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Introduction
This is the summary for the 7.1.1 providing questions and proposals for agreement on the remaining details on synchronization signals based on the views expressed by companies in the contributions listed in the appendix. 
OFDM Signal generation
An email discussion was held after RAN1#91 on the OFDM signal generation and how to avoid the need for the base station and the UE to know the center frequencies applied in the signal generation. The following options were proposed for discussion:
· Option 1)
· gNB pre-compensates phase of OFDM symbols of SS/PBCH using center frequency of SS/PBCH
· gNB pre-compensates phase of OFDM symbols of RMSI PDCCH and PDSCH using center frequency of SS/PBCH
· For all other signals/channels, gNB does not pre-compensate phase
· Note: UE will utilize channel bandwidth and k0 signaling in RMSI for any needed compensation
· Option 2)
· gNB pre-compensates phase of OFDM symbols of SS/PBCH using center frequency of SS/PBCH
· gNB pre-compensates phase of OFDM symbols of RMSI PDCCH and PDSCH using center frequency of RMSI CORESET
· For all other signals/channels, gNB does not pre-compensate phase.
· Note: UE will utilize channel bandwidth and k0 signaling in RMSI for any needed compensation
· Option 3)
· gNB pre-compensates all OFDM symbols using center frequency of its own center frequency
· Note: UE will use its own center frequency for compensation of all signals received.
· Option 4)
· No compensation on the tx side

The following preferences were stated by companies:
· Option 1): Spreadtrum(for SSB/RMSI), LG Electronics
· Option 2): Huawei, HiSilicon, LG Electronics
· Option 3): ZTE, Sanechips, MediaTek, vivo, Spreadtrum(except for SSB/RMSI), Intel, Samsung, NTT DOCOMO, Nokia, Nokia Shanghai Bell, Qualcomm, Ericsson
· Option 4): CATT
Qualcomm states that in option 3, instead the zero tone for phase compensation being absolute 0 Hz as proposed by most companies, the closest point to 0 Hz in a particular frequency raster should be used as the zero tone. Nokia proposes that the reference frequency is defined in the specification. Discuss further which tone to use as the common reference tone.
Proposed agreement:
· Do ODFM signal generation using option 3 where:
· gNB pre-compensates all OFDM symbols using a common reference tone as the zero tone for phase compensation
· Note: UE will use its own center frequency for compensation of all signals received
· FFS: Which tone to use as the common reference tone
The companies supporting option 3 seems to also support that the UE does the same compensation in the UL. If so, this can also be agreed.
Online agreement:
Agreements:
· For signal generation for both DL and UL, adopt the following:
· Transmitter generates signals for all symbols using a common reference tone 
· FFS: Which tone to use as the common reference tone
· FFS applicability to PRACH

Proposal for signal generation: 
1. Change the formula for generating the signal from:


to


0. 


[bookmark: _GoBack]where ,  and  where M= {-1, 0, 1} for bands 0-2.65 GHz and M = 0 for other bands.
1. Decide between:
1. 
Quantized carrier frequency: 
1. 
Non-quantized carrier frequency
It should be noted that there are alternative methods of implementing the change, but this was the one available.
Indication of ±5 kHz offset to 100 kHz raster
As indicated in the LS from RAN4 in R1-1800008, the search raster for FR1 has a possible offset of  ±5 kHz to the 100 kHz raster. 
LG Electronics stated that for FR1, the possible ±5 kHz offset to the to 100 kHz raster should be signaled either in MIB or SIB1. Huawei stated that it should be in the MIB.
It is clear that the offset needs to be known to the UE before transmitting UL in order to use the correct UL frequency, but since the UE can successfully decode PBCH it should also be capable of successfully decoding PDSCH. Hence, due to the lack of available bits in PBCH it is proposed to indicate the offset in RMSI
Proposal: 
· The ±5 kHz is informed to UE in the RMSI.
Text proposals for specification
In this section the proposals for changes to specifications are listed. Pure editorial changes are not listed as those can be raised with editors directly.
TPs already addressed
The following TPs have already been addressed by the editors in the latest drafts:
· 38.211: That k0 is dependent on RMSI numerology for FR2. 
· 38.211: Correcting on the ending index from 236 to 239 for row “Set to 0” and symbol #0.
· 
38.211: Capturing the value of 
Power scaling in 38.211 and 38.213
MediaTek and partly also OPPO suggest removing power scaling factor part for PSS/SSS/PBCH data/PBCH DMRS from 38.211 and add that the UE may assume that PBCH data and PBCH DMRS have same EPRE in 38.213.
Proposal:
· Have independent power scaling of SSS, PBCH data, and PBCH DMRS in 36.211 as shown in TP below. 
· Keep text in 38.213 on UE assumption for power scaling of above signals/channels

