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1 Introduction

The stage 2 descriptions for CHO and conditional intra-SN change via the MCG SRB are necessary to be introduced.

The proposed changes to the BL CR are:
· Add definitions of conditional handover and abbreviations for CHO and Conditional PSCell Change (CPC) (for intra-SN change)

· Add subsections 8.2.1.X and 8.2.2.X for CHO and CPC (concerning conditional intra-SN change), respectively,  to the section 8.2 for intra-gNB-CU mobility according to the stage 3 BL CR
· Revise Section 8.9.4 inter-gNB handover to add CHO related descriptions according to the stage 3 BL CR.

Proposal: Agree to the TP for NR_Mob BL CR for TS 38.401 on CHO and conditional intra-SN change, given in the Annex.
Text Proposal for the NR_Mob_enh BL CR for TS 38.401 
/////////////////////////////////////////////////first change, irrelevant operations skipped/////////////////////////////////////////////////////////////

3.1
Definitions

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].

Conditional handover: as defined in TS 38.300 [2].
en-gNB: as defined in TS 37.340 [12].

DAPS Handover: as defined in TS 38.300 [2].

gNB: as defined in TS 38.300 [2].

gNB Central Unit (gNB-CU): a logical node hosting RRC, SDAP and PDCP protocols of the gNB or RRC and PDCP protocols of the en-gNB that controls the operation of one or more gNB-DUs. The gNB-CU terminates the F1 interface connected with the gNB-DU. 

gNB Distributed Unit (gNB-DU): a logical node hosting RLC, MAC and PHY layers of the gNB or en-gNB, and its operation is partly controlled by gNB-CU. One gNB-DU supports one or multiple cells. One cell is supported by only one gNB-DU. The gNB-DU terminates the F1 interface connected with the gNB-CU.

gNB-CU-Control Plane (gNB-CU-CP): a logical node hosting the RRC and the control plane part of the PDCP protocol of the gNB-CU for an en-gNB or a gNB. The gNB-CU-CP terminates the E1 interface connected with the gNB-CU-UP and the F1-C interface connected with the gNB-DU.

gNB-CU-User Plane (gNB-CU-UP): a logical node hosting the user plane part of the PDCP protocol of the gNB-CU for an en-gNB, and the user plane part of the PDCP protocol and the SDAP protocol of the gNB-CU for a gNB. The gNB-CU-UP terminates the E1 interface connected with the gNB-CU-CP and the F1-U interface connected with the gNB-DU.

NG-RAN node: as defined in TS 38.300 [2].

PDU Session Resource: This term is used for specification of NG, Xn, and E1 interfaces. It denotes NG-RAN interface and radio resources provided to support a PDU Session.

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
CHO
Conditional Handover
CM
Connection Management
CMAS
Commercial Mobile Alert Service
CPC
Conditional PSCell Change
ETWS
Earthquake and Tsunami Warning System

DAPS
Dual Active Protocol Stack

F1-U
F1 User plane interface

F1-C
F1 Control plane interface

F1AP
F1 Application Protocol

FDD
Frequency Division Duplex

GTP-U
GPRS Tunnelling Protocol

IP
Internet Protocol

NAS
Non-Access Stratum

O&M
Operation and Maintenance

PWS
Public Warning System

QoS
Quality of Service

RET
Remote Electrical Tilting

RNL
Radio Network Layer

RRC
Radio Resource Control

SAP
Service Access Point

SCTP
Stream Control Transmission Protocol

SFN
System Frame Number

SM
Session Management

SMF
Session Management Function

TDD
Time Division Duplex

TDM
Time Division Multiplexing

TMA
Tower Mounted Amplifier
TNL
Transport Network Layer

/////////////////////////////////////////////////2nd change, irrelevant operations skipped/////////////////////////////////////////////////////////////
8.2.1.X
Inter-gNB-DU Conditional 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 CHO. Figure 8.2.1.X-1 shows the inter-gNB-DU mobility procedure for intra-NR CHO.


