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1. Introduction

In the last RAN2 meeting #101bis, an LS [1] related to the wideband carrier was approved and sent to RAN3 described as following:

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.

In this paper, based on the above LS, we would like to discuss the information that is needed to be exchanged over EN-DC X2/Xn/F1 about the wideband carrier.

2. Discussion

According to the LS [1] from RAN2, we can have the following observations:

Observation 1: there can be different SSBs within a wideband carrier.

Observation 2: different SSBs with RMSI define different individual cells, will have different CGIs.

Observation 3: different SSBs within a wideband carrier can have the same or different PCIs.

Observation 4: the radio resources related to different SSBs within a wideband carrier may be overlapped in the frequency domain.

As illustrated in Fig.1, within a wideband carrier, there can be multiple BWPs, e.g. BWP 1 with SSB1 and RMSI1 and on the sync raster, BWP 2 with SSB2 and RMSI2 but off the sync raster, BWP 3 with SSB3 but without RMSI, BWP 4 even without SSB.

According to the above Observation 2, BWP 1 and 2 should be different individual cells, will have different CGIs. For BWP 3, based on RAN2’s agreement that PSCell is can be a cell with SSB (regardless of whether with/without RMSI, on/off the sync raster), to facilitate the PSCell selection, which should also have individual CGI.

For BWP 4, which can only be SCell, whether it should have individual CGI? Although it may not be broadcast over the air or delivered via the S1/NG interface, however, as the reporting of radio resource, it may be beneficial to be exchanged between RAN nodes for load balance, etc. So we prefer to exchange the information of cells without SSB over EN-DC X2/Xn/F1.    


Fig.1 Wideband carrier
Proposal 1:  the information of cells with SSB should be exchanged over EN-DC X2/Xn/F1.

Proposal 2:  the information of cells without SSB should also be exchanged over EN-DC X2/Xn/F1. 
Furthermore, for a cell with SSB and  associated RMSI and the SSB is on the sync raster, such cell is allowed to be PCell from connected mode UE perspective (SA cell from idle mode UE perspective), for a cell with SSB regardless of whether with/without RMSI whether on/off the sync raster, such cell is allowed to be PSCell from connected mode UE perspective (NSA cell from idle mode UE perspective), for a cell without SSB, such cell can only be SCell from connected mode UE perspective (NSA cell from idle mode UE perspective). 

To facilitate the handover and PSCell selection, the information whether a cell is allowed to be the PCell, PSCell or can only be SCell should be exchanged over EN-DC X2/Xn/F1. 
Proposal 3:  the information whether a cell is allowed to be the PCell, PSCell or can only be SCell should be exchanged over EN-DC X2/Xn/F1. 
Besides, how to indicate the frequency and bandwidth of a cell within a wideband carrier should also be confirmed.  

Frequency information: for the cell within a wideband carrier, whether the NR-ARFCN related to the central frequency point of the SSB or the wideband carrier should be used? If the central frequency point of the SSB is used, how about the cell without SSB?
Bandwidth information: for the cell within a wideband carrier, whether the bandwidth of the BWP or the whole bandwidth of the wideband carrier should be used?  

Proposal 4: for the cell within a wideband carrier, the NR-ARFCN related to the central frequency point of the wideband carrier can be used.

Proposal 5: for the cell within a wideband carrier, the whole bandwidth of the wideband carrier should be used.

An example pCR is provided (for Xn only) as below. A draft LS is also provided in [4] (R3-183072, [DRAFT] Reply LS on different CGIs for different SSBs).
3. Conclusion
We would  like to provide the following observations and proposals: 

Observation 1: there can be different SSBs within a wideband carrier.

Observation 2: different SSBs with RMSI define different individual cells, will have different CGIs.

Observation 3: different SSBs within a wideband carrier can have the same or different PCIs.

Observation 4: the radio resources related to different SSBs within a wideband carrier may be overlapped in the frequency domain.

Proposal 1:  the information of cells with SSB should be exchanged over EN-DC X2/Xn/F1.

Proposal 2:  the information of cells without SSB should also be exchanged over EN-DC X2/Xn/F1. 
Proposal 3:  the information whether a cell is allowed to be the PCell, PSCell or can only be SCell should be exchanged over EN-DC X2/Xn/F1. 
Proposal 4: for the cell within a wideband carrier, the NR-ARFCN related to the central frequency point of the wideband carrier can be used.

Proposal 5: for the cell within a wideband carrier, the whole bandwidth of the wideband carrier should be used.
4. pCR on TS 38.423
------------------------------------------

First change

------------------------------------------

9.2.2.13
Served Cell Information NR

This IE contains cell configuration information of an NR cell that a neighbouring NG-RAN node may need for the Xn AP interface.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

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

	Cell ID
	M
	
	<reference>
	

	TAC
	M
	
	9.2.2.17
	Tracking Area Code

	Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs

	>PLMN Identity
	M
	
	9.2.2.25
	

	CHOICE NR-Mode-Info
	M
	
	
	

	>FDD
	
	
	
	

	>>FDD Info
	
	1
	
	

	>>>UL NR Frequency Info
	M
	
	NR Frequency Info

9.2.2.15
	

	>>>DL NR Frequency Info
	M
	
	NR Frequency Info

9.2.2.15
	

	>>>UL Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.2.2.16
	

	>>>DL Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.2.2.16
	

	>TDD
	
	
	
	

	>>TDD Info
	
	1
	
	

	>>>Frequency Info
	M
	
	NR Frequency Info

9.2.2.15
	

	>>>Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.2.2.16
	

	SUL Information 
	O
	
	9.2.2.14
	

	Cell Role
	O
	
	ENUMERATED (PCell allowed, PSCell allowed,,,)
	Indicates whether the cell is allowed to be PCell (SA cell from idle UE perspective), or PSCell (NSA cell from idle UE perspective). If not present, indicates the cell can only be SCell (NSA cell from idle UE perspective).


	Range bound
	Explanation

	maxnoofBPLMNs
	Maximum no. of broadcast PLMNs by a cell. Value is FFS.


------------------------------------------

Next change

------------------------------------------

9.2.2.15
NR Frequency Info

The NR Frequency Info defines the carrier frequency and bands used in a cell for a given direction (UL or DL) in FDD or for both UL and DL directions in TDD or for SUL carrier.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NR ARFCN
	M
	
	INTEGER (0.. maxNRARFCN)
	RF Reference Frequency as defined in TS38.104 [24], section 5.4.2.1.
In case a cell within a wideband carrier, it is related to the central frequency point of the wideband carrier.

	Frequency Band List
	
	1
	
	

	>Frequency Band Item
	
	1..<maxnoofNrCellBands>
	
	

	>>NR Frequency Band
	M
	
	INTEGER (1.. 1024, ...)
	Operating Band as defined in TS38.104 [24], section 5.4.2.3.

The value 1 corresponds e n1, value 2 corresponds to NR operating band n2, etc.


	Range bound
	Explanation

	maxNRARFCN
	Maximum value of NRARFCNs. Value is 3279165.

	maxnoofNrCellBands
	Maximum no. of frequency bands supported for a NR cell. Value is 32.


9.2.2.16
NR Transmission Bandwidth

The NR Transmission Bandwidth IE is used to indicate either the UL or the DL transmission bandwidth.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NR Transmission Bandwidth
	M
	
	INTEGER (0.. 65535)
	Editor’s Note: This IE may be refined.
In case a cell within a wideband carrier, it is the whole bandwidth of the wideband carrier.


------------------------------------------

End of change

------------------------------------------
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