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1.
Introduction

R3-197640 [1] added the intra-CU topological redundancy procedure into BL CR for TS 38.401 [2], which is to describe additional path setup under the same IAB-donor-CU.
Regarding that procedure, this contribution proposes a simple correction on the step 12.
2
Discussion

The intra-CU topological redundancy procedure is described as follows [2]:
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////


[image: image1.wmf]U

E

D

u

a

l

-

c

o

n

n

e

c

t

i

n

g

I

A

B

-

n

o

d

e

F

i

r

s

t

 

P

a

t

h

F

i

r

s

t

 

p

a

r

e

n

t

I

A

B

-

n

o

d

e

I

n

t

e

r

m

e

d

i

a

t

e

 

h

o

p

I

A

B

-

n

o

d

e

 

o

n

t

h

e

 

f

i

r

s

t

 

p

a

t

h

F

i

r

s

t

 

p

a

t

h

I

A

B

-

d

o

n

o

r

-

D

U

S

e

c

o

n

d

 

P

a

t

h

S

e

c

o

n

d

 

p

a

r

e

n

t

I

A

B

-

n

o

d

e

I

n

t

e

r

m

e

d

i

a

t

e

 

h

o

p

I

A

B

-

n

o

d

e

 

o

n

t

h

e

 

s

e

c

o

n

d

 

p

a

t

h

S

e

c

o

n

d

 

p

a

t

h

I

A

B

-

d

o

n

o

r

-

D

U

I

A

B

-

d

o

n

o

r

-

C

U

D

o

w

n

l

i

n

k

 

u

s

e

r

 

d

a

t

a

U

p

l

i

n

k

 

u

s

e

r

 

d

a

t

a

1

.

M

e

a

s

u

r

e

m

e

n

t

R

e

p

o

r

t

2

.

U

L

 

R

R

C

 

M

E

S

S

A

G

E

 

T

R

A

N

S

F

E

R

(

M

e

a

s

u

r

e

m

e

n

t

R

e

p

o

r

t

)

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

.

R

a

n

d

o

m

 

A

c

c

e

s

s

 

p

r

o

c

e

d

u

r

e

1

0

.

C

o

n

f

i

g

u

r

a

t

i

o

n

 

o

f

 

B

A

P

 

r

o

u

t

e

 

a

n

d

 

m

a

p

p

i

n

g

 

r

u

l

e

s

 

a

l

o

n

g

 

t

h

e

s

e

c

o

n

d

 

p

a

t

h

 

b

e

t

w

e

e

n

 

d

u

a

l

-

c

o

n

n

e

c

t

i

n

g

 

I

A

B

-

n

o

d

e

 

a

n

d

 

t

h

e

s

e

c

o

n

d

 

p

a

t

h

 

I

A

B

-

d

o

n

o

r

-

D

U

 

v

i

a

 

t

h

e

 

s

e

c

o

n

d

 

p

a

r

e

n

t

 

I

A

B

-

n

o

d

e

.

1

1

.

A

d

d

i

t

i

o

n

 

o

f

 

n

e

w

 

T

N

L

 

a

d

d

r

e

s

s

(

e

s

)

 

t

o

 

d

u

a

l

-

c

o

n

n

e

c

t

i

n

g

 

I

A

B

-

n

o

d

e

 

D

U

'

s

 

F

1

-

C

 

a

s

s

o

c

i

a

t

i

o

n

s

.

1

2

.

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

1

3

.

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

D

o

w

n

l

i

n

k

 

u

s

e

r

 

d

a

t

a

U

p

l

i

n

k

 

u

s

e

r

 

d

a

t

a

 Figure 8.2.y-2: Procedure for establishment of redundant path in IAB topology
Figure 8.2.y-2 shows the procedure for the establishment of the second path. This procedure has the following steps:

1. The dual-connecting IAB-MT sends a Measurement Report message to the first parent node IAB-DU. This report is based on a Measurement Configuration the dual-connecting IAB-MT received from the IAB-donor-CU before.

2.
The first parent node IAB-DU sends an UL RRC MESSAGE TRANSFER message to the IAB-donor-CU to convey the received Measurement Report.

