3 Power offset from PSS to SSS and PDCCH
In the previous meeting, limitations on the power offset between PSS and SSS[2] and PDCCH[3] were discussed for aiding the AGC setting in the UE receiver. 
Given that the PSS has half the bandwidth of the SSS, it is natural that power boosting of the PSS is likely to be configured by the network, if needed. Hence, it is safe to assume that the EPRE for the PSS is up to 3 dB higher than the EPRE for SSS. For AGC setting, this restriction on the power setting should be sufficient. 
[bookmark: _Toc506592664]The difference in EPRE between PSS and SSS is maximum 3 dB.
In [3], the following was proposed:
· The UE may assume that the PSD offset between SS/PBCH block and RMSI PDCCH is not larger than 6dB.
· The network signals an PSD offset between SS/PBCH block and any PDCCH in RMSI
Since the RMSI is QCL with the RMSI PDCCH, it is safe to assume that their PSD is in the same range and the limitation that they are within 6 dB of each other is probably covering most deployments. Similar it will be for other PDCCH whose search space is specified to be QCL with SS/PBCH Block. However, for any other PDCCH where there is no QCL, larger difference in PSD will occur, especially in beamformed deployments were the SS/PBCH blocks are typically transmitted in wider beams than PDDCH and PDSCH. Limiting the PDS difference to a signalled range will put limitations on the operation of the system.
2.4 Rate matching of PDCCH CORESET in presence of SS/PBCH blocks
Rate matching of PDCCH CORESET when colliding with SS/PBCH blocks should be discussed in handled in the rate matching agenda item[4].
3 Conclusion
Based on the discussions in section 2 we propose the following:
Proposal 1	It should be specified in 38.213 that a set of SS/PBCH blocks transmitted in one half frame should start from the 1st slot of this half-frame.
Proposal 2	Only semi-static DL/UL assignment that are compatible with the SS/PBCH block periodicity resulting in that there is always DL for all transmitted SS/PBCH blocks can be configured.
Proposal 3	The difference in EPRE between PSS and SSS is maximum 3 dB.
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