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Introduction
This paper discusses the necessity of introducing reference configuration in LTM considering the CU-DU split and provides a TP to the TS 38.401 BLCR for LTM.
Discussion
On the topic of candidate and reference configuration, RAN2 made some further agreements [1] in RAN2#121:
	Agreed: Usage of reference configuration: 
- 	Candidate delta configuration is applied on top of the reference configuration to form a complete candidate configuration (FFS if done at cell switch or before the cell switch)
- 	The complete candidate configuration is applied and replacing the current UE configuration (at the time of reconfiguration execution/cell switch), by a RRC reconfiguration procedure that makes replacements of configuration but doesn’t necessarily reset RLC or PDCP. 
-	To support reconfigurations that requires reset of RLC PDCP, this should be possible (in principle same a full config) 
-	FFS if more than RLC PDCP should be kept and how much of “replacing” need to be specified.
-	FFS if the reference configuration can be derived from the current UE configuration at some point of time. 

Potentially: R2 assumes that LTM without a separate reference configuration (if agreed) could work something like this: 
-	Alt A: The candidate configuration (which need to be complete) is applied and replacing the current UE configuration (at the time of reconfiguration execution/cell switch), by a RRC reconfiguration procedure that makes replacements of configuration but doesn’t necessarily reset RLC or PDCP. (Same procedure as above)
-	Alt B: The candidate configuration (which can be a delta config) is applied to the current UE configuration (at the time of reconfiguration execution/cell switch), by legacy RRC reconfiguration procedure (it is assumed that the network need to coordinate if subsequent reconfigurations shall work, FFS feasibility). 

agree to use Model 1: One RRCReconfiguration message for each candidate target configuration RRCReconfiguration to configure target candidate cells

Reference config can be empty
In the RRC procedures, the candidate delta configuration is applied on top of the reference configuration to form a complete candidate configuration when the UE receives the LTM configuration (before the LTM cell switch). UE implementation can postpone that step to the reception of the LTM cell switch command. FFS Discuss early vs late compliance check. 
In the RRC procedures, the complete candidate configuration is applied and replacing the current UE configuration (at the time of reconfiguration execution/cell switch), by a RRC reconfiguration procedure that makes replacements of configuration but doesn’t necessarily reset MAC, RLC or PDCP. FFS whether we can rely on a modified version of the reconfiguration procedure with fullconfig flag set. FFS how to make sure the procedures work in case the LTM candidate configuration is a complete configuration.




It has also been captured in the RAN2 38.300 running CR [2] for the above agreement as below.
	9.2.3.x	LTM
[bookmark: _Toc100782028][bookmark: _Toc46502014][bookmark: _Toc37231959][bookmark: _Toc51971362][bookmark: _Toc52551345]9.2.3.x.1	General
LTM is a procedure in which a gNB receives L1 measurement reports from UEs, and on their basis the gNB changes UEs’ serving cell(s) by a cell switch command through a MAC CE, which indicates an LTM candidate cell configuration that the gNB previously prepared and provided to the UE through RRC signalling. Then cell switch is triggered, by selecting the indicated LTM candidate cell configuration as the target configuration by the gNB. An LTM candidate cell configuration can only be added, modified and released by network via RRC signaling. The LTM procedure can be used to reduce the mobility latency as described in Annex x.
Editors’ note: FFS later whether some optimization should be applied e.g. for release.
The following principles apply to LTM:
-	Each LTM candidate cell configuration can be provided as delta configuration on top of a reference configuration, which is used to form a complete candidate cell configuration. The reference configuration can be managed separately, and a UE stores the reference configuration as a separate configuration. 
-   When a complete candidate cell configuration is applied, it replaces the current UE configuration at the time of cell switch. Although the reconfiguration procedure makes replacement, it doesn’t necessarily reset MAC, RLC or PDCP layer. 
-    User plane is continued without reset  (e.g. intra-DU LTM), if it is configured in RRC signaling, with the target to avoid data loss and the additional delay of data recovery.
-	Security is not updated in LTM.
-	Subsequent LTM between LTM candidate cell configurations (i.e., UE does not release other LTM candidate cell configurations after LTM is triggered) can be performed without RRC reconfiguration.