3.
The IAB-donor-CU sends the UE CONTEXT SETUP REQUEST message to the second parent node IAB-DU, to create the UE context for the dual-connecting IAB-MT and to set up one or more bearers. These bearers can be used by the dual-connecting IAB-MT for its own signalling, and, optionally, data traffic. 
4.
The second parent node IAB-DU responds to the IAB-donor-CU with a UE CONTEXT SETUP RESPONSE message.

5.
The IAB-donor-CU sends a DL RRC MESSAGE TRANSFER message to the first parent node IAB-DU, which includes a generated RRCReconfiguration message. The RRCReconfiguration message may contain one or more TNL address(es) for the dual-connecting IAB-DU, which are anchored at the second-path IAB-donor-DU. The IAB-donor-CU can proactively obtain these TNL addresses from the second-path IAB-donor-DU. The TNL address allocation is not necessary if the first and second paths use the same IAB-donor-DU. 
6.
The first parent node IAB-DU forwards the received RRCReconfiguration message to the dual-connecting IAB-MT.

7.
The dual-connecting IAB-MT responds to the first parent node IAB-DU with an RRCReconfigurationComplete message.

8.
The first parent node IAB-DU sends an UL RRC MESSAGE TRANSFER message to the IAB-donor-CU, to convey the received RRCReconfigurationComplete message.

9.
A Random Access procedure is performed at the second parent node IAB-DU.

10.
The IAB-donor-CU configures BH RLC channels and BAP-layer route entries on the second path between dual-connecting IAB-node and second-path IAB-donor-DU. These configurations may be performed at an earlier stage, e.g. immediately after step 3. 

11.
The new TNL addresses allocated in step 5 (if any) are added to the dual-connecting IAB-DU’s F1-C association(s) with the IAB-donor-CU. 

12. In case new TNL addresses have been allocated in step 5, the IAB-donor-CU may migrate the F1-U tunnels it has with the dual-connecting IAB-DU from the first path to the second path via the UE CONTEXT MODIFICATION REQUEST message. 
13.
The dual-connectivity IAB-DU replies with a UE CONTEXT MODIFICATION RESPONSE message. 

Steps 12 and 13 can be performed for a subset of UE bearers, e.g., to balance the load between the first and the second path.
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

The step 12 describes the possibility to migrate an F1-U tunnel from the first path to the second path, e.g. to balance the load between two paths. This is done via the UE context modification procedure, by updating the UL BH Information IE associated with an UE DRB to be migrated [3]: 
9.3.1.y
UL BH Information

This IE includes the UL BH information.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	BAP Routing ID
	O
	
	9.3.1.u
	This IE is not needed for the BAP control PDU.

For F1-U traffic, the BAP address included in this IE also indicates the BAP address of IAB-donor-DU via which the DL traffic is transmitted.

	Egress BH RLC CH List
	
	1
	
	

	>Egress BH RLC CH List Item
	
	1..

<maxnoofEgressLinks>
	
	

	>>Next-Hop BAP address
	M
	
	9.3.1.v
	This IE identifies the next-hop node on the backhaul path towards IAB-donor-DU. The value of this IE should be unique in the whole list.

	>>BH RLC CH ID
	M
	
	9.3.1.x
	This IE identifies the BH RLC channel in the link between the gNB-DU and the node identified by the Next-Hop BAP Address.


	Range bound
	Explanation

	maxnoofEgressLinks
	Maximum no. of egress links. Value is FFS.


Currently, this step is conditioned on the allocation of new TNL addresses (i.e. IP address) in step 5, which is the case when a different IAB-donor-DU is involved in the second path.

Observation 1: During the intra-CU topological redundancy procedure, an F1-U can be migrated from the first path to the second path, via the UE context modification procedure in step 12, by updating the UL BH Information IE associated with an UE DRB to be migrated.
Observation 2: Currently, this step 12 is conditioned on the allocation of new TNL address (i.e. IP address) in step 5, to support the case when a different IAB-donor-DU is involved in the second path.
However, the IAB-donor-CU can still migrate an F1-U tunnel to the second path even if the second path uses the same IAB-donor-DU as the first path, for which TNL address for that F1-U may not have been re-allocated. The current description with such condition of new TNL address allocation excludes this possibility.  

