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Abstract: It is proposed to update Solution #6 to clarify roaming of mobile base station relays.
1. Introduction
This contribution proposed the following changes:
1. Reusing the existing IAB-indication for IAB operation in roaming
Currently, the solution#6 defines a new mechanism for mobile base station relay to send a Registration Request message with an indication that the mobile base station relay intends to operate as a relay on behalf of the VPLMN. 
According to the IAB operation defined in the TS 23.501, the IAB-UE provides an IAB-indication to the IAB-donor-CU when the RRC connection is established and the IAB-donor-CU includes the IAB-indication to the AMF. The details for the IAB operation defined in TS 23.501 are captured in the following:
	[bookmark: _Toc20150177][bookmark: _Toc27846983][bookmark: _Toc36188114][bookmark: _Toc45184021][bookmark: _Toc47342863][bookmark: _Toc51769565][bookmark: _Toc98857321]TS 23.501
5.35.2	5G System enhancements to support IAB
In IAB operation, the IAB-UE interacts with the 5GC using procedures defined for UE. The IAB-node gNB-DU only interacts with the IAB-donor-CU and follows the CU/DU design defined in TS 38.401 [42].
For the IAB-UE operation, the existing UE authentication methods as defined in TS 33.501 [29] applies. Both USIM based methods and EAP based methods are allowed, and NAI based SUPIs can be used.
The following aspects are enhanced to support the IAB operation:
-	the Registration procedure as defined in clause 4.2.2.2 of TS 23.502 [3] is enhanced to indicate IAB-node's capability to the AMF;
-	The IAB-node provides an IAB-indication to the IAB-donor-CU when the RRC connection is established as defined in TS 38.331 [28]. When the IAB-indication is received, the IAB-donor-CU selects an AMF that supports IAB and includes the IAB-indication in the N2 INITIAL UE MESSAGE as defined in TS 38.413 [34] so that the AMF can perform IAB authorization.
-	the UE Subscription data as defined in clause 5.2.3 of TS 23.502 [3] is enhanced to include the authorization information for the IAB operation;
-	Authorization procedure during the UE Registration procedure is enhanced to perform verification of IAB subscription information;
-	UE Context setup/modification procedure is enhanced to provide IAB authorized indication to NG-RAN.