<<<< TP to 38.211 start >>>>
[bookmark: _Toc500952761]7.4.3.1.2	Mapping of SSS within an SS/PBCH block







The UE shall assume the sequence of symbols  constituting the secondary synchronization signal to be scaled by a factor  and mapped to resource elements  in increasing order of  where  and  are given by Table 7.4.3.1-1 and represent the frequency and time indices, respectively, within one SS/PBCH block.
[bookmark: _Toc500952762]7.4.3.1.3	Mapping of PBCH and DM-RS within an SS/PBCH block




The UE shall assume the sequence of complex-valued symbols  constituting the physical broadcast channel to be scaled by a factor  to conform to the PBCH power allocation specified in [5, TS 38.213] and mapped in sequence starting with  to resource elements  which meet all the following criteria:
-	they are not used for PBCH demodulation reference signals





The mapping to resource elements  not reserved for PBCH DM-RS shall be in increasing order of first the index  and then the index , where  and  represent the frequency and time indices, respectively, within one SS/PBCH block and are given by Table 7.4.3.1-1.








The UE shall assume the sequence of complex-valued symbols  constituting the demodulation reference signals for the SS/PBCH block to be scaled by a factor of  to conform to the PBCH power allocation specified in [5, TS 38.213] and to be mapped to resource elements  in increasing order of first  and then  where  and  are given by Table 7.4.3.1-1 and represent the frequency and time indices, respectively, within one SS/PBCH block.
<<<< TP to 38.211 end >>>>
Rate matching of UE-specific PDCCH/PDSCH
Vivo and OPPO raised that the agreements from RAN1#AH3 and RAN1#90bis meetings on UE assumptions on rate matching with SS block for three types of channels (UE-specific PDCCH/PDSCH, RMSI PDCCH/PDSCH, other channels) have not been captured. OPPO also discussed the inclusion of ZP CSI-RS. The agreements were:
	RAN1#AH3 Agreements:
· For rate matching purpose
· For UE specific PDSCH and UE specific CORESET
· If the UE has received no bitmap through RRC signalling, the UE assumes SS/PBCH block transmission according to the signalling in RMSI 
· If the UE has received a bitmap through RRC signalling, the UE assumes SS/PBCH block transmission according to the bitmap in RRC based signalling 
· For PDSCH carrying RMSI and the corresponding PDCCH CORESET, the UE assumes that no SS block is transmitted in the allocated resources
· Working assumption: For other channels, the UE assumes SS/PBCH block transmission according to the signalling in RMSI
· FFS: Confirm for each channel
· The signalling in RMSI is only for the associated SS/PBCH block
· FFS: Other uses of the signalled SS/PBCH block indication in RMSI and/or RRC
RAN1#90bis Agreements:
· The following working assumption is confirmed:
· For other channels, the UE assumes SS/PBCH block transmission according to the signalling in RMSI
· FFS: Confirm for each channel
· The signalling in RMSI is only for the associated SS/PBCH block