[image: image1.emf]UE

Source

gNB-DU

Candidiate

gNB-DU

gNB-CU

1. MeasurementReport

2. UL RRC MESSAGE TRANSFER

(MeasurementReport)

3. UE CONTEXT SETUP REQUEST 

(CHO Indication)

4. UE CONTEXT SETUP RESPONSE

5. UE CONTEXT MODIFICATION REQUEST

(RRCReconfiguration(CHO RRCReconfiguration))

8. RRCReconfigurationComplete

6. RRCReconfiguration

    (CHO RRCReconfiguration)

9. UL RRC MESSAGE TRANSFER

(RRCReconfigurationComplete)

11. Random Access Procedure

16. UE CONTEXT RELEASE COMMAND

17. UE CONTEXT RELEASE COMPLETE

Downlink user data

Uplink user data

Downlink Data Delivery Status

Downlink User Data

Downlink user data

Uplink user data

7. UE CONTEXT MODIFICATION RESPONSE

10. CHO 

condition(s) 

are fulfilled

14. UE CONTEXT MODIFICATION REQUEST

15. UE CONTEXT MODIFICATION RESPONSE

12. CHO RRCReconfigurationComplete

13. UL RRC MESSAGE TRANSFER

(CHO RRCReconfigurationComplete)

Downlink Data Delivery Status


Figure 8.2.1.X-1: Inter-gNB-DU Conditional Mobility for intra-NR

1.
The UE sends a MeasurementReport message to the source gNB-DU.

2.
The source gNB-DU sends an UL RRC MESSAGE TRANSFER message to the gNB-CU to convey the received MeasurementReport message. 

3.
The gNB-CU decides to perform CHO to a candidiate gNB-DU and sends an UE CONTEXT SETUP REQUEST message with a CHO indication to the candidate gNB-DU to create an UE context and setup one or more data bearers. The UE CONTEXT SETUP REQUEST message includes a HandoverPreparationInformation.

4.
The candidate gNB-DU considers that the request concerns a CHO and responds to the gNB-CU with an UE CONTEXT SETUP RESPONSE message. 
5.
The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source gNB-DU, which includes a generated RRCReconfiguration message which encapsulates a CHO RRCReconfiguration message. 

6.
The source gNB-DU forwards the received RRCReconfiguration message to the UE.

7.
The source gNB-DU responds to the gNB-CU with the UE CONTEXT MODIFICATION RESPONSE message.
8.
The UE responds to the source gNB-DU with an RRCReconfigurationComplete message.
9.
The source gNB-DU sends an UL RRC MESSAGE TRANSFER message to the gNB-CU to convey the received RRCReconfigurationComplete message. 
10.
 The condition(s) to trigger intiation of the CHO are fulfilled.
11. A Random Access procedure is performed at the candidate gNB-DU. The candiate gNB-DU sends a Downlink Data Delivery Status frame to inform the gNB-CU. 

12.
The UE responds to the candidate gNB-DU with a CHO RRCReconfigurationComplete message in response to the CHO RRCReconfiguration message.
13.
The candidate gNB-DU sends an UL RRC MESSAGE TRANSFER message to the gNB-CU to convey the received CHO RRCReconfigurationComplete message at step 12.

14.
The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source gNB-DU and indicates to stop the data transmission for the UE. The source gNB-DU also sends a Downlink Data Delivery Status frame to inform the gNB-CU about the unsuccessfully transmitted downlink data to the UE. Downlink packets, which may include PDCP PDUs not successfully transmitted in the source gNB-DU, are sent from the gNB-CU to the candidate gNB-DU. Downlink packets are sent to the UE. Also, uplink packets are sent from the UE, which are forwarded to the gNB-CU through the candidate gNB-DU.
NOTE:
It is up to gNB-CU implementation whether to start sending DL User Data to gNB-DU before or after reception of the Downlink Data Delivery Status.
15.
The source gNB-DU responds to the gNB-CU with the UE CONTEXT MODIFICATION RESPONSE message. 
16.
The gNB-CU sends an UE CONTEXT RELEASE COMMAND message to the source gNB-DU.
17.
The source gNB-DU releases the UE context and responds the gNB-CU with an UE CONTEXT RELEASE COMPLETE message.
/////////////////////////////////////////////////3rd change, irrelevant operations skipped/////////////////////////////////////////////////////////////
8.2.2.X
Inter-gNB-DU Conditional Mobility using MCG SRB
This procedure is used for the case where the UE moves from one gNB-DU to another candidiate gNB-DU within the same gNB-CU when only MCG SRB is available during EN-DC operation for CPC. Figure 8.2.2.X-1 shows the inter-gNB-DU conditional mobility procedure using MCG SRB in EN-DC.