Therefore, it is proposed to reuse existing mechanism of IAB operation for roaming. 
2. Some clean-up/ editorial changes for Soluton#6
2. Text Proposal
It is proposed to capture the following changes into TR 23.700-05 V0.2.0.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc100980689]6.6	Solution #6: Enabling roaming of mobile base station relays
[bookmark: _Toc100980690]6.6.1	General
This solution addresses Key Issue#4 as defined in clause 5.4.
[bookmark: _Toc100980691]6.6.2	Functional description
The high-level points of the proposed solution are:
1.	The mobile base station relay may be pre-configured with one or more of the following:
a)	a prioritized list of PLMNs and/or geographic areas in which the mobile base station relay is allowed to operate as an IAB noderelay;
NOTE 1:	The geographic area format used for V2X policy in TS 24.588 [8] can be re-used. A geographic area is encoded as a list of coordinates, each corresponding to a summit of a polygon.
b)	a list of PDU session parameters, e.g. specific DNN and S-NSSAI, and OAM server FQDN, each set associated with a PLMN ID and/or geographic area, to be used to establish a PDU session toward a regional OAM server for IAB noderelay configuration;
2.	When the mobile base station relay moves out of coverage of the HPLMN:
-	if the mobile base station relay is pre-configured with a prioritized list of PLMNs and/or geographic areas in which the mobile base station relay is allowed to operate as an IAB noderelay as described in step 1a), the relay IAB-UE attempts to select the PLMNs in the list, in priority order;
-	otherwise, the mobile base station relay performs PLMN selection as specified in TS 23.122 [12];
3.	Upon selecting a VPLMN as described in step 2, the mobile base station relay initiates a registration procedure and indicates in the RRC connection Registration Request message that it intends to operate an IAB node.:
a)	as a relay on behalf of the VPLMN (i.e. operating the radio resource of the VPLMN and connecting to a CU of the VPLMN); 
4.	The AMF in the VPLMN either:
a)	accepts the Registration Request of the mobile base station relay; or
b)	rejects the Registration Request of the mobile base station relay with a 5GMM cause value indicating that the mobile base station relay is not allowed to operate as a n IAB node relay in the VPLMN;
5.	If the Registration Request of the mobile base station relay is accepted and:
a)	the mobile base station relay intends to operate as a relay on behalf of the VPLMN, the mobile base station relay either:
i)	performs an IAB node integration procedure with the VPLMN as specified in TS 38.401 [6] clause 8.12.1. If the mobile base station relay is pre-configured with the PDU session parameters for the OAM PDU session for the VPLMN or the geographic area as described in step 1b), the UE uses these parameters to establish the OAM PDU session during the procedure; or
NOTE 2:	When performing i), the PDU sessions of any UE camped on the mobile base station relay will be interrupted.
ii)	performs an IAB inter-donor full migration procedure, where the source donor CU is in the HPLMN and the target donor CU is in the VPLMN.
NOTE 3:	The IAB inter-donor full migration procedure is to be specified by RAN.
NOTE 4:	When performing ii), the PDU sessions if any UE camped on the mobile base station relay will be transferred from the HPLM to the VPLMN. This assumes that inter-PLMN handover between the HPLMN and the VPLMN is supported.
[bookmark: _Toc100980692]6.6.3	Signalling flows
[bookmark: _Toc100980693]6.6.3.1	Signalling flow for roaming of mobile base station relay as an IAB node operating on behalf of VPLMN using IAB node integration procedure




Figure 6.6.3.1-1: Signalling flow for roaming of mobile base station relay operating as an IAB node on behalf of VPLMN using IAB node integration procedure
0.	The mobile base station relay may be pre-configured with:
-	a prioritized list of PLMNs and/or geographic areas in which the mobile base station relay is allowed to operate as an relayIAB-node;
-	a list of PDU session parameters and OAM server FQDN, each set associated with a PLMN ID and/or geographic area, to be used to establish a PDU session toward a regional OAM server for relay IAB configuration.
1.	The mobile base station relay moves out of coverage of its HPLMN and selects a VPLMN as follows:
-	if the mobile base station relay is pre-configured with a prioritized list of PLMNs and/or geographic areas in which the mobile base station relay is allowed to operate as an IAB-noderelay, the IAB-UErelay attempts to select the PLMNs in the list, in priority order;
-	otherwise, the IAB-UEmobile base station relay performs PLMN selection as specified in TS 23.122 [12].
2.	The mobile base station relay (i.e. IAB-UE) provides an IAB-indication to the IAB-donor-CU when the RRC connection is established as defined in clause 5.35.2 of the TS 23.501[2]. The mobile base station relay sends a Registration Request message with an indication that the mobile base station relay intends to operate as a relay on behalf of the VPLMN.
3.  When the IAB-indication is received, the IAB-donor-CU includes the IAB-indication in the message as defined in clause 5.35.2 of the TS 23.501[2].
43.	Optionally, Tthe VPLMN AMF may checks whether the mobile base station relay is authorized by performing verification of IAB subscription information with UDM to operate as a relay on behalf of the VPLMN. The UDM provides the IAB-Operation allowed indication to AMF as part of the Access and Mobility Subscription data as defined in clause 4.2.2.2.2 of the TS 23.502[5].
54.	If the AMF determines that the mobile base station relay is authorized to operate as a relay on behalf of the VPLMN, the AMF sends IAB authorized indication to NG-RAN and a Registration Accept message to the mobile base station relay.
65.	If the mobile base station relay is pre-configured with the PDU session parameters for the OAM PDU session for the VPLMN or the geographic area (see step 0), the UE uses these parameters to establish the OAM PDU session during the procedure. The mobile base station relay perform an IAB node integration procedure with the VPLMN as specified in clause 8.12.1 of TS 38.401 [6]. If the mobile base station relay is pre-configured with the PDU session parameters for the OAM PDU session for the VPLMN or the geographic area (see step 0), the UE uses these parameters to establish the OAM PDU session during the procedure.
[bookmark: _Toc100980694]6.6.3.2	Signalling flow for roaming of mobile base station relay operating as an IAB node on behalf of VPLMN using IAB inter-donor full migration procedure




