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Skip Unchanged part
8.2.5
Intra-CU Backhaul RLF recovery for IAB-nodes in SA mode 

The intra-CU backhaul RLF recovery procedure for IAB-nodes in SA mode enables migration of an IAB-node to another parent node underneath the same IAB-donor-CU, when the IAB-MT declares a backhaul RLF. The declaration of backhaul RLF is described in TS 38.331 [23].
NOTE:
Determination of whether the recovery occurs at the same or at a different IAB-donor-CU is up to implementation.

Figure 8.2.5-1 shows an example of the BH RLF recovery procedure for an IAB-node in SA mode. In this example, the IAB-node changes from its initial parent node to a new parent node, where the new parent node is served by an IAB-donor-DU different than the one serving its initial parent node.  


[image: image1.wmf]U

E

R

e

c

o

v

e

r

y

I

A

B

-

n

o

d

e

I

n

i

t

i

a

l

 

P

a

t

h

I

n

i

t

i

a

l

 

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

 

i

n

i

t

i

a

l

 

p

a

t

h

I

n

i

t

i

a

l

 

I

A

B

-

d

o

n

o

r

-

D

U

R

e

c

o

v

e

r

y

 

P

a

t

h

N

e

w

 

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

 

n

e

w

 

p

a

t

h

N

e

w

 

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

.

D

e

t

e

r

m

i

n

a

t

i

o

n

 

o

f

 

B

H

R

L

F

 

o

n

 

i

n

i

t

i

a

l

 

p

a

t

h

2

.

R

R

C

 

R

e

-

e

s

t

a

b

l

i

s

h

m

e

n

t

 

a

t

 

r

e

c

o

v

e

r

y

 

p

a

r

e

n

t

 

I

A

B

-

n

o

d

e

 

D

U

3

.

S

a

m

e

 

a

s

 

s

t

e

p

s

 

1

1

-

1

5

 

o

f

 

i

n

t

r

a

-

C

U

 

t

o

p

o

l

o

g

y

 

a

d

a

p

t

a

t

i

o

n

 

p

r

o

c

e

d

u

r

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 8.2.5-1: IAB intra-CU backhaul RLF recovery procedure for an IAB-node in SA mode

1.
The IAB-MT declares BH RLF for the MCG as described in TS 38.331 [23], clause 5.3.10.3. 

2.
The IAB-MT undergoing recovery from RLF conducts the RRC re-establishment procedure at the new parent node, as defined in clause 8.7. In this procedure, the IAB-donor-CU may provide new TNL address(es), which is(are) anchored at the new IAB-donor-DU, to the IAB-MT via RRC signalling. Furthermore, the IAB-donor-CU may also provide a new default UL mapping which includes a default BH RLC channel and a default BAP Routing ID for UL F1-C/non-F1 traffic on the target path, to the IAB-node undergoing recovery from RLF via RRCReconfiguration message in this procedure.
3.
The remaining part of the procedure follows the steps 11-15 of the intra-CU topology adaptation procedure defined in clause 8.2.3.1. 
Descendant node(s) of the IAB-node undergoing recovery from RLF may also need to switch to new TNL address(es) anchored in the target-path IAB-donor-DU following the same mechanism as described for IAB intra-CU topology adaptation procedure in clause 8.2.3.1. The descendant node(s) may also be provided with new default UL mapping via RRC, after the IAB-node undergoing recovery from RLF connects the IAB-donor-CU via the recovery path.
Skip Unchanged part
8.9.6
RRC State transition
8.9.6.1
RRC Connected to RRC Inactive

The procedure for changing the UE state from RRC-connected to RRC-inactive is shown in Figure 8.9.6.1-1.
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Figure 8.9.6.1-1: RRC Connected to RRC Inactive state transition. 

1.
The gNB-CU-CP sends BEARER CONTEXT SETUP REQUEST message with UE/PDU session/DRB level inactivity timer.

2.
The gNB-CU-UP sends BEARER CONTEXT SETUP RESPONSE message.

3.
The gNB-CU-UP sends BEARER CONTEXT INACTIVITY NOTIFICATION message with inactivity monitoring results.

4.
The gNB-CU-CP determines that the UE should enter RRC-inactive (e.g., after receiving Bearer Context Inactivity Notification procedure).