Observation 3: IAB-donor-CU can still migrate an F1-U to the second path even if the second path uses the same IAB-donor-DU as the first path, for which the TNL address may not have been re-allocated.
Therefore, we believe that the condition of new TNL address allocation in step 12 needs to be removed, in order to describe all the possible migration cases including when both paths share the same IAB-donor-DU.

Proposal 1: In the step 12 of the intra-CU topological redundancy procedure, RAN3 to remove the condition of new TNL address allocation, so that migrating an F1-U tunnel can be done even if both paths share the same IAB-donor-DU.
The corresponding TP for 38.401 BL CR [2] is provided in the Section 5 below. 
3

Conclusion

In the present contribution we make the following observations:

Observation 1: During the intra-CU topological redundancy procedure, an F1-U can be migrated from the first path to the second path, via the UE context modification procedure in step 12, by updating the UL BH Information IE associated with an UE DRB to be migrated.
Observation 2: Currently, this step 12 is conditioned on the allocation of new TNL address (i.e. IP address) in step 5, to support the case when a different IAB-donor-DU is involved in the second path.
Observation 3: IAB-donor-CU can still migrate an F1-U to the second path even if the second path uses the same IAB-donor-DU as the first path, for which the TNL address may not have been re-allocated.
Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: In the step 12 of the intra-CU topological redundancy procedure, RAN3 to remove the condition of new TNL address allocation, so that migrating an F1-U tunnel can be done even if both paths share the same IAB-donor-DU.
The corresponding TP for 38.401 BL CR [2] is provided in the Section 5 below. 
4
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TP for BL CR for TS 38.401

8.2.y
Intra-CU topological redundancy procedure
Intra-CU topological redundancy procedure enables the establishment and release of redundant paths in the IAB-topology underneath the same IAB-donor-CU. The redundant paths may use different IAB-donor-DUs. They may also have common intermediate nodes. Since topological redundancy uses NR-DC for the IAB-MT, it is only supported for IAB-nodes operating in SA mode. 

Figure 8.2.y-1 shows an example for an IAB topology, where one IAB-node, referred to as the dual-connecting IAB-node, has two paths towards the IAB-donor via different IAB-donor-DUs.
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Figure 8.2.y-1: Example for IAB topology with two redundant paths
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 Figure 8.2.y-2: Procedure for establishment of redundant path in IAB topology
Figure 8.2.y-2 shows the procedure for the establishment of the second path. This procedure has the following steps:

1. The dual-connecting IAB-MT sends a Measurement Report message to the first parent node IAB-DU. This report is based on a Measurement Configuration the dual-connecting IAB-MT received from the IAB-donor-CU before.

2.
The first parent node IAB-DU sends an UL RRC MESSAGE TRANSFER message to the IAB-donor-CU to convey the received Measurement Report.

3.
The IAB-donor-CU sends the UE CONTEXT SETUP REQUEST message to the second parent node IAB-DU, to create the UE context for the dual-connecting IAB-MT and to set up one or more bearers. These bearers can be used by the dual-connecting IAB-MT for its own signalling, and, optionally, data traffic. 
4.
The second parent node IAB-DU responds to the IAB-donor-CU with a UE CONTEXT SETUP RESPONSE message.

5.
The IAB-donor-CU sends a DL RRC MESSAGE TRANSFER message to the first parent node IAB-DU, which includes a generated RRCReconfiguration message. The RRCReconfiguration message may contain one or more TNL address(es) for the dual-connecting IAB-DU, which are anchored at the second-path IAB-donor-DU. The IAB-donor-CU can proactively obtain these TNL addresses from the second-path IAB-donor-DU. The TNL address allocation is not necessary if the first and second paths use the same IAB-donor-DU. 
6.
The first parent node IAB-DU forwards the received RRCReconfiguration message to the dual-connecting IAB-MT.

7.
The dual-connecting IAB-MT responds to the first parent node IAB-DU with an RRCReconfigurationComplete message.

8.
The first parent node IAB-DU sends an UL RRC MESSAGE TRANSFER message to the IAB-donor-CU, to convey the received RRCReconfigurationComplete message.

9.
A Random Access procedure is performed at the second parent node IAB-DU.

10.
The IAB-donor-CU configures BH RLC channels and BAP-layer route entries on the second path between dual-connecting IAB-node and second-path IAB-donor-DU. These configurations may be performed at an earlier stage, e.g. immediately after step 3. 