Considering the CU-DU split when generating the candidate cell configuration for the UE, the reference configuration issue should be considered in RAN3. As gNB-DU is responsible for the lower layer RRC configuration, the reference configuration for initial LTM configuration has to be generated by a gNB-DU. 
Proposal 1: A gNB-DU generates the reference configuration for initial LTM configuration. 
Intra-gNB DU LTM
As UE moves within the same gNB-DU during NR operation for LTM, the gNB-DU generates and holds the reference configuration and the gNB-CU does not need to provide the reference configuration to it. The gNB-DU can generate the lower layer RRC configuration based on the reference configuration it holds. The gNB-CU can request the gNB-DU to provide a reference configuration. The gNB-DU can update the reference configuration subsequently if necessary for the intra-gNB DU LTM. 

Proposal 2: The gNB-DU takes the reference configuration into account when generating the lower layer RRC configurations.

Inter-gNB DU LTM
When the UE moves from one gNB-DU to another gNB-DU within the same gNB-CU during NR operation for LTM, the gNB-CU has to perform UE Context Setup procedure to the candidate gNB-DU. If the gNB-CU has a reference configuration (e.g., generated and provided by the source gNB-DU), it may provide the reference configuration to the candidate gNB-DU. The candidate gNB-DU takes the reference configuration into account when generating the lower layer RRC configurations. 
[bookmark: _Hlk119397401]Proposal 3: The gNB-CU may provide a reference configuration to the gNB-DU in the UE Context Setup Request message to the gNB-DU.
Otherwise, the candidate gNB-DU may generate the reference configuration for LTM configuration if not received from the gNB-CU. The gNB-CU can request the candidate gNB-DU to provide a reference configuration.
Proposal 4: The candidate gNB-DU may generate the reference configuration for LTM configuration if not received from the gNB-CU.
Some further issue may be that whether the candidate gNB-DU is allowed to generate a reference configuration to update the reference configuration received from the gNB-CU. If it is allowed, the gNB-CU needs to propagate the updated reference configuration to the source gNB-DU or other candidate gNB-DU(s) that had prepared LTM configuration(s). However, the update process may be endless if every gNB-DU is allowed to update the existing reference configuration. Therefore, it is proposed that for the inter-gNB DU LTM, the candidate gNB-DU is not allowed to update the reference configuration if received from the gNB-CU. 
Proposal 5: The candidate gNB-DU is not allowed to update the reference configuration if received from the gNB-CU.
Although it has not yet discussed how the reference configuration will be conveyed in the UE Context Setup Request message to the gNB-DU, it is necessary to discuss first how to capture the supporting text in the TS 38.401 to reflect the agreements made in RAN2.
Proposal 6: RAN3 to agree the TP for reference configuration in TS 38.401 BLCR. 
Conclusion
Proposal 1: A gNB-DU generates the reference configuration for initial LTM configuration.
Proposal 2: The gNB-DU takes the reference configuration into account when generating the lower layer RRC configurations.
Proposal 3: The gNB-CU may provide a reference configuration to the gNB-DU in the UE Context Setup Request message to the gNB-DU.
Proposal 4: The candidate gNB-DU may generate the reference configuration for LTM configuration if not received from the gNB-CU.
Proposal 5: The candidate gNB-DU is not allowed to update the reference configuration if received from the gNB-CU.
Proposal 6: RAN3 to agree the TP for reference configuration in TS 38.401 BLCR.
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8.2.1.X	Intra-gNB-DU L1/L2 Triggered Mobility 
This procedure is used for the case when the UE moves within the same gNB-DU during NR operation for L1/L2 triggered mobility. Figure 8.2.1.x-1 shows the intra-gNB-DU L1/L2 triggered mobility procedure for intra-NR.




