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Introduction
For the RAN3 function with related the L1/L2 based inter-cell mobility in the Rel-18 WID Further NR Mobility Enhancements [1], last RAN3#118 had some progress with some more detail to be continued for further discussion. This contribution tends to continue those details, mainly the FFS item in stage 2 baseline CR [3].
	14.2. Signaling Support for L1/L2 based Inter-Cell Mobility
........
RAN3#118:
CU suggest the candidate cell(s) to DU, “gNB-DU can suggest candidate cells after the gNB-CU initiates the L1/L2 inter-cell mobility configuration” is with low priority.
CU can update the suggested candidate cells.
For intra-DU case, the gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message.
For inter-DU case, the target gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message.
RAN3 works on the same signaling procedure for both initial cell switch and subsequent cell switch for intra-DU L1/L2 handover.
During execution phase, it is up to the gNB-DU implementation when will the gNB-DU signal to the CU. This does not mean that the gNB-DU is “allowed” to signal to the gNB-CU before LTM command is sent to the UE.
Details to be continued…



Discussion
Here we discuss those FFS within the stage 2 baseline CR in [R3-226930].

	Intra-gNB-DU L1/L2 based inter-cell Mobility
3. WA: The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the gNB-DU containing the target candidate cells. FFS: whether parallel UE Context Modification procedure should be used rather than a candidate list in a single message.



	Inter-gNB-DU L1/L2 based inter-cell Mobility
3.The gNB-CU sends a UE CONTEXT SETUP REQUEST message to the candidate gNB-DU, containing the target candidate cells. 
FFS for Step 3 and Step 4: either a single or multiple UE Context Setup procedure(s) should be used.



The FFS is because it was suggested to do the similar way as in Rel-16 CHO/Rel-17 CPAC i.e only one cell is indicated in one UE Context Modification procedure/UE Context Setup procedure. 
By doing the same way as in Rel-16 CHO/Rel-17 CPAC, this will have no need to newly add a list a cell in the message, which does not add further complexity to the existing signalling message. On the other hand, having one UE Context Modification procedure/UE Context Setup procedure i.e. having a list of cells in these messages, will need to specify more interaction e.g. if partial success/failure will be allowed, for updating later in UE Context Modification procedure, those cells that are not include will it mean no updating or to be dismissed etc. we also acknowledge having one signalling message instead of parallel multiple signalling message for adding multiple cells will save signalling message. 
Since this function we are studying now is a series of mobility enhancement, so it might be natural and logical to follow the existing way of CHO/CPAC, to have only one cell in one UE Context Modification Request message.
Proposal 1: Consider only one cell in one UE Context Modification procedure, with no change to the existing structure of the signalling message.

	Inter-gNB-DU L1/L2 based inter-cell Mobility
10. The source gNB-DU decides to execute L1/L2 triggered mobility to a candidate target cell.
FFS: Notifying the LTM cell switch decision to the other nodes as well.



Once the gNB-DU initiated the L1/L2 handover command (presumed by L1/L2 signalling), this is informed to the gNB-CU. This can also avoid the gNB-CU to do further reconfiguration after the L1/L2 handover command is initiated.
The same should also be applied to the Intra-gNB-DU L1/L2 based inter-cell Mobility.
Proposal 2: it is beneficial that the gNB-DU indicates to the gNB-CU about the initiation of L1/L2 handover command.

	Intra-gNB-DU L1/L2 based inter-cell Mobility
13 FFS: The gNB-CU may send the UE Context Modification message to the gNB-DU to release the resources of prepared cells.
14. FFS: The gNB-DU responds with a UE CONTEXT MODIFICATION RESPONSE message.



	Inter-gNB-DU L1/L2 based inter-cell Mobility
FFS: For inter-DU L1/L2 Triggered Mobility, whether and how to release the source cell/prepared cells’ resources in the source gNB-DU is FFS.