Figure 6.6.3.2-1: Signalling flow for roaming of mobile base station relay operating as an IAB nodeon behalf of VPLMN using IAB inter-donor full migration procedure
0.	The mobile base station relay may be pre-configured with:
[bookmark: _GoBack]-	a prioritized list of PLMNs and/or geographic areas in which the mobile base station relay is allowed to operate as an relayIAB-node;
-	a list of PDU session parameters and OAM server FQDN, each set associated with a PLMN ID and/or geographic area, to be used to establish a PDU session toward a regional OAM server for IABrelay configuration.
1.	The mobile base station relay moves out of coverage of its HPLMN and selects a VPLMN as follows:
-	if the mobile base station relay is pre-configured with a prioritized list of PLMNs and/or geographic areas in which the mobile base station relay is allowed to operate as an IAB-noderelay, the IAB-UErelay attempts to select the PLMNs in the list, in priority order;
-	otherwise, the mobile base station relay performs PLMN selection as specified in TS 23.122 [12].
2.	The mobile base station relay (i.e. IAB-UE) provides an IAB-indication to the IAB-donor-CU when the RRC connection is established as defined in clause 5.35.2 of the TS 23.501[2]. The mobile base station relay sends a Registration Request message with an indication that the mobile base station relay intends to operate as a relay on behalf of the VPLMN.
3.  When the IAB-indication is received, the IAB-donor-CU includes the IAB-indication in the message as defined in clause 5.35.2 of the TS 23.501[2].
43.	Optionally, Tthe VPLMN AMF may checks whether the mobile base station relay is authorized by performing verification of IAB subscription information with UDMto operate as a relay on behalf of the VPLMN. The UDM provides the IAB-Operation allowed indication to AMF as part of the Access and Mobility Subscription data as defined in clause 4.2.2.2.2 of the TS 23.502[5].
54.	If the AMF determines that the mobile base station relay is authorized to operate as a relay on behalf of the VPLMN, the AMF sends IAB authorized indication to NG-RAN and a Registration Accept message to the mobile base station relay.
65.	The mobile base station relay performs an IAB inter-donor full migration procedure, where the source donor CU is in the HPLMN and the target donor CU is in the VPLMN.
[bookmark: _Toc100980695]6.6.4	Impacts on services, entities and interfaces
The following impacts have been identified:
-	UE:
-	No impact.
-	Mobile base station relay:
-	Support pre-configuration with a prioritized list of PLMNs and/or geographic areas in which the mobile base station relay is allowed to operate as an IAB noderelay.
Editor's note:	It needs to be evaluated if existing UE PLMN selection operation defined in TS 23.122 [12] is sufficient.
-	Support pre-configuration with a list of PDU session parameters and OAM server FQDN, each set associated with a PLMN ID and/or geographic area, to be used to establish a PDU session toward a regional OAM server for IAB noderelay configuration.
-	Support for PLMN selection based on the prioritized list of PLMNs and/or geographic areas in which the mobile base station relay is allowed to operate as an IAB noderelay.
-	Support indicating in the Registration Request the intent to operate as a relay on behalf of the VPLMN.
-	Support IAB inter-donor full migration procedure.
Editor's note:	The support of IAB inter-donor full migration needs to be coordinated with RAN WGs.
-	AMF:
-	Support for determining whether a mobile base station relay attempting to register is allowed to operate as a relay and accepting/rejecting the Registration Request accordingly.