The proposed TP is for the cell search section of 38.213, but there is already a description on the PDSCH rate matching in 38.214 section 5.1 UE procedure for receiving the physical downlink shared channel:
If the UE has received no SSB-transmitted through higher layer signalling about SS/PBCH block transmissions in the serving cell, the UE assumes SS/PBCH block transmission according to SSB-transmitted-SIB1, and if the PDSCH resource allocation overlaps with the SS/PBCH block transmission resources the UE shall determine that PDSCH is rate matched around them. The UE assumes the periodicity of the SS/PBCH block transmission resources based on SSB-periodicity-serving-cell.
If the UE has received a SSB-transmitted through higher layer signalling about SS/PBCH block transmissions in the serving cell, the UE assumes SS/PBCH block transmission according to the SSB-transmitted, and if the PDSCH resource allocation overlaps with the SS/PBCH block transmission resources the UE shall assume that PDSCH is rate matched around them. The UE assumes the periodicity of the SS/PBCH block transmission resources based on SSB-periodicity-serving-cell.
When receiving the PDSCH conveying [SystemInformationBlockType1], a UE shall not assume that any SS/PBCH block is transmitted in REs used by the UE for a reception of the PDSCH.
When receiving the PDSCH conveying [RAR, OSI, Paging, Msg4], the UE assumes SS/PBCH block transmission according to SSB-transmitted-SIB1, and if the PDSCH resource allocation overlaps with the SS/PBCH block transmission resources the UE shall assume that PDSCH is rate matched around them.
Hence the handling of PDSCH is handled in 38.214 already.
Update after Wednesday online. The intention of the agreement was that the PDSCH is rate matched around the full PRBs containing hence the text above should be changed according to the below TP.
Proposal: 
· Agree to the TP below

<<<< TP to 38.214 start >>>>
5.1 UE procedure for receiving the physical downlink shared channel
[bookmark: _Hlk498410788]For downlink, a maximum of16 HARQ processes in supported. The number of processes the UE may assume will at most be used for the downlink is configured to the UE for each cell separately by higher layer parameter nrofHARQ-processesForPDSCH.
A UE shall upon detection of a PDCCH with a configured DCI format decode the corresponding PDSCHs as indicated by that DCI.
[If a UE is configured to decode PDCCH with the CRC scrambled with the [C-RNTI], the UE shall decode the PDCCH and corresponding PDSCH.] 
[bookmark: _Hlk498007580]If the UE has received no SSB-transmitted through higher layer signalling about SS/PBCH block transmissions in the serving cell, the UE assumes SS/PBCH block transmission according to SSB-transmitted-SIB1, and if the PDSCH resource allocation overlaps with the PRBs containing SS/PBCH block transmission resources the UE shall determine that PDSCH is rate matched around thesem PRBs. The UE assumes the periodicity of the SS/PBCH block transmission resources based on SSB-periodicity-serving-cell.
If the UE has received a SSB-transmitted through higher layer signalling about SS/PBCH block transmissions in the serving cell, the UE assumes SS/PBCH block transmission according to the SSB-transmitted, and if the PDSCH resource allocation overlaps with PRBs containing the SS/PBCH block transmission resources the UE shall assume that PDSCH is rate matched around thesem PRBs. The UE assumes the periodicity of the SS/PBCH block transmission resources based on SSB-periodicity-serving-cell.
When receiving the PDSCH conveying [SystemInformationBlockType1], a UE shall not may assume that any no SS/PBCH block is transmitted in REs used by the UE for a reception of the PDSCH.
When receiving the PDSCH conveying [RAR, OSI, Paging, Msg4], the UE assumes SS/PBCH block transmission according to SSB-transmitted-SIB1, and if the PDSCH resource allocation overlaps with the PRBs containing SS/PBCH block transmission resources the UE shall assume that PDSCH is rate matched around thesem PRBs.