In order to avoid interoperability risk, it will be better to have an explicit way to release the prepared cells resources in the gNB-DU i.e. the gNB-CU use the UE Context Modification procedure to release the prepared cells resources in the gNB-CU including the source cell.
Proposal 3-1: For intra-gNB-DU case, in order to avoid interoperability risk, it is proposed the gNB-CU to use the UE Context Modification procedure to release the prepared cells resources in the gNB-DU including the source cell.
Proposal 3-2: For inter-gNB-DU case, in order to avoid interoperability risk, it is proposed to use the UE Context Release procedure to release the prepared cells resources in the gNB-DU


Proposal
Proposal 1: Consider only one cell in one UE Context Modification procedure, with no change to the existing structure of the signalling message.
Proposal 2: it is beneficial that the gNB-DU indicates to the gNB-CU about the initiation of L1/L2 handover command.
Proposal 3-1: For intra-gNB-DU case, in order to avoid interoperability risk, it is proposed the gNB-CU to use the UE Context Modification procedure to release the prepared cells resources in the gNB-DU including the source cell.
Proposal 3-2: For inter-gNB-DU case, in order to avoid interoperability risk, it is proposed to use the UE Context Release procedure to release the prepared cells resources in the gNB-DU
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3.2	Abbreviations
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
5GC	5G Core Network
AMF	Access and Mobility Management Function
AP	Application Protocol
AS	Access Stratum 
BH	Backhaul
CAG	Closed Access Group
CHO	Conditional Handover
CLI	Cross-Link Interference
CM	Connection Management
CMAS	Commercial Mobile Alert Service
CPA	Conditional PSCell Addition
CPC	Conditional PSCell Change
DAPS	Dual Active Protocol Stack
EM	Element Manager
EN-DC	E-UTRA-NR Dual Connectivity
ETWS	Earthquake and Tsunami Warning System
F1-U	F1 User plane interface
F1-C	F1 Control plane interface
F1AP	F1 Application Protocol
FDD	Frequency Division Duplex
FTEID	Fully Qualified TEID
GTP-U	GPRS Tunnelling Protocol
IAB	Integrated Access and Backhaul
IP	Internet Protocol
L2		Layer-2
LTM		L1/L2 Triggered Mobility
MBS	Multicast Broadcast Service
MCG	Master Cell Group
MDT	Minimization of Drive Tests
MN	Master Node
MgNB	Master gNB
MRB	MBS Radio Bearer
MRDC	Multi-Radio Dual Connectivity
NAS	Non-Access Stratum
NID	Network identifier
NPN	Non-Public Network
NSA	Non Standalone
OAM	Operation, Administration and Maintenance
PNI-NPN	Public Network Integrated Non-Public Network
PTP	Point to Point
PTM	Point to Multipoint
PWS	Public Warning System
QoE	Quality of Experience
QoS	Quality of Service
RET	Remote Electrical Tilting 
RIM	Remote Interference Management
RIM-RS	Remote Interference Management Reference Signal
RNL	Radio Network Layer
RRC	Radio Resource Control
SA	Standalone
SAP	Service Access Point
SCG	Secondary Cell Group
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]SCTP	Stream Control Transmission Protocol
SFN	System Frame Number
SgNB	Secondary gNB
SM	Session Management
SMF	Session Management Function
SN	Secondary Node
SNPN	Stand-alone Non-Public Network
SRAP	Sidelink Relay Adaptation Protocol
TCE	Trace Collection Entity
TDD	Time Division Duplex
TDM	Time Division Multiplexing
TEID	Tunnel Endpoint Identifier
TMA	Tower Mounted Amplifier
TNL	Transport Network Layer
U2N	UE-to-Network


Skip unchange part


8.2.1.X	Intra-gNB-DU L1/L2 based inter-cell Mobility 
This procedure is used for the case when the UE moves within the same gNB-DU during NR operation for L1/L2 based inter-cell mobility. Figure 8.2.1.x-y shows the intra-gNB-DU L1/L2 based inter-cell mobility procedure for intra-NR.