[image: image2.emf]UE

Source

gNB-DU

Candidate

gNB-DU

gNB-CU

1. ULInformationTransferMRDC (containing NR RRC MeasurementReport)

2.RRC TRANSFER

5. UE CONTEXT SETUP REQUEST 

(CPC Indication (FFS))

6. UE CONTEXT SETUP RESPONSE

13. Random Access Procedure

16. UE CONTEXT RELEASE COMMAND

17. UE CONTEXT RELEASE COMPLETE

Downlink user data

Uplink user data

Downlink User Data

Downlink user data

Uplink user data

MeNB

7. SGNB MODIFICATION 

REQUIRED

10. RRC Reconfiguration procedure is performed between the MeNB and the UE.

11. SGNB MODIFICATION 

CONFIRM

14. UE CONTEXT MODIFICATION REQUEST

15. UE CONTEXT MODIFICATION RESPONSE

Downlink Data Delivery Status

Downlink Data Delivery Status

3. UE CONTEXT MODIFICATION REQUEST

4. UE CONTEXT MODIFICATION RESPONSE

8. SGNB MODIFICATION 

REQUEST

9. SGNB MODIFICATION 

REQUEST ACKNOWLEDGE

12. CPC 

condition(s) 

are fulfilled

RRC/X2AP procedure FFS


Figure 8.2.2.X-1: Inter-gNB-DU Conditional Mobility using MCG SRB in EN-DC

1.
The UE sends an ULInformationTransferMRDC message to the MeNB 

2.
The MeNB sends RRC TRANSFER message to the gNB-CU. 

3.
The gNB-CU may send UE CONTEXT MODIFICATION REQUEST message to the source gNB-DU to query the latest SCG configuration.

4.
The source gNB-DU responds with an UE CONTEXT MODIFICATION RESPONSE message that includes full configuration information.
5.
The gNB-CU sends an UE CONTEXT SETUP REQUEST message with a CPC indication (FFS) to the candidate gNB-DU to create an UE context and setup one or more data bearers. The UE CONTEXT SETUP REQUEST message includes a CG-ConfigInfo.
6.
The candidate gNB-DU considers that the request concerns a CPC and responds the gNB-CU with an UE CONTEXT SETUP RESPONSE message. 

7. 
The gNB-CU sends an SGNB MODIFICATION REQUIRED message to the MeNB.

8/9.
 The MeNB Initiated SgNB Modification procedure may be triggered by the SgNB Initiated SgNB Modification procedure (e.g. to provide information such as data forwarding addresses, new SN security key, measurement gap, etc...).

10.
The MeNB and the UE perform RRC Connection Reconfiguration procedure.

11.
The MeNB sends an SGNB MODIFICATION CONFIRM message to the gNB-CU.

12. The condition(s) to trigger intiation of the CPC are fulfilled.
13.
Random Access procedure is performed at the candidate gNB-DU. The candidate gNB-DU sends a Downlink Data Delivery Status frame to inform the gNB-CU.  
NOTE:
It is FFS but according to RAN2 email discussion [108#67] that the UE needs to provide the CPC complete message to the SN via the MN upon CPC execution. RAN3 may decide which X2AP message to convey the CPC complete message.
14. The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source gNB-DU indicating to stop the data transmission to the UE. The source gNB-DU also sends a Downlink Data Delivery Status frame to inform the gNB-CU about the unsuccessfully transmitted downlink data to the UE. Downlink packets, which may include PDCP PDUs not successfully transmitted in the source gNB-DU, are sent from the gNB-CU to the candidate gNB-DU. Downlink packets are sent to the UE. Also, uplink packets are sent from the UE, which are forwarded to the gNB-CU through the candidate gNB-DU.
NOTE:
It is up to gNB-CU implementation whether to start sending DL User Data to gNB-DU before or after reception of the Downlink Data Delivery Status.
15.
The source gNB-DU responds the gNB-CU with an UE CONTEXT MODIFICATION RESPONSE message. 
16.
The gNB-CU sends an UE CONTEXT RELEASE COMMAND message to the source gNB-DU.

