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1	Introduction
At RAN1 NR #93 meeting, NR specs in release 15 are almost complete. In the following, we discuss the aspects related to synchronization signals, PBCH, RMSI, OSI, and Paging for release 15 maintenance requiring clarifications.
[bookmark: _Ref178064866]2	Discussion
2.1	SSB SCS clarification
In 38.101, SSB SCS is provided for each frequency band. Our understanding is that for NSA, which SSB SCS is used is totally up to the network, while for SA, SSB SCS depends on frequency band.
So it is proposed to clarify that only the default SSB SCS is provided for each frequency band. 
[bookmark: _Toc522138129]Clarification of default SSB SCS defined for each frequency band is needed.
Besides, another issue is that when a 30kHz SSB SCS is indicated from higher layer in frequency bands with a default 15kHz SSB SCS, whether case B or case C should be used is not specified in specs. To ensure best possible LTE co-existence, it would make sense to go for “LTE co-ex pattern” , i.e. case B.
[bookmark: _Toc522138130][bookmark: _Hlk521912907]Case B should be applied when a 30kHz SSB SCS is indicated from higher layer for frequency bands with a default 15kHz SCS.
Corresponding TP for section 4.1 of 3GPP TS38.213 [1] to capture above proposals is given below.
------------------------------------------------Start of TP  38.213 section 4.1 -----------------------------------------------------
[bookmark: _Toc517265027]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 assumes 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 assumes that SSS, PBCH DM-RS, and PBCH data have the same EPRE. The UE may assume that the ratio of PSS EPRE to SSS EPRE in a SS/PBCH block in a corresponding cell is either 0 dB or 3 dB. If the UE has not been provided dedicated higher layer parameters, the UE may assume that the ratio of PDCCH DMRS EPRE to SSS EPRE is within -8 dB and 8 dB when the UE monitors PDCCHs for a DCI format 1_0 with CRC scrambled by SI-RNTI, P-RNTI, or RA-RNTI.
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, where index 0 corresponds to the first symbol of the first slot in a 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.
From the above cases, if the subcarrier spacing of SS/PBCH blocks is not provided with the higher layer parameter subcarrierSpacing, the applicable ones for a cell depend on a respective frequency band, as provided in [8-1, TS 38.101-1] and [8-2, TS 38.101-2]. Case B shall be applied when a 30kHz subcarrier spacing for the SS/PBCH block is indicated from higher layer for frequency bands with a default 15kHz subcarrier spacing provided in [8-1, TS 38.101-1]. A same case applies for all SS/PBCH blocks on the cell.