Figure 8.2.1.x-1: Intra-gNB-DU L1/L2 Triggered 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 triggered mobility configuration. 
3. The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the gNB-DU containing the target candidate cells.  
4. If the gNB-DU accepts the request of LTM configuration, it responds to the gNB-CU with a UE CONTEXT MODIFICATION RESPONSE message including the generated lower layer RRC configurations for the accepted target candidate cell(s). The gNB-DU may generate a reference configuration for initial LTM configuration and include it in the UE CONTEXT MODIFICATION RESPONSE message. The gNB-DU shall, if supported, take the reference configuration into account when generating the lower layer RRC configurations. The gNB-DU can update the reference configuration.
FFS for Step 3 and Step 4: either a single or multiple UE Context Modification procedure(s) should be used. 
5. The gNB-CU sends a DL RRC MESSAGE TRANSFER message to the gNB-DU, which includes the generated RRCReconfiguration message with the L1/L2 triggered mobility configuration. 
FFS: whether it is DL RRC MESSAGE TRANSFER message or UE Context Modification Request message.
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. 
FFS: whether it is UL RRC MESSAGE TRANSFER message or UE Context Modification Response message.
9. The UE sends the lower layer measurement result to the gNB-DU. The gNB-DU decides to execute L1/L2 inter-cell mobility.
10. The gNB-DU sends the LTM command to the UE. 
Editor’s note: The LTM command needs to be updated according to RAN2’s discussion.
11. The gNB-DU signals the gNB-CU about the initiation of the L1/L2 triggered mobility command to the UE including the Target cell ID. 
FFS: introduce new message or reuse legacy message.
12. FFS: How the target gNB-DU detects the UE access.
13. The target gNB-DU sends the ACCESS SUCCESS message to the gNB-CU with the target Cell ID.
14. FFS: The gNB-CU may send the UE CONTEXT MODIFICATION REQUEST message to the gNB-DU to release the resources of prepared cells.
15. FFS: 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 triggered mobility configuration. 
3. The gNB-CU sends a UE CONTEXT SETUP REQUEST message to the candidate gNB-DU, containing the target candidate cells. The gNB-CU may provide a reference configuration to the candidate gNB-DU in the UE CONTEXT SETUP REQUEST message.
FFS for Step 3 and Step 4: either a single or multiple UE Context Setup procedure(s) should be used. 
4. If the candidate gNB-DU accepts 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(s). The candidate gNB-DU shall, if supported, take the reference configuration into account when generating the lower layer RRC configuration. The candidate gNB-DU may generate the reference configuration for LTM configuration, if not received from the gNB-CU.
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 triggered 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 the 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.
FFS: Notifying the LTM triggering decision to the other nodes as well.
11. The source gNB-DU sends LTM command to the UE. 
Editor’s note: The LTM command needs to be updated according to RAN2’s discussion. 
12. The source gNB-DU signals the gNB-CU about the initiation of the L1/L2 triggered mobility command to the UE including the Target cell ID.
FFS: introduce new message or reuse legacy message.
13. FFS:  how the target gNB-DU detects the UE access and whether there is an F1 impact.
14. [bookmark: OLE_LINK1]The target gNB-DU sends the ACCESS SUCCESS message to the gNB-CU with the target cell ID.
15. 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.

image2.wmf
U

E

S

o

u

r

c

e

g

N

B

-

D

U

C

a

n

d

i

d

a

t

e

g

N

B

-

D

U

g

N

B

-

C

U

U

s

e

r

 

D

a

t

a

U

s

e

r

 

D

a

t

a

1

.

 

L

3

 

M

e

a

s

u

r

e

m

e

n

t

 

C

o

n

t

r

o

l

 

a

n

d

 

R

e

p

o

r

t

s

2

.

 

L

T

M

 

C

o

n

f

i

g

u

r

a

t

i

o

n

 

D

e

c

i

s

i

o

n

3

.

 

U

E

 

C

O

N

T

E

X

T

 

S

E

T

U

P

 

R

E

Q

U

E

S

T

4

.

 

U

E

 

C

O

N

T

E

X

T

 

S

E

T

U

P

 

R

E

S

P

O

N

S

E

5

.

 

D

L

 

R

R

C

 

M

E

S

S

A

G

E

 

T

R

A

N

S

F

E

R

(

R

R

C

R

e

c

o

n

f

i

g

u

r

a

t

i

o

n

)

6

.

 

R

R

C

R

e

c

o

n

f

i

g

u

r

a

t

i

o

n

7

.

 

R

R

C

R

e

c

o

n

f

i

g

u

r

a

t

i

o

n

C

o

m

p

l

e

t

e

8

.

 

U

L

 

R

R

C

 

M

E

S

S

A

G

E

 

T

R

A

N

S

F

E

R

(

R

R

C

R

e

c

o

n

f

i

g

u

r

a

t

i

o

n

C

o

m

p

l

e

t

e

 

)

9

.

 

l

o

w

e

r

 

l

a

y

e

r

 

m

e

a

s

u

r

e

m

e

n

t

 

r

e

p

o

r

t

1

0

.

 

F

F

S

:

 

L

1

/

L

2

 

T

r

i

g

g

e

r

e

d

 

M

o

b

i

l

i

t

y

C

e

l

l

 

s

w

i

t

c

h

 

d

e

c

i

s

i

o

n

1

1

.