17.
The source gNB-DU releases the UE context and responds the gNB-CU with an UE CONTEXT RELEASE COMPLETE message.

/////////////////////////////////////////////////4th change, irrelevant operations skipped/////////////////////////////////////////////////////////////
8.9.4
Inter-gNB handover involving gNB-CU-UP change
Figure 8.9.4-1 shows the procedure used for inter-gNB handover involving gNB-CU-UP change. Overall inter-gNB handover procedure is specified in TS 37.340 [12].
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Figure 8.9.4-1: Inter-gNB handover involving gNB-CU-UP change

1.
The source gNB-CU-CP sends HANDOVER REQUEST message to the target gNB-CU-CP. In case of CHO, the HANDOVER REQUEST message includes a CHO indication and the target gNB is regarded as a candidate gNB which is only accessed when the CHO condition(s) are fulfilled.
2-4.
Bearer context setup procedure is performed as described in Section 8.9.2. In case of CHO, the step 4 is performed as described in 8.2.1.X.
5.
The target gNB-CU-CP responds the source gNB-CU-CP with an HANDOVER REQUEST ACKNOWLEDGE message.

6.
The F1 UE Context Modification procedure is performed to stop UL data transmission at the gNB-DU (unless DAPS Handover is performed) and to send the handover command to the UE. In case of CHO, the step 6 is skipped.
7-8.
Bearer context modification procedure (gNB-CU-CP initiated) is performed to enable the gNB-CU-CP to retrieve the PDCP UL/DL status and to exchange data forwarding information for the bearer. In case of CHO, the steps 7-8 are skipped.
9.
The source gNB-CU-CP sends an SN STATUS TRANSFER message to the target gNB-CU-CP. In case of CHO, the step 9 is skipped.
10-11.
Bearer context modification procedure is performed as described in Section 8.9.2. In case of CHO, the steps 10-11 are skipped.
12.
Data Forwarding may be performed from the source gNB-CU-UP to the target gNB-CU-UP. In case of CHO, the UE performs RACH when the CHO condition(s) are fulfilled and the step 12 takes place after the step 12a.
12a.
In case of DAPS Handover or CHO, the target gNB-CU-CP sends the HO SUCCESS message to the source gNB-CU-CP to inform that the UE has successfully accessed the target cell.

12b
In case of DAPS Handover or CHO, the F1 UE Context Modification procedure is performed to stop UL data transmission at the gNB-DU. 

12c-12d.
In case of DAPS Handover or CHO, the Bearer context modification procedure (gNB-CU-CP initiated) is performed to indicate the source gNB-CU-UP to stop packet delivery and also to retrieve the PDCP UL/DL status. In case of CHO, data forwarding information for the bearer is exchanged in steps 12c-12d.
12e.
In case of DAPS Handover or CHO, the source gNB-CU-CP sends the SN STATUS TRANSFER message to the target gNB-CU-CP.

12f-12g.
In case of DAPS Handover or CHO, the Bearer context modification procedure is performed to provide the PDCP UL/DL status to the target gNB-CU-UP.

13-15.
Path Switch procedure is performed to update the DL TNL address information for the NG-U towards the core network. 

16.
The target gNB-CU-CP sends an UE CONTEXT RELEASE message to the source gNB-CU-CP.

17.
and 19. Bearer context release procedure is performed.

18.
F1 UE context release procedure is performed to release the UE context in the source gNB-DU.
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