<<<< TP to 38.214 end >>>>
After offline discussion among initial access people, it was proposed that for PDCCH the UE assume that the UE assumes no SS/PBCH block transmission in the resources used for PDCCH.
Proposal:
· Add following statement to 38.213:
· When receiving the PDCCH, a UE may assume that no SS/PBCH block is transmitted in REs used by the UE for reception of the PDCCH.
Other
These are issues typically raised by single companies. Each if these should be discussed to understand the need for including them in the specifications at this point.
EPRE of PSS and SSS
Intel suggested to fix the EPRE difference between PSS and SSS symbol since severe power level difference can impact AGC tuning at the receiver:
· 

Fix the power ratio between PSS and SSS/PBCH to be either   or .

Rate Matching around SS/PBCH Blocks
Samsung proposes a clarification on the rate matching around SS/PBCH blocks:
· The UE assumes SS/PBCH block transmission according to the union of SSB-transmitted and ssb-ToMeasure, if the received PDSCH is within the SMTC window. The UE assumes SS/PBCH block transmission according to SSB-transmitted, if the received PDSCH is not within the SMTC window.
UE assumption on half frame periodicity
OPPO proposed that the UE assumption on half frame periodicity in 38.213 section 4.1 in RRM measurements is missed and proposed to add in the spec the following:
For RRM measurement, a UE can be configured by higher layer parameter SMTC-Config-1/2 a periodicity of the half frames for the measured SS/PBCH blocks.If the UE is not configured a periodicity of the half frames for the SS/PBCH blocks, the UE shall assume a periodicity of a half frame. 
QCL assumption for multiple SS/PBCH blocks in frequency domain
NTT DOCOMO proposes that the UE shall not assume that different SS/PBCH blocks in the frequency domain are QCL.
UE behavior and requirements for multiplexing patterns 2 and 3,
NTT DOCOMO proposes for BWP operation with initial active DL BWP based on multiplexing pattern 2/3, UE behavior and requirements are those for the case where SSB is located within the active DL BWP.
SSB bitmap in Group indication
Xiaomi proposes that for initial access the number of bits for inOneGroup	is reduced from 8 to 7. 
Appendix: Contributions used as basis for the summary
Additionally. some companies’ views were taken from contributions in AI 7.1.2.1.
	R1-1800029
	OFDM baseband signal generation
	Huawei, HiSilicon

	R1-1800078
	Remaining details of Synchronization Signal Design
	ZTE, Sanechips

	R1-1800149
	Remaining issues on Synchronization signal
	MediaTek Inc.

	R1-1800172
	Remaining issues on synchronization signal
	Vivo

	R1-1800227
	Signal generation for NR SSB and BWP opeation
	CATT

	R1-1800284
	Remaining issues on OFDM signal generation
	Spreadtrum Communications

	R1-1800296
	Remaining details of SS
	Intel Corporation

	R1-1800349
	Remaining Details on Synchronization signal
	LG Electronics

	R1-1800412
	Corrections on Synchronization Signaling
	Samsung

	R1-1800505
	Text proposal on SS/PBCH block
	Guangdong OPPO Mobile Telecom.

	R1-1800625
	Remaining Details on Synchronization Signal 
	InterDigital, Inc.

	R1-1800649
	Remaining issues on Synchronization signal
	NTT DOCOMO, INC.

	R1-1800800
	Remaining issue on the SSB Bitmap in Group indication
	Xiaomi Technology

	R1-1800802
	OFDM signal generation
	Nokia, Nokia Shanghai Bell

	R1-1800846
	Remaining details on synchronization signal design
	Qualcomm Incorporated

	R1-1800892
	Remaining details on synchronization signal
	Ericsson
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2.


 


OFDM Signal generation


 


An email discussion was held after RAN1#91 on the OFDM signal generation and how to avoid 


the need for the 


base station and the UE to know the center frequencies applied in the signal generation. The 


following options 
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No compensation on the tx side
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Option 1): Spreadtrum(for SSB/RMSI)
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