* * * * End of changes * * * *
3GPP
SA WG2 TD

image2.emf
 

UDM  

VPLMN AMF   Mobile b a se  station relay  

0 .  Pre - confi guration with  parameters  listed in 1 - a ) a nd 1 - b) in c lause 6. X. 2  

2 .  R egistration Request (intent to operate as  relay on behalf of VPLMN )  

3. Ch ec k auth orization  

1 .  VPLM N is   select ed   as  described   in  2 ) in clause 6.X.2  

4 .  Registration Accept  

5 .  IAB node integration procedure in  VPLM N  


oleObject1.bin


5. IAB node integration procedure in VPLMN







4. Registration Accept







2. Registration Request (intent to operate as relay on behalf of VPLMN)







1. VPLMN is selected as described in 2) in clause 6.X.2







3. Check authorization







0. Pre-configuration with parameters listed in 1-a) and 1-b) in clause 6.X.2







Mobile base station relay







VPLMN AMF







UDM












image3.emf
 

UDM   NG - RAN  

Mobile base  station relay  

0 .  Pre - configuration with parameters  liste d in 1 - a) and 1 - b) in clause 6.6 .2  

2.  Registration Request   

4 . Check  IAB  authorization  

1. VPLMN is selected as  described in  2) in clause 6.6 .2  

5 . Registration Accept  

6 . IAB node integration procedure in  VPLMN  

VPLMN AM F  

3. N2 message ( IAB - Indication )  


oleObject2.bin


4. Check IAB authorization







UDM







2. Registration Request 







5. Registration Accept







Mobile base station relay







3. N2 message (IAB-Indication)







VPLMN AMF







NG-RAN







6. IAB node integration procedure in VPLMN







1. VPLMN is selected as described in 2) in clause 6.6.2







0. Pre-configuration with parameters listed in 1-a) and 1-b) in clause 6.6.2












image4.emf
 

UDM  

VPLMN AMF   Mobile b a se  station relay  

0 .  Pre - confi guration with  parameters  listed in 1 - a ) a nd 1 - b) in c lause 6. X. 2  

2 .  R egistration Request (intent to operate as  relay on behalf of VPLMN )  

3. Ch ec k auth or ization  

1 .  VPLM N is   select ed   as  described   in  2 ) in clause 6.X.2  

4 .  Registration Accept  

5 .  IAB  inter - donor  full  migration   procedure  from HPLMN to   VPLM N  


oleObject3.bin


5. IAB inter-donor full migration procedure from HPLMN to VPLMN







4. Registration Accept







2. Registration Request (intent to operate as relay on behalf of VPLMN)







1. VPLMN is selected as described in 2) in clause 6.X.2







3. Check authorization







0. Pre-configuration with parameters listed in 1-a) and 1-b) in clause 6.X.2







Mobile base station relay







VPLMN AMF







UDM












image5.emf
 

UDM   NG - RAN  

Mobile base  station relay  

0 .  Pre - configuration with parameters  liste d in 1 - a) and 1 - b) in clause 6.6 .2  

2.  Registration Request   

4 . Check  IAB  authorization  

1.  VPLMN is selected  as described in  2) in clause 6.6 .2  

5 . Registration Accept  

6 .  IAB inter - donor full migration  procedure from HPLMN to VPLMN  

VPLMN AM F  

3. N2 message ( IAB - Indication )  


oleObject4.bin


4. Check IAB authorization







UDM







2. Registration Request 







5. Registration Accept







Mobile base station relay







3. N2 message (IAB-Indication)







VPLMN AMF







NG-RAN







6. IAB inter-donor full migration procedure from HPLMN to VPLMN







1. VPLMN is selected as described in 2) in clause 6.6.2







0. Pre-configuration with parameters listed in 1-a) and 1-b) in clause 6.6.2












