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1 Introduction
In this contribution, we will continue to discuss the service interruption reduction for Rel-17. 
2 Discussion 
2.1 Delivery of RRCReconfiguration

In last meeting, the following WA was achieved:

	WA: Solution 1 for delivery of RRCReconfiguration over the source path in intra-donor migration is agreed. This WA can be revisited if RAN2 raises objections/remarks. 


· Issue 1: withhold indication over F1

Before performing the migration, the RRCReconfiguration message to the IAB node can be sent to its parent node. To withhold the RRC message, the IAB donor CU can add a withhold indication to inform the IAB-DU to delay the transmission of RRCReconfiguration message. 

Proposal 1-1: The UE CONTEXT MODIFICATION REQUEST message is enhanced to include an withhold indication in order to ask IAB-DU to delay the transmission of RRCReconfiguration message. 

· Issue 2: trigger condition for the release of RRCReconfiguration
In RAN3#113e, the following agreement were achieved, 

	The RRCReconfiguration transfer in Solution 1 and RRCReconfiguration execution in Solution 2 can take place as soon as the routing table at migrating IAB node has been updated to have one or more entries for the target path, and there is RACH success of IAB-MT of migrating IAB-node.


It indicates that the release condition is routing entry for target path + Success RACH. In our understanding, when performing the migration, a default configuration for F1-C is provided to the parent node in RRCReconfiguration, which means that the target path for F1-C traffic has been prepared. In this sense, after the success RACH, the RRCReconfiguration can be released. 
Proposal 1-2: the release condition can be simplified to the success RACH since the default configuration F1-C can be considered as one routing entry for the target path. 
· Issue 3: Behavior when receiving another RRCReconfiguration
This issue happens when a new RRCReconfiguration message is arrived at the parent node before releasing the buffered one. In order to avoid the PDCP SN gap, the parent node can send two RRC messages in-sequence. In particular, the parent node sends the buffered one first; after some while, it sends another one. When to send the second one is up to the implementation of the parent node as long as it can ensure the RRCReconfigurationComplete message for the first one has been reached to the donor node. 

Proposal 1-3: in case a second RRCReconfiguration arrives before releasing the buffered one, the parent node can send two RRC messages in sequence, and when to send the second one is up to implementation.  

2.2 Service interruption reduction for boundary node
As discussed in our contribution [R3-220559], the baseline procedure for inter-donor partial migration can be given as the following figure. According to this procedure, some aspects will have impact on the F1-U traffic transmission:
· IPSec tunnel establishment: the F1-U transmission should be performed after the IPSec tunnel establishment. Step3 can be considered the completion of IPSec tunnel establishment
· F1-C and F1-U redirection: the F1-C and F1-U should be redirected to the target path, i.e., the IP address should be switched to the ones assigned by the Target IAB donor CU. Meanwhile, when performing the inter-donor configuration, the source IAB donor CU should provide the new IP address for F1-C and F1-U traffic to the target IAB donor CU. Thus, step 14 should be performed first and then the inter-donor configuration procedure is performed. 

· Target path configuration: the inter-donor configuration should be performed to get the target path configuration, i.e., step 15~17
· Configuration of bearer mapping, routing and header rewriting: after getting the target path configuration, the source IAB-donor CU has to perform the configurations of bearer mapping, routing and header rewriting towards the migrating IAB node, i.e., step 18

After completing step 18, the data transmission via the target path can be started, which means that the service is interrupted between step 8 and step 18. Among those steps, step 12 can be implemented earlier, which will not introduce the delay. Step 13~Step 18 have to be implemented in sequence, which may result in large service interruption. Actually, after step 13, the target path is ready for the data transmission since the IPSec tunnel has been established. However, in order to treat different traffic differently as in the source path, the data transmission via the target path has to wait for the completion of step 14~18. To reduce the interruption, the enhancement can consider to allow the data transmission after step 13, which means that at this moment, some configuration for the target path can be provided to the migrating IAB node. In Rel-16, in order to speed up F1 connection establishment, a default configuration is provided to the IAB node for F1-C traffic transmission. In our understanding, the similar method can be applied for this case. In particular, the RRCReconfiguration message in step 6 can include two default configurations (e.g., default BAP routing ID, default BH RLC CH) for F1-C and F1-U traffic, respectively. Then, after step 13, the migrating IAB node can use such default configuration for the data transmission. Companies may have concern that the QoS may not be guaranteed. However, this can be solved by setting such default BH RLC CH with the highest priority. Moreover, this status is a temporary status, which cannot be last for a long period so that the QoS would not be a problem. 

Proposal 2-1: to reduce the service interruption of inter-donor migration, the RRCReconfiguration message can include default UP mapping information, i.e., default BAP routing ID, default BH RLC CH, for all UL F1-U traffic. 
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3 Conclusions
In this contribution, we discuss the service interruption reduction for intra/inter-donor IAB node migration, and propose:
Proposal 1-1: The UE CONTEXT MODIFICATION REQUEST message is enhanced to include an withhold indication in order to ask IAB-DU to delay the transmission of RRCReconfiguration message. 

Proposal 1-2: the release condition can be simplified to the success RACH since the default configuration F1-C can be considered as one routing entry for the target path. 
Proposal 1-3: in case a second RRCReconfiguration arrives before releasing the buffered one, the parent node can send two RRC messages in sequence, and when to send the second one is up to implementation.  