5.
The gNB-CU-CP sends BEARER CONTEXT MODIFICATION REQUEST message with a Bearer Context Status Change to the gNB-CU-UP, which indicates that the UE is entering RRC-inactive state. The gNB-CU-CP keeps the F1 UL TEIDs.

6.
The gNB-CU-UP sends the BEARER CONTEXT MODIFICATION RESPONSE message including the PDCP UL and DL status that may be needed for e.g., data volume reporting. The gNB-CU-UP keeps the Bearer Context, the UE-associated logical E1-connection, the NG-U related resource (e.g., NG-U DL TEIDs) and the F1 UL TEIDs.

7.
The gNB-CU-CP sends the UE CONTEXT RELEASE COMMAND message to the gNB-DU serving the UE, together with the RRCRelease message to be sent to the UE.

NOTE: step 5 and step 7 can be performed at the same time.

8.
The gNB-DU sends the RRCRelease message to the UE.

9.
The gNB-DU sends the UE CONTEXT RELEASE COMPLETE message to the gNB-CU-CP.
Skip Unchanged part
8.12
IAB-node Integration Procedure
8.12.1
Standalone IAB integration

A high-level flow chart for SA-based IAB integration is shown in the Figure 8.12.1-1:
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Figure 8.12.1-1: The integration procedure for IAB-node in SA
Phase 1: IAB-MT setup. In this phase, the IAB-MT of the new IAB-node (e.g. IAB-node 2 in Figure 8.12.1-1) connects to the network in the same way as a UE, by performing RRC connection setup procedure with IAB-donor-CU, authentication with the core network, IAB-node 2-related context management, IAB-node 2’s access traffic-related radio bearer configuration at the RAN side (SRBs and optionally DRBs), and, optionally, OAM connectivity establishment by using the IAB-MT’s PDU session. The IAB-node can select the parent node for access based on an over-the-air indication from potential parent node IAB-DU (transmitted in SIB1). To indicate its IAB capability, the IAB-MT includes the IAB-node indication in RRCSetupComplete message, to assist the IAB-donor to select an AMF supporting IAB.
NOTE: The signalling flow for UE initial access procedure as shown in Figure 8.1-1/Figure 8.9.1-1 is used for the setup of the IAB-MT. 
Phase 2-1: BH RLC channel establishment. During the bootstrapping procedure, one default BH RLC channel for non-UP traffic e.g. carrying F1-C traffic/non-F1 traffic to and from the IAB-node 2 in the integration phase, is established. This may require the setup of a new BH RLC channel or modification of an existing BH RLC channel between IAB-node 1 and IAB-donor-DU. The IAB-donor-CU may establish additional (non-default) BH RLC channels. This phase also includes configuring the BAP Address of the IAB-node 2 and default BAP Routing ID for the upstream direction.
NOTE: If the OAM connectivity is supported via backhaul IP layer by implementation, one or more BH RLC channels used for OAM traffic can also be established. 
Phase 2-2: Routing update. In this phase, the BAP sublayer is updated to support routing between the new IAB-node 2 and the IAB-donor-DU. For the downstream direction, the IAB-donor-CU initiates F1AP procedure to configure the IAB-donor-DU with the mapping from IP header field(s) to the BAP Routing ID related to IAB-node 2. The routing tables are updated on all ancestor IAB-nodes (e.g. IAB-node 1 in Figure 8.12.1-1) and on the IAB-donor-DU, with routing entries for the new BAP Routing ID(s). This phase may also include the IP address allocation procedure for IAB-node 2. IAB-node 2 may request one or more IP addresses from the IAB-donor-CU via RRC. The IAB-donor-CU may send the IP address(es) to the IAB-node 2 via RRC. The IAB-donor-CU may obtain the IP address(es) from the IAB-donor-DU via F1-AP or by other means (e.g. OAM, DHCP). IP address allocation procedure may occur at any time after RRC connection has been established.
Phase 3: IAB-DU part setup. In this phase, the IAB-DU of IAB-node 2 is configured via OAM. The IAB-DU of IAB-node 2 initiates the TNL establishment, and F1 setup (as defined in clause 8.5) with the IAB-donor-CU using the allocated IP address(es). The IAB-donor-CU discovers collocation of IAB-MT and IAB-DU from the IAB-node’s BAP Address included in the F1 SETUP REQUEST message. After the F1 is set up, the IAB-node 2 can start serving the UEs.
NOTE: The IAB-DU can discover the IAB-donor-CU’s IP address in the same manner as a non-IAB gNB-DU.
Skip Unchanged part
8.13
Overall procedures for MDT 