The candidate SS/PBCH blocks in a half frame are indexed in an ascending order in time from 0 to . A UE determines 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 determines the 3 MSB bits of the SS/PBCH block index per half frame by PBCH payload bits  as described in [4, TS 38.212].
For SS/PBCH blocks providing higher layer parameter MasterInformationBlock to a UE, the UE can be configured by higher layer parameter ssb-PositionsInBurst in SystemInformationBlockType1, indexes of the SS/PBCH blocks for which the UE does not receive other signals or channels in REs that overlap with REs corresponding to the SS/PBCH blocks. The UE can also be configured per serving cell, by higher layer parameter ssb-PositionsInBurst in ServingCellConfigCommon, indexes of the SS/PBCH blocks for which the UE does not receive other signals or channels in REs that overlap with REs corresponding to the SS/PBCH blocks. A configuration by ssb-PositionsInBurst in ServingCellConfigCommon overrides a configuration by ssb-PositionsInBurst in SystemInformationBlockType1. A UE can be configured per serving cell by higher layer parameter ssb-periodicityServingCell a periodicity of the half frames for reception of the SS/PBCH blocks per serving cell. If the UE is not configured a periodicity of the half frames for receptions of the SS/PBCH blocks, the UE assumes a periodicity of a half frame. A UE assumes 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. Upon detection of a SS/PBCH block, the UE determines that a control resource set for Type0-PDCCH common search space is present if  [4, TS 38.211] for FR1 and if  for FR2. The UE determines that a control resource set for Type0-PDCCH common search space is not present if  for FR1 and if  for FR2. 
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 section 4.1 -----------------------------------------------------
2.2	Differentiation between RMSI and OSI
In LTE, a UE knows that a PDSCH addressed to SI-RNTI contains SIB1 if it occurs in a Subframe#5. When it occurs in any other subframe, it is an SI-message. Which SI-message it is, is given by the SchedulingInfo in SIB1. The starting point and duration of the time window of each SI message are provided in SIB1, and different SI messages are configured with different nonoverlapping time windows. Thus, a device knows what SI is being received without the need for any specific identifier for each SI message.
The LTE solution for differentiating RMSI and OSI seems unnecessarily restrictive for NR, especially for higher frequencies, as it will require network to beam sweep the whole cell in one subframe for RMSI (SIB1) and then again for OSI (SI messages). It would be desirable to support scheduling SIB1 overlapping with at least one SI-window, therefore, the network can beam sweep the RMSI and OSI simultaneously. This is beneficial for analogue beamforming as well as for NR-U where the “beacons” must be kept as short as possible.
Based on current agreement in NR, the PDSCH carrying RMSI (SIB1) or OSI (SI messages) is scheduled by PDCCH with CRC scrambled by the same RNTI, i.e., SI-RNTI. Also, the CORESET configuration for PDCCH scheduling OSI is the same as for RMSI. Therefore, if the time monitoring window for PDCCH scheduling RMSI is overlapped with that for OSI, the UE will not be able to know whether the scheduled PDSCH contains SIB1 or OSI.
There are two options to solve this issue:
1. Use one reserved bit in DCI format 1_0 for indicating SIB/OSI when PDCCH is scrambled with RI-RNTI.
2. Use separate SI-RNTIs for SIB1 and OSI transmission.
Option 1 requires decoding of PDCCHs to know whether it’s OSI or RMSI.
Option 2 is a simple and clean solution. This allows the UE to separate SIB1 transmission from SI message transmission, but does not increase the UE complexity, since a UE will never try to decode the two kinds of PDCCHs nor the corresponding PDSCH transport blocks simultaneously. The UE acquires first SIB1 and only afterwards start decoding OSI.
In RAN1 #92bis meeting, the issue that separate RNTIs are used for SIB1 (SIB1-RNTI) and OSI (SI-RNTI) was referred to by RAN2. An LS was received from RAN2 to this meeting asking the following question [2]:
Q1: In RAN1 opinion, is it required to avoid supporting transmission of SIB1 and SI message in the same SI transmission window? If not, RAN 2 would like to ask RAN1 to define a solution to allow for overlapping transmission of SIB1 and SI message in the same SI transmission window.
In our opinion, given a simple solution exists, there is no need to avoid transmission of SIB1 and SI messages(OSI) in the same SI transmission window. Hence, it is proposed to support separate RNTI for SIB1 and OSI.
Besides, if separate RNTIs for SIB1 and OSI is agreed for RAN1, then all agreements applied to SI-RNTI should be applied to both RNTIs for SIB1 and OSI.
[bookmark: _Toc522138131]Separate RNTIs are used for SIB1 (SIB1-RNTI) and OSI (SI-RNTI), and all agreements for SI-RNTI should also be applied to both RNTIs (for SIB1 and OSI)
2.3	Misalignment between SSB and resource grid in OFDM signal generation
The issue of misalignment between SSB and resource gird in OFDM symbol generation was discussed and summarized in [3]. We have below proposal to address this issue.
[bookmark: _Toc522138132]	Limit the subcarrier offsets [image: cid:image001.png@01D42E24.4D571500]to values that ensure subcarrier alignment as below:
· [bookmark: _Toc522138133]for {SSB, RMSI} SCS = {30,30}{30,15}{120,60}{240,120}kHz, the UE may assume[image: cid:image001.png@01D42E24.4D571500] is even; 
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· [bookmark: _Toc522138134]for {SSB, RMSI} SCS = {240,60}, the UE may assume[image: cid:image001.png@01D42E24.4D571500] is a multiple of 4.
	1/1	
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Clarification of default SSB SCS defined for each frequency band is needed.
Proposal 2	Case B should be applied when a 30kHz SSB SCS is indicated from higher layer for frequency bands with a default 15kHz SCS.
Proposal 3	Separate RNTIs are used for SIB1 (SIB1-RNTI) and OSI (SI-RNTI), and all agreements for SI-RNTI should also be applied to both RNTIs (for SIB1 and OSI)
Proposal 4	Limit the subcarrier offsets [image: cid:image001.png@01D42E24.4D571500]to values that ensure subcarrier alignment as below:
	for {SSB, RMSI} SCS = {30,30}{30,15}{120,60}{240,120}kHz, the UE may assume[image: cid:image001.png@01D42E24.4D571500] is even;
	for {SSB, RMSI} SCS = {240,60}, the UE may assume[image: cid:image001.png@01D42E24.4D571500] is a multiple of 4.

Reference
[1] [bookmark: _Ref521573257]3GPP TS 38.213, “NR; Physical layer procedures for control”, RAN#80, V 15.2.0, June 2018
[2] R2-1810936(R1-1808168), “LS on overlapping SIB1 and SI messages”, RAN2#AH1807, Montreal, Canada, 2nd – 6th July, 2018.
[3] R1-1807862, “Summary of 7.1.1.1 Synchronization signal”, RAN1 #93, Busan, Korea, 21st – 25th May 2018.

image1.wmf
1

-

L


oleObject1.bin

image2.wmf
4

=

L


oleObject2.bin

image3.wmf
4

>

L


oleObject3.bin

image4.wmf
64

=

L


oleObject4.bin

image5.wmf
7

6

5

,

,

+

+

+

A

A

A

a

a

a


oleObject5.bin

image6.wmf
23

SSB

£

k


oleObject6.bin

image7.wmf
11

SSB

£

k


oleObject7.bin

image8.wmf
23

SSB

>

k


oleObject8.bin

image9.wmf
11

SSB

>

k


oleObject9.bin

image10.png
oz





 


1


/


2


 


 


3GPP TSG


-


RAN WG


1


 


Meet


ing


#


9


4


 


R1


-


18


09700


 


Gothenburg


, 


Sweden


, 


August


 


2


0


th


 


–


 


2


4


th


, 


20


1


8


 


(R1


-


180


92


56)


 


 


Agenda Item:


 


7.1.1.


1


 


Source:


 


Ericsson


 


Title:


 


Maintenance for Downlink signals and channels


 


Document for:


 


Discussion, Decision


 


1


 


Introduction


 


At RAN1 NR 


#93 meeting, NR specs in release 15 are almost complete. 


In the following, we discuss 


the 


aspects related to 


synchronization signals, PBCH, RMSI, OSI, and Paging


 


for


 


release 15


 


maintenance


 


requir


ing 


clarifications


.


 


2


 


Discussion


 


2.1


 


SSB SCS clarification


 


In 38.101, SSB SCS is provided for each frequency band. 


Our understanding is


 


that 


for NSA, which SSB SCS 


is used is totally up to the network


, while 


for SA, SSB SCS depends on 


frequency band


.


 


So it


 


is proposed 


to clarify that only the default SSB SCS is 


provided for each frequency band


. 


 


Proposal 1


 


Clarification of default SSB SCS defined for each frequency band is needed


.
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