Proposal 2-1: to reduce the service interruption of inter-donor migration, the RRCReconfiguration message can include default UP mapping information, i.e., default BAP routing ID, default BH RLC CH, for all UL F1-U traffic. 
Reference 
[1] 
TP to TS38.473
8.3.4
UE Context Modification (gNB-CU initiated)
8.3.4.1
General
The purpose of the UE Context Modification procedure is to modify the established UE Context, e.g., establishing, modifying and releasing radio resources or sidelink resources. This procedure is also used to command the gNB-DU to stop data transmission for the UE for mobility (see TS 38.401 [4]). The procedure uses UE-associated signalling.

8.3.4.2
Successful Operation

[image: image2.wmf] 
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Figure 8.3.4.2-1: UE Context Modification procedure. Successful operation

The UE CONTEXT MODIFICATION REQUEST message is initiated by the gNB-CU.

----------<unrelated part is omitted>------------
If the SCG Indicator IE is contained in the UE CONTEXT MODIFICATION REQUEST message and it is set to “released”, the gNB-DU shall, if supported, deduce that an SCG is removed.

If the Estimated Arrival Probability IE is contained in the Conditional Inter-DU Mobility Information IE included in the UE CONTEXT MODIFICATION REQUEST message, then the gNB-DU may use the information to allocate necessary resources for the UE.

If the RRC Message Delay Indication IE is included in UE CONTEXT MODIFICATION REQUEST message together with the RRC-Container IE, and it is set to ‘true’, the gNB-DU shall transmit the RRC message in the RRC-Container IE when the collocated IAB-MT successfully completes the RACH procedure towards the target cell. 
--------------------------Next change ------------------------------------------------

9.2.2.7
UE CONTEXT MODIFICATION REQUEST

This message is sent by the gNB-CU to provide UE Context information changes to the gNB-DU.
Direction: gNB-CU ( gNB-DU

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	SpCell ID
	O
	
	NR CGI

9.3.1.12
	Special Cell as defined in TS 38.321 [16]. For handover case, this IE is considered as target cell.
	YES
	ignore

	<unrelated part is omitted>

	F1-C Transfer Path
	O
	
	9.3.1.207
	
	YES
	reject

	SCG Indicator
	O
	
	ENUMERATED(released,...)
	This IE is used at the MN in NR-DC and NE-DC and it indicates the release of an SCG
	YES
	ignore

	RRC Message Delay Indication
	O
	
	ENUMERATED(true, …)
	
	YES
	ignore


_1702997389.txt
!@@@Chart-generator later than 5.0����ÿ��#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:Migrating\nIAB-node[z3];
gsp:Source Path[z3]{
sp:Source Parent\nIAB-node[z3];
si:Intermediate hop\nIAB-node on\nthe source path[z3];
sd:Source IAB-\ndonor-DU[z3];
};
sid:Source IAB-\ndonor-CU[z3];

gtp:Target Path[z3]{
tp:Target Parent\nIAB-node[z3];
ti:Intermediate hop\nIAB-node on\nthe target path[z3];
td:Target IAB-\ndonor-DU[z3];
};
idc:Target IAB-\ndonor-CU[z3];
ngc:NGC[z3];


u<-mi<-sp<-si<-sd<-sid<-ngc: Downlink user data[z1];
u->mi->sp->si->sd->sid->ngc: Uplink user data[z1];
mark P1start;
sid->idc:1. HANDOVER REQUEST[z2];
idc->tp: 2. UE CONTEXT SETUP REQUEST[z2];
idc<-tp: 3. UE CONTEXT SETUP RESPONSE[z2];
idc->sid:4. HANDOVER REQUEST ACKNOWLEDGE\n(RRCReconfiguration)[z2];
sid->sp:5. UE CONTEXT MODIFICATION REQUEST\n(RRCReconfiguration)[z2];
sp->mi:6. RRCReconfiguration[z2];
sp->sid:7. UE CONTEXT MODIFICATION RESPONSE[z2];
mi<->tp:8. Random Access Procedure[z2];
mi->tp:9. RRCReconfigurationComplete[z2];
tp->idc:10. UL RRC MESSAGE TRANSFER \n(RRCReconfigurationComplete)[z2];
idc<->ngc:11. Path Switch Procedure[z2,line.type=dashed];
mark P1end;
td--idc:12. Configuration for mapping\nfrom the IP layer to the \nbackhaul for the transmission \nof IKE/SCTP related packets[text.font.face="Arial",text.size.normal=12];
mi--td:13. SCTP Association establishment via new IP address[text.font.face="Arial",text.size.normal=12];
mi--td:14. Redirect F1-C and F1-U of the migrating IAB-node-DU to target path[text.font.face="Arial",text.size.normal=12];
sid->idc:15: INTER-DONOR TRANSPORT CONFIGURATION[z2];
mi--idc:16. Configuration of BH RLC channel, BAP route and mapping rules along target path \nbetween migrating IAB-node and target IAB-donor-DU via target parent IAB-node[text.font.face="Arial",text.size.normal=12];
idc->sid:17. INTER-DONOR TRANSPORT CONFIGURATION ACKNOWLEDGE[z2];
mi--td:18. Configuration of bearer mapping, routing and header rewriting[text.font.face="Arial",text.size.normal=12];
idc->sid:19. UE CONTEXT RELEASE[z2];
sp--sid:20. Release of BAP route along source path between migrating \nIAB-node and source IAB-donor-DU via source parent IAB-node[text.font.face="Arial",text.size.normal=12];
ngc->sid:[z1];
mark P2end;
join sid->td:[z1];
join u<-mi<-tp<-ti<-td: Downlink user data[z1];
u->mi->tp->ti->td: Uplink user data[z1];
join td->sid:[z1];
join sid->ngc:[z1];

vertical brace  P1start->P1end:Phase 1:IAB-MT migration [z2];
vertical brace  P1end->P2end:Phase 2:F1 transport migration [z2];
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