

	
3GPP TSG-RAN WG1 Meeting #96	R1-1903801
Athens, Greece, Februay 25th - March 1st, 2019
	CR-Form-v11.4

	CHANGE REQUEST

	

	
	38.213
	CR
	0032
	rev
	-
	Current version:
	15.4.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	X
	Core Network
	



	

	Title:	
	Correction to support FR1 extension to 7.125 GHz

	
	

	Source to WG:
	Huawei, HiSilicon, Qualcomm

	Source to TSG:
	R1

	
	

	Work item code:
	NR_newRAT-Core
	
	Date:
	2019-03-01

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	During TSG RAN#82 the principle of extending the upper limit of FR1 from 6 GHz to 7.125 GHz was agreed. As indicated in the liaison R1-1901484, TSG RAN assumes that introducing the extension of FR1 in Rel-15 is feasible and preferable. This requires clarifying the definition of subcarrier spacing for SS/PBCH block in 38.213 by referring to frequency ranges instead of referring to 6 GHz. FR1 and FR2 are defined in TS38.101.

	
	

	Summary of change:
	Change references of “up to 6 GHz” to “within FR1”.
Change references of “larger than 6 GHz” to “within FR2”.

	
	

	Consequences if not approved:
	No definition of SS/PBCH block subcarrier spacing for frequencies between 6 GHz and 7.125 GHz once RAN4 extends FR1 to 7.125 GHz.

	
	

	Clauses affected:
	4.1

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	This CR is a correction to align the RAN1 specification with the definition of FR1 and FR2 in RAN4 specifications. This correction does not require any change to UE and network implementation because 3GPP has not yet defined any band between 6 GHz and 24 GHz.



Page 1


[bookmark: _Toc535263157][bookmark: _Toc446967021]4	Synchronization procedures
[bookmark: _Toc535263158]4.1	Cell search
Cell search is the procedure for a UE to acquire time and frequency synchronization with a cell and to detect the physical layer Cell ID of the 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 same EPRE. The UE may assume that the ratio of PSS EPRE to SSS EPRE in a SS/PBCH block 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 SCS 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 SCS: the first symbols of the candidate SS/PBCH blocks have indexes of . For carrier frequencies smaller than or equal to 3 GHz, . For carrier frequencies within FR1 larger than 3 GHz and smaller than or equal to 6 GHz, .



-	Case B - 30 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes . For carrier frequencies smaller than or equal to 3 GHz, . For carrier frequencies within FR1 larger than 3 GHz and smaller than or equal to 6 GHz, .

-	Case C - 30 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes . 
-	For paired spectrum operation


-	For carrier frequencies smaller than or equal to 3 GHz, . For carrier frequencies within FR1 larger than 3 GHz and smaller than or equal to 6 GHz, . 
-	For unpaired spectrum operation


-	For carrier frequencies smaller than or equal to 2.4 GHz, . For carrier frequencies within FR1 larger than 2.4 GHz and smaller than or equal to 6 GHz, .


-	Case D - 120 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes . For carrier frequencies within FR2larger than 6 GHz, .


-	Case E - 240 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes . For carrier frequencies within FR2larger than 6 GHz, .
From the above cases, if the SCS of SS/PBCH blocks is not provided by subcarrierSpacing, the applicable cases 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]. A same case applies for all SS/PBCH blocks on the cell. If a 30 kHz SS/PBCH block SCS is indicated by subcarrierSpacing, Case B applies for frequency bands with only 15 kHz SS/PBCH block SCS as specified in [8-1, TS 38.101-1], and the case specified for 30 kHz SS/PBCH block SCS in [8-1, TS 38.101-1] applies for frequency bands with 30 kHz SS/PBCH block SCS or both 15 kHz and 30 kHz SS/PBCH block SCS as specified in [8-1, TS 38.101-1]. For a UE configured to operate with carrier aggregation over a set of cells in a frequency band of FR2 or with frequency-contiguous carrier aggregation over a set of cells in a frequency band of FR1, if the UE is provided SCS values by subcarrierSpacing for receptions of SS/PBCH blocks on any cells from the set of cells, the UE expects the SCS values to be same. 





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 from PBCH payload bits  as described in [5, TS 38.212].
A UE can be provided per serving cell by ssb-periodicityServingCell a periodicity of the half frames for reception of the SS/PBCH blocks for the 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 from MIB that a CORESET for Type0-PDCCH CSS set, as described in Subclause 13, is present if  [4, TS 38.211] for FR1 or if  for FR2. The UE determines from MIB that a CORESET for Type0-PDCCH CSS set is not present if  for FR1 or if  for FR2; the CORESET for Type0-PDCCH CSS set may be provided by PDCCH-ConfigCommon. 
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.
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