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Introduction

Based on the RAN2 LS [1], it was agreed in RAN3 that a BWP with SSB and RMSI is defined as an individual cell and exchanged over the Xn interface. However, it is not clear how to deal with a BWP with SSB but without RMSI or even without SSB?

In this paper, we would like to further discuss the remaining issues about the wideband carrier.

Discussion

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.


Fig.1 Wideband carrier
From idle mode UE perspective, a BWP with SSB and RMSI and on the sync raster (e.g. BWP1) , such BWP is allowed to be accessed as an SA cell, the other BWPs (e.g. BWP2, BWP3, BWP4) are not visible for an idle mode UE. 

From connected mode UE perspective, according the following stage2 specification [2]: 

when an SSB is associated with an RMSI, the SSB corresponds to an individual cell, which has a unique NCGI (see subclause 8.2). Such an SSB is referred to as a Cell-Defining SSB (CD-SSB). A PCell is always associated to a CD-SSB located on the synchronization raster.
a BWP with SSB and RMSI and on the sync raster (e.g. BWP1), such BWP is allowed to be PCell / handover target cell; a BWP with SSB and RMSI but off the sync raster (e.g. BWP2) or a BWP with SSB but without RMSI (e.g. BWP3), such BWP is allowed to be PSCell for DC operation; a BWP without SSB (e.g. BWP4), such BWP can only be SCell. 

It was captured in RAN3 specification [3], the exchanged cells over Xn includes the BWPs with SSB and RMSI (including on the sync raster or off the sync raster, e.g. BWP1, BWP2). However, the cells like BWP1 can be a handover target cell, while the cells like BWP2 can not.

Proposal 1: the cell information exchanged over Xn should be able to indicate whether the cell is allowed to be a handover target cell or not.

Additionally, the BWPs like BWP3 can also be the PSCell for DC operation, such BWPs should also be exchanged over Xn, since it will impact the SN addition operation. If only BWPs like BWP1, BWP2 are exchanged, but they are not good enough, while some of the BWPs like BWP3 are good enough, the chance of SN addition will be lost.    

Proposal 2: the BWPs with SSB but without RMSI (e.g. BWP3) should also be exchanged over Xn.

For the BWPs like BWP4, such BWP can only be SCell, it will not impact the SN addition operation. Although, it may be beneficial for measurement and reporting of candidate cells to the SN for DC operation, also beneficial for exchanging of the usage of radio resources between RAN nodes for load balance, etc. However, more investigation is needed before exchanging such BWPs like BWP4 over Xn.    

Proposal 3: the BWPs without SSB (e.g. BWP4) should not be exchanged over Xn, more investigation is needed.

An summary is provided in the following table:

	
	Description
	Exchange over Xn
	Is allowed to be

	BWP1
	with SSB and RMSI and on the sync raster
	Yes
	PCell / handover target cell, PSCell, SCell

	BWP2
	with SSB and RMSI but off the sync raster
	Yes
	PSCell, SCell

	BWP3
	with SSB but without RMSI
	Yes
	PSCell, SCell

	BWP4
	without SSB
	No
	SCell


For the BWP within a wideband carrier, it was agreed that the absolute frequency position of the reference resource block (Common RB 0) of the wideband carrier is used as the NR-ARFCN of the BWP.

However, whether the bandwidth of BWP or the whole bandwidth of wideband carrier should be used for a BWP within a wideband carrier? We think the whole bandwidth of wideband carrier should be used for a BWP within a wideband carrier.

Proposal 4: for a BWP within a wideband carrier, its bandwidth exchanged over Xn should be the whole bandwidth of wideband carrier.

Proposal 5: the above mentioned cell information related to the BWP within a wideband carrier should also be exchanged over EN-DC X2 and F1 interface.
Conclusion
We would  like to provide the following proposals: 

Proposal 1: the cell information exchanged over Xn should be able to indicate whether the cell is allowed to be a handover target cell or not.

Proposal 2: the BWPs with SSB but without RMSI (e.g. BWP3) should also be exchanged over Xn.

Proposal 3: the BWPs without SSB (e.g. BWP4) should not be exchanged over Xn, more investigation is needed.

Proposal 4: for a BWP within a wideband carrier, its bandwidth exchanged over Xn should be the whole bandwidth of wideband carrier.

Proposal 5: the above mentioned cell information related to the BWP within a wideband carrier should also be exchanged over EN-DC X2 and F1 interface.
An TP is provided (for Xn) as below.

TP for NR BL CR for TS 38.423
------------------------------------------

First change

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

9.2.2.28
Connectivity Support

The Connectivity Support IE is used to indicate the connectivity supported by a NR cell.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	HO Target Support
	M
	
	ENUMERATED (Supported, Not supported, …)
	Indicates whether the cell is allowed to be the target cell for handover.

	EN-DC Support
	M
	
	ENUMERATED (Supported, Not supported, …)
	Indicates whether the cell is allowed to be the PSCell for EN-DC.

	MR-DC Support
	M
	
	ENUMERATED (Supported, Not supported, …)
	Indicates whether the cell is allowed to be the PSCell for NGEN-DC and NR-DC.


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

Next change

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

9.2.2.20
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 SCS
	M
	
	ENUMERATED (scs15, scs30, scs60, scs120, …)
	The values scs15, scs30, scs60 and scs120 corresponds to the sub carrier spacing in TS 38.104 [24].

	NR NRB
	M
	
	ENUMERATED (nrb11, nrb18, nrb24, nrb25, nrb31, nrb32, nrb38, nrb51, nrb52, nrb65, nrb66, nrb78, nrb79, nrb93, nrb106, nrb107, nrb121, nrb132, nrb133, nrb135, nrb160, nrb162, nrb189, nrb216, nrb217, nrb245, nrb264, nrb270, nrb273, ...)
	This IE is used to indicate the UL or DL transmission bandwidth of the carrier expressed in units of resource blocks "NRB" (TS 38.104 [24]). The values nrb11, nrb18, etc. correspond to the number of resource blocks “NRB” 11, 18, etc.


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

End of change
------------------------------------------
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