Figure 8.2.1.x-1: Intra-gNB-DU L1/L2 based inter-cell Mobility
1. The UE sends a MeasurementReport message (L3 measurement result FFS) to the gNB-DU containing  measurements of neighboring cells. The gNB-DU sends an UL RRC MESSAGE TRANSFER message conveying the received MeasurementReport message to the gNB-CU. 
2. The gNB-CU determines to initiate L1/L2 inter-cell mobility configuration. 
3. The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the gNB-DU containing the target candidate cell. 
NOTE 1: the step 3 can be done in parallel to prepare other candidate cell.
4. If the request for configuring L1/L2 inter-cell mobility is accepted, the gNB-DU responds with a UE CONTEXT MODIFICATION RESPONSE message including the generated lower layer RRC configurations of the accepted target candidate cell.
5. The gNB-CU sends a DL RRC MESSAGE TRANSFER message to the gNB-DU, which includes a generated RRCReconfiguration message with the L1/L2 inter-cell mobility configuration, which may contain a configuration per target candidate (e.g. including the lower layer RRC configurations of the candidate cells for L1/L2 inter-cell mobility. Details are FFS). 
6. The gNB-DU forwards the received RRCReconfiguration message to the UE.
7. The UE responds to the gNB-DU with an RRCReconfigurationComplete message.
8. The gNB-DU forwards the RRCReconfigurationComplete message to the gNB-CU via an UL RRC MESSAGE TRANSFER message. 
9. The UE sends the L1 measurement result to the gNB-DU. The gNB-DU decides to execute L1/L2 inter-cell mobility.
10. The gNB-DU sends the L1/L2 inter-cell mobility command to the UE. The gNB-DU also inform the gNB-CU that the L1/L2 inter-cell mobility command has been triggered.
11. FFS: How the gNB-DU detects the UE access to the target cell is up to RAN2.
12. The gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message. Th target cell ID is included.
13. The gNB-CU sends the UE Context Modification message to the gNB-DU to release the resources of prepared cells.
14. The gNB-DU responds with a UE CONTEXT MODIFICATION RESPONSE message.

---------------------------------------------------------Next change -------------------------------------------------------------

8.2.1.Y	Inter-gNB-DU L1/L2 Triggered Mobility 
This procedure is used for the case when the UE moves from one gNB-DU to another gNB-DU within the same gNB-CU during NR operation for L1/L2 Triggered Mobility. Figure 8.2.1.Y-1 shows the inter-gNB-DU L1/L2 Triggered Mobility procedure for intra-NR.


Figure 8.2.1.Y-1: inter gNB-DU L1/L2 Triggered Mobility
1. The UE sends a MeasurementReport message (L3 measurement result FFS) to the source gNB-DU containing  measurements of neighboring cells. The source gNB-DU sends an UL RRC MESSAGE TRANSFER message conveying the received MeasurementReport message to the gNB-CU. 
2. The gNB-CU determines to initiate L1/L2 inter-cell mobility configuration. 
3. The gNB-CU sends a UE CONTEXT SETUP REQUEST message to the candidate gNB-DU, containing the target candidate cells. 
 	NOTE 1: the step 3 can be done in parallel to prepare other candidate cell.
4. If the candidate gNB-DU decides to accept the request of LTM configuration, it responds to the gNB-CU with a UE CONTEXT SETUP RESPONSE message including the generated lower layer RRC configuration for the accepted target candidate cell.
5. The gNB-CU sends a DL RRC MESSAGE TRANSFER message to the source gNB-DU, which includes the generated RRCReconfiguration message with the L1/L2 inter-cell mobility configuration.
FFS: whether it is DL RRC MESSAGE TRANSFER message or UE Context Modification Request message.
6. The source gNB-DU forwards the received RRCReconfiguration message to the UE.
7. The UE responds to the source gNB-DU with an RRCReconfigurationComplete message.
8. The source gNB-DU forwards the RRCReconfigurationComplete message to the gNB-CU via an UL RRC MESSAGE TRANSFER message. 
FFS: whether it is UL RRC MESSAGE TRANSFER message or UE Context Modification Response message.
9. The UE sends lower layer measurement result to the source gNB-DU. 
10. The source gNB-DU decides to execute L1/L2 triggered mobility to a candidate target cell. The gNB-DU also inform the gNB-CU that the L1/L2 inter-cell mobility command has been triggered.

11. The source gNB-DU sends L1/L2 Triggered Mobility Cell Switch command to the UE. 
Editor’s note: the order of step 10 and 11 is not defined. The cell switch command message needs to be updated according to RAN2’s discussion.
FFS:  how the target gNB-DU detects the UE access and whether there is an F1 impact.
FFS: For inter-DU L1/L2 Triggered Mobility, whether and how to release the source cell/prepared cells’ resources in the source gNB-DU is FFS.
12. The gNB-CU sends the UE Context Release message to the gNB-DU to release the resources of prepared cells.

--------------------------------------------------------- the end of change -------------------------------------------------------------
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