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1   Introduction
RAN2 sent LS R2-1806503 on different CGIs for different SSBs to RAN3. This paper analyses the impact to RAN3 specs.
2   Discussion
In the LS, RAN2 said:
	RAN2 discussed the implications of the agreement that there can be multiple SS/PBCH blocks (SSBs) within a carrier, which can have the same or different PCI.
RAN2 agreed that different SSBs with RMSI define different individual cells (regardless of whether the same or different PCI is used) characterized by different Cell Global Identifiers (CGIs), which are globally unique. 

RAN2 would also like to highlight that, for a UE in RRC Connected, the radio resources used by the cell accessed by the UE via a given SSB might overlap in the frequency domain with the radio resources of other cells accessed via other SSBs within a carrier.

RAN2 invites RAN3 to take this into account where needed, e.g. for Xn and F1 procedures.


When multiple SSBs are carried over one carrier, they should be arranged on different subcarriers in frequency domain at least for the same PCI case. This makes SSB of a cell may not be in the central frequency of its carrier.
Observation 1: For a NR cell, the SSB may not be in the central frequency of the carrier.

In LTE PHY, each cell is uniquely identified by EARFCN + PCI in a local area, where the EARFCN is the carrier’s central frequency and also the central frequency of PSS/SSS. So, in LTE, the DL EARFCN in Served Cell Information (section 9.2.8 of TS36.423) indicates both the location of PSS/SSS and the central frequency of the carrier.  

Observation 2: For a LTE cell, the DL EARFCN in Served Cell Information IE (section 9.2.8 of TS36.423) is used to indicate both the PSS/SSS location and central frequency of the carrier.  
NR measurement is based on SSB and CSI-RS. So, the location of SSB is important information for CU and peer eNB/gNB to configure measurement, e.g. on gap and cycle. The frequency range information is used for CU and peer eNB/gNB to determine the interference coordination and measurement configuration.
Observation 3: The information of SSB location is needed for measurement configuration. The information of carrier frequency range is needed for interference coordination and measurement configuration.  

Due to SSB may not be in the centre of a carrier, the SSB location and central frequency of carrier cannot be indicated by same frequency IE.
Observation 4: in NR, the same DL FreqInfo IE cannot be used to indicate both SSB location and central frequency of the carrier. 
So, we need to add one more frequency IE in Served Cell Information IE.

Proposal 1: Add one IE in Served Cell Information IE to indicate the central frequency of SSB.

Proposal 2: Clarify the current DL FreqInfo IE is the central frequency of the carrier. 

3   Summary

Observation 1: For a NR cell, the SSB may not be in the central frequency of the carrier.

Observation 2: For a LTE cell, the DL EARFCN in Served Cell Information IE (section 9.2.8 of TS36.423) is used to indicate both the PSS/SSS location and central frequency of the carrier.  
Observation 3: The information of SSB location is needed for measurement configuration. The information of carrier frequency range is needed for interference coordination and measurement configuration.  

Observation 4: in NR, the same DL frequency IE cannot be used to indicate both SSB location and central frequency of the carrier. 
Proposal 1: Add one IE in Served Cell Information IE to indicate the central frequency of SSB.

Proposal 2: Clarify the current DL FreqInfo IE is the central frequency of the carrier. 

TP is prepared below based on above proposals.

4   TP to 38.473
9.3.1.10
Served Cell Information

This IE contains cell configuration information of a cell in the gNB-DU.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NR CGI
	M
	
	9.3.1.12
	
	-
	-

	NR PCI
	M
	
	INTEGER (0..1007)
	Physical Cell ID
	
	

	TAC
	M
	
	9.3.1.29
	Tracking Area Code
	YES
	reject

	Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs
	–
	–

	>PLMN Identity
	M
	
	9.3.1.14
	
	-
	-

	>TAI Slice Support List
	O
	
	Slice Support List

9.3.1.x1
	Supported S-NSSAIs per TA. 
	YES
	ignore

	CHOICE NR-Mode-Info 
	M
	
	
	
	–
	–

	>FDD
	
	
	
	
	
	

	>>FDD Info
	
	1
	
	
	-
	-

	>>>UL FreqInfo
	M
	
	NR Frequency Info
9.3.1.17
	
	–
	–

	>>>DL FreqInfo
	M
	
	NR Frequency Info
9.3.1.17
	Specifies the central frequency of the carrier.
	–
	–

	>>>SMTC Configuration FDD [FFS]
	O
	
	OCTET STRING
	SS/PBCH block Measurement Timing Configuration. Contains the [SMTC-Config-FDD] IE defined in TS 38.331 [8]. [FFS]
	
	

	>>>UL Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.3.1.15
	
	–
	–

	>>>DL Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.3.1.15
	
	–
	–

	>>>UL Bandwidth Part Information [FFS]
	O
	
	NR Bandwidth Part Information

9.3.1.16
	
	–
	–

	>>>DL Bandwidth Part Information [FFS]
	O
	
	NR Bandwidth Part Information

9.3.1.16
	
	–
	–

	>TDD
	
	
	
	
	-
	-

	>>TDD Info
	
	1
	
	
	-
	-

	>>>FreqInfo
	M
	
	NR Frequency Info
9.3.1.17
	Specifies the central frequency of the carrier.
	–
	–

	>>>SMTC Configuration TDD [FFS]
	
	
	OCTET STRING
	SS/PBCH block Measurement Timing Configuration. Contains the [SMTC-Config-TDD] IE defined in TS 38.331 [8]. [FFS]
	
	

	>>> Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.3.1.15
	
	–
	–

	>>>Bandwidth Part Information [FFS]
	O
	
	NR Bandwidth Part Information

9.3.1.16
	
	–
	–

	>>>Subframe Assignment [FFS]
	O
	
	FFS
	Uplink-downlink subframe configuration information. 
	
	

	>>> Special Subframe Info [FFS]
	O
	
	FFS
	Special subframe configuration. 
	
	

	SSB FreqInfo
	
	
	NR Frequency Info
9.3.1.17
	Specifies the central frequency of the SSB.
	
	

	SUL Information 
	O
	
	9.3.1.28
	
	-
	-

	Measurement Timing Configuration
	M
	
	OCTET STRING
	Contains the MeasurementTimingConfiguration IE defined in TS 38.331 [8].
	–
	–

	Number of Antenna Ports (FFS)
	O
	
	FFS
	FFS
	FFS
	FFS

	PRACH Configuration (FFS)
	O
	
	FFS
	FFS
	FFS
	FFS


	Range bound
	Explanation

	maxnoofBPLMNs
	Maximum no. of Broadcast PLMN Ids. Value is 6.


Editor’s note: It is currently under discussion whether to include parameters listed with FFS. It is also FFS whether to include other additional parameters, if any.
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