11.
The new TNL addresses allocated in step 5 (if any) are added to the dual-connecting IAB-DU’s F1-C association(s) with the IAB-donor-CU. 

12. The IAB-donor-CU may migrate the F1-U tunnels it has with the dual-connecting IAB-DU from the first path to the second path via the UE CONTEXT MODIFICATION REQUEST message. 
13.
The dual-connectivity IAB-DU replies with a UE CONTEXT MODIFICATION RESPONSE message. 

Steps 12 and 13 can be performed for a subset of UE bearers, e.g., to balance the load between the first and the second path.

In case the second path is used for the dual-connecting IAB-node’s descendant node(s), Steps 10 and 11 are also performed for the descendant node(s). When the second path uses a different IAB-donor-DU, the IAB-donor-CU shall configure the descendent IAB-DU(s) with one or more new TNL addresses, which are anchored on the IAB-donor-DU of the second path. 

The IAB-donor-CU may initiate the release of the redundant path by releasing the BAP routing entries and updating/modifying the BH RLC channels on that path.
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_1650704010.txt
!@@@Chart-generator later than 5.0����ÿÖ�#This is the default signalling chart.
#Edit and press F2 to see the result.
#You can change the default chart

hscale=0.78;
defstyle z2 [text.font.face="Arial", text.size.normal=12,arrow.size=tiny,arrow.endtype=solid, vspacing=3];
defstyle z1 [text.font.face="Arial", text.size.normal=12,text.color="green-25%",arrow.color="green-25%",arrow.size=tiny,arrow.endtype=solid, vspacing=1, line.type=dashed, line.color="green-25%",line.width=1];
defstyle z3 [text.font.face="Arial", text.size.normal=12,text.bold=yes];
u:UE[z3];
mi:Dual-connecting\nIAB-node[z3];
gsp:First Path[z3]{
sp:First parent\nIAB-node[z3];
si:Intermediate hop\nIAB-node on\nthe first path[z3];
sd:First path \nIAB-donor-DU[z3];
};
gtp:Second Path[z3]{
tp:Second parent\nIAB-node[z3];
ti:Intermediate hop\nIAB-node on\nthe second path[z3];
td:Second path \nIAB-donor-DU[z3];
};
idc:IAB-\ndonor-CU[z3];
u<-mi<-sp<-si<-sd<-idc: Downlink user data[z1];
u->mi->sp->si->sd->idc: Uplink user data[z1];
mi->sp:1.MeasurementReport[text.italic=yes,z2];
sp->idc:2.UL RRC MESSAGE TRANSFER\n(\iMeasurementReport\i)[z2];
idc->tp:3.UE CONTEXT SETUP REQUEST[z2];
tp->idc:4.UE CONTEXT SETUP RESPONSE[z2];
idc->sp:5.DL RRC MESSAGE TRANSFER\n(\iRRCReconfiguration\i)[z2];
sp->mi:6.RRCReconfiguration[text.italic=yes,z2];
mi->sp:7.RRCReconfigurationComplete[text.italic=yes,z2];
sp->idc:8.UL RRC MESSAGE TRANSFER (\iRRCReconfigurationComplete\i)[z2];
mi<->tp:9.Random Access procedure[z2];
tp--idc:10.Configuration of BAP route and mapping rules along the \nsecond path between dual-connecting IAB-node and the \nsecond path IAB-donor-DU via the second parent IAB-node. [text.font.face="Arial", text.size.normal=12];
mi--idc:11.Addition of new TNL address(es) to dual-connecting IAB-node DU's F1-C associations.[text.font.face="Arial", text.size.normal=12];
idc->mi:12.UE CONTEXT MODIFICATION REQUEST[z2];
mi->idc:13.UE CONTEXT MODIFICATION RESPONSE[z2];
u<-mi<-tp<-ti<-td<-idc: Downlink user data[z1];
u->mi->tp->ti->td->idc: Uplink user data[z1];








����������������
signalling��ÿW�0
0
0
2
0 1
\�(2,33,3,0)\�(2,33,4,0)
10.Configuration of BAP route and mapping rules along the \nsecond path between dual-connecting IAB-node and the \nsecond path IAB-donor-DU via the second parent IAB-node.
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11.Addition of new TNL address(es) to dual-connecting IAB-node DU's F1-C associations.
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