 

L

T

M

 

C

o

m

m

a

n

d

1

2

.

 

L

T

M

 

S

i

g

n

a

l

l

i

n

g

(

T

a

r

g

e

t

 

c

e

l

l

 

I

D

)

1

3

.

 

F

F

S

:

 

h

o

w

 

t

h

e

 

g

N

B

/

g

N

B

-

D

U

 

d

e

t

e

c

t

s

 

t

h

e

 

U

E

 

a

c

c

e

s

s

1

4

.

 

A

C

C

E

S

S

 

S

U

C

C

E

S

S

(

T

a

r

g

e

t

 

c

e

l

l

 

I

D

)

1

5

.

 

F

F

S

:

 

r

e

l

e

a

s

e

 

t

h

e

 

s

o

u

r

c

e

 

c

e

l

l

/

p

r

e

p

a

r

e

d

 

c

e

l

l

s

’

 

r

e

s

o

u

r

c

e

s

 

i

n

 

t

h

e

 

g

N

B

-

D

U

U

s

e

r

 

D

a

t

a

U

s

e

r

 

D

a

t

a


oleObject2.bin

image1.wmf
U

E

g

N

B

-

D

U

g

N

B

-

C

U

U

s

e

r

 

D

a

t

a

U

s

e

r

 

D

a

t

a

1

.

 

L

3

 

M

e

a

s

u

r

e

m

e

n

t

 

C

o

n

t

r

o

l

 

a

n

d

 

R

e

p

o

r

t

s

2

.

 

L

T

M

 

C

o

n

f

i

g

u

r

a

t

i

o

n

 

D

e

c

i

s

i

o

n

3

.

 

U

E

 

C

O

N

T

E

X

T

 

M

O

D

I

F

I

C

A

T

I

O

N

 

R

E

Q

U

E

S

T

4

.

 

U

E

 

C

O

N

T

E

X

T

 

M

O

D

I

F

I

C

A

T

I

O

N

 

R

E

S

P

O

N

S

E

5

.

 

D

L

 

R

R

C

 

M

E

S

S

A

G

E

 

T

R

A

N

S

F

E

R

(

R

R

C

R

e

c

o

n

f

i

g

u

r

a

t

i

o

n

)

6

.

 

R

R

C

R

e

c

o

n

f

i

g

u

r

a

t

i

o

n

7

.

 

R

R

C

R

e

c

o

n

f

i

g

u

r

a

t

i

o

n

C

o

m

p

l

e

t

e

8

.

 

U

L

 

R

R

C

 

M

E

S

S

A

G

E

 

T

R

A

N

S

F

E

R

(

R

R

C

R

e

c

o

n

f

i

g

u

r

a

t

i

o

n

C

o

m

p

l

e

t

e

 

)

9

.

 

L

o

w

e

r

 

l

a

y

e

r

 

m

e

a

s

u

r

e

m

e

n

t

 

r

e

p

o

r

t

I

n

t

e

r

-

c

e

l

l

 

M

o

b

i

l

i

t

y

E

x

e

c

u

t

i

o

n

 

D

e

c

i

s

i

o

n

1

0

.

 

L

T

M

 

C

o

m

m

a

n

d

1

1

.

 

L

T

M

 

S

i

g

n

a

l

l

i

n

g

(

T

a

r

g

e

t

 

c

e

l

l

 

I

D

)

1

2

.

F

F

S

:

 

H

o

w

 

t

h

e

 

g

N

B

-

D

U

 

d

e

t

e

c

t

s

 

t

h

e

 

U

E

 

a

c

c

e

s

s

1

3

.

 

A

C

C

E

S

S

 

S

U

C

C

E

S

S

(

T

a

r

g

e

t

 

c

e

l

l

 

I

D

)

1

4

.

F

F

S

:

 

U

E

 

C

O

N

T

E

X

T

 

M

O

D

I

F

I

C

A

T

I

O

N

 

R

E

Q

U

E

S

T

(

P

r

e

p

a

r

e

d

 

c

e

l

l

s

 

t

o

 

b

e

 

r

e

l

e

a

s

e

d

)

1

5

.

F

F

S

:

 

U

E

 

C

O

N

T

E

X

T

 

M

O

D

I

F

I

C

A

T

I

O

N

 

R

E

S

P

O

N

S

E

U

s

e

r

 

D

a

t

a

U

s

e

r

 

D

a

t

a


oleObject1.bin