The following clauses describe the overall procedures for MDT measurement involving E1 and F1.
8.13.1
Signalling based MDT activation

The signalling flow for Signalling based MDT activation involving E1 and F1 is shown in Figure 8.13.1-1.
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Figure8.13.1-1
Signalling based MDT Activation 

1.
The AMF starts a trace session and sends a TRACE START message to the gNB. The AMF shall consider the MDT user consent information when activating an MDT trace session for the UE as defined in TS32.422 [20]. TRACE START message includes the parameters for configuring MDT measurements.

2. 
The gNB-CU-CP decides if the gNB-CU-UP, or the gNB-DU, or both, should be involved in the MDT measurement. If the gNB-CU-UP should be involved in the MDT measurement, the gNB-CU-CP sends TRACE START message to the gNB-CU-UP, including MDT configuration parameters.

3.
If the gNB-DU should be involved in the MDT measurement, the gNB-CU-CP sends TRACE START message to the gNB-DU, including MDT configuration parameters.

8.13.2
Management based MDT activation

In Management Based Trace Activation towards a gNB-CU-CP, gNB-CU-UP or a gNB-DU can be fulfilled with the Cell Traffic trace functionality defined in TS32.422 [20]. The configuration parameters of the Trace Session that are received by a node in split RAN architecture are defined in TS32.422 [20].
The following description is valid for both an en-gNB and a gNB.

If the MDT measurement is initiated by the EM towards the gNB-CU-CP, and if the activation involves measurements collected by multiple nodes under the same gNB-CU-CP control in a split RAN architecture, the EM sends MDT measurement activation to the gNB-CU-CP and the gNB-CU-CP may further decide which gNB-DU(s) or which gNB-CU-UP(s) to perform the MDT measurement.

When gNB-CU-CP or a gNB-DU receive the Trace Session Activation message from the management system for a given cell or a list of cell(s) under its control, the gNB-CU-CP or gNB-DU shall start a Trace Session for the given cell or list of cell(s). For Management Based MDT sent directly to a gNB-CU-UP, no MDT Area Configuration (apart from PLMN IDs) is to be included in the MDT activation indication. 

Each node receiving an MDT activation indication reports the measurements collected according to such activation directly to the TCE the node has been configured with.

The signalling flow for management based MDT in gNB-CU-CP, gNB-DU and gNB-CU-UP is shown in Figure 8.13.2-1,  Figure 8.13.2-2 and in Figure 8.13.2-3 respectively.

8.13.2.1

Management based MDT Activation in gNB-CU-CP
The signalling flow for Management based MDT Activation in gNB-CU-CP is shown in Figure 8.13.2.1-1.
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Figure 8.13.2.1-1

Management based MDT Activation in gNB-CU-CP

1.
The EM sends a Trace Session activation request to the gNB-CU-CP. This request includes the parameters for configuring UE measurements.

2.   The gNB-CU-CP shall select the suitable UEs for MDT data collection. If the UE is not in the specified area or if the serving PLMN is not within the Management Based MDT PLMN List the UE shall not be selected by the gNB-CU-CP for MDT data collection as defined in TS32.422 [20]. 

For each selected UE, if the gNB-CU-UP should perform MDT measurement, the gNB-CU-CP sends TRACE START message to the gNB-CU-UP, including MDT configuration parameters.
3.
For each selected UE, if the gNB-DU should perform MDT measurement, the gNB-CU-CP sends TRACE START message to the gNB-DU, including MDT configuration parameters.

4.
The gNB-CU-CP may send CELL TRAFFIC TRACE message to the AMF for the selected UE, including Trace ID for MDT. The AMF forwards Trace ID and UE identity to the TCE.

8.13.2.2

Management based MDT Activation in gNB-DU
The signalling flow for Management based MDT Activation in gNB-DU is shown in Figure 8.13.2.2-1.
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Figure 8.13.2.2-1

Management based MDT Activation in gNB-DU

1.
The gNB-CU-CP sends UE CONTEXT SETUP REQUEST message to the gNB-DU, including Management based MDT PLMN List.

2.
The gNB-DU sends UE CONTEXT SETUP RESPONSE message to the gNB-CU-CP.

3.
The EM sends a Trace Session activation request to the gNB-DU. This request includes the parameters for configuring UE measurements.

4.   The gNB-DU shall select the suitable UEs for MDT data collection. If the UE is not in the specified area or if the serving PLMN is not within the Management Based MDT PLMN List the UE shall not be selected by the gNB-DU for MDT data collection as defined in TS32.422 [20]. 

For each selected UE, the gNB-DU may send CELL TRAFFIC TRACE message to the gNB-CU-CP in the F1 UE associated signalling, including Trace ID for MDT.
5.
Upon reception of a CELL TRAFFIC TRACE message from F1, the gNB-CU-CP shall send CELL TRAFFIC TRACE message to the AMF for this UE, including Trace ID for MDT. The AMF forwards Trace ID and UE identity to the TCE.

8.13.2.3

Management based MDT Activation in gNB-CU-UP
The signalling flow for Management based MDT Activation in gNB-CU-UP is shown in Figure 8.13.2.3-1.
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Figure 8.13.2.3-1

Management based MDT Activation in gNB-CU-UP

1.
The gNB-CU-CP sends BEARER CONTEXT SETUP REQUEST message to the gNB-CU-UP, including Management based MDT PLMN List. 
2.
The gNB-CU-UP sends BEARER CONTEXT SETUP RESPONSE message to the gNB-CU-CP.

3.
The EM sends a Trace Session activation request to the gNB-CU-UP. This request includes the parameters for configuring UE measurements.

4.   The gNB-CU-UP shall select the suitable UEs for MDT data collection. If the serving PLMN is not within the Management Based MDT PLMN List the UE shall not be selected by the gNB-CU-UP for MDT data collection as defined in TS32.422 [20]. 

For each selected UE, the gNB-CU-UP may send CELL TRAFFIC TRACE message to the gNB-CU-CP in the E1 UE associated signalling, including Trace ID for MDT

5.
Upon reception of a CELL TRAFFIC TRACE message from E1, the gNB-CU-CP shall send CELL TRAFFIC TRACE message to the AMF for this UE, including Trace ID for MDT. The AMF forwards Trace ID and UE identity to the TCE.

8.13.2.4

User consent propagation in EN-DC
In the EN-DC case, the EM provides the MDT configuration to both MeNB and en-gNB independently.

As specified in TS32.422 [20] in Management based MDT getting user consent is required before activating the MDT functionality because of privacy and legal obligations. In the case of EN-DC user consent gets communicated to the MeNB at the UE context setup procedure using the INITIAL CONTEXT SETUP REQUEST message. In particular when the Management Based MDT Allowed IE is contained in the INITIAL CONTEXT SETUP REQUEST message, the MeNB stores it in the UE context and uses it, together with information in the Management Based MDT PLMN List IE, if available, to allow subsequent selection of the UE for management based MDT as specified in TS 32.422 [20]. The MeNB will forward the MDT user consent to the SgNB at EN-DC setup. In particular, if available in the UE context, the MeNB will include the Management Based MDT Allowed IE and the Management Based MDT PLMN List IE in the SGNB ADDITION REQUEST message to the SgNB. Furthermore, the user consent will be forwarded to the relevant gNB-CU-UP at the bearer context setup or to the gNB-DU by including the Management Based MDT PLMN List IE in the BEARER CONTEXT SETUP REQUEST or UE CONTEXT SETUP REQUEST.
The signalling flow for User consent proposation in EN-DC is shown in Figure 8.13.2.2-1.
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Figure 8.13.2.4.1

User consent propagation in EN-DC

0.
User Context information are made available at the MME.

1.
The MME sends INITIAL CONTEXT SETUP REQUEST message to the MeNB, including Management Based MDT Allowed IE and the Management based MDT PLMN List IE to communicate user consent to the eNB.
2.
The MeNB sends SGNB ADDITION REQUEST to the gNB-CU-CP at EN-DC setup. This request includes Management Based MDT Allowed IE and, optionally, the Management based MDT PLMN List IE, if available.
3a.
The user consent is communicated to the gNB-DU at the UE context setup by including the Management based MDT PLMN List IE in the UE CONTEXT SETUP REQUEST. 

3b.
The user consent is communicated to the gNB-CU-UP at the bearer context setup by including the Management based MDT PLMN List IE in the BEARER CONTEXT SETUP REQUEST.
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