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1  Introduction

In the last RAN3 meeting, following agreements [1] were achieved for the triggering conditions of Solution 1 and Solution 2,

· 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.

Meanwhile, according to the reply LS (R2-2109108) [2] from RAN2, both solutions have some spec impacts, and no clear preference is expressed for either solution. Therefore, in this contribution, we further evaluates the two solutions. In addition, discussions on unnecessary transmission during topology update will also be included in this contribution.
2  Discussion
2.1 Technical issues for Solution 1 and Solution 2
According to the reply LS from RAN2, we have the following,

	Solution 1:

· RAN2 observes that there are a few aspects of Solution 1 requiring further discussion in RAN2, which are provided at the end.

· RAN2 emphasizes that for solution 1, RRC messages (PDCP PDUs) should be received in order, and RAN2 would investigate if there are impacts on PDCP due to the RRC message withheld at the parent node or due to multiple withheld RRC messages.
Solution 2:

· RAN2 expects the following impact for Solution 2:

· Impact to RRC specification (38.331):

· Indication for conditional execution to be added to ASN.1 for RRCReconfiguration message

· Procedures for the child IAB-node to potentially discard the buffered RRCReconfiguration, to address the case of IAB-node migration failure.

L1/L2 indication (e.g. new BAP control PDU) sent by the migrated parent IAB-node DU to the descendant IAB-node MT to trigger the execution of RRCReconfiguration at the child IAB-node MT, and related configuration at the parent node.
Finally, RAN2 observes that trigger conditions for both Solution 1 (to forward withheld RRCReconfiguration) and Solution 2 (to send the L1/L2 indication) require further discussion. Interaction of CHO with both solutions may also need further discussion. The case of IAB-node migration failure needs to be discussed for solution 1, and the impacts for solution 2 are provided above.


It can be observed that the impact of Solution 2 is clear, but the issue of Solution 1 still requires more discussion.

Observation 1：In the RAN2 reply LS, it is clear on the impact of Solution 2, but the issue of Solution 1 still requires more discussion.
Following technical issues are observed for the two solutions.

· Solution 1 (RRCReconfiguration transfer)
Issue #1: How to handle the buffered RRCReconfiguration in each parent DU, if the migrating IAB node fails its handover？
To solve Issue #1, following possible options may be of concern.
1) Opt #1: The parent DU still sends the buffered RRCReconfiguration to the child IAB node, then the child IAB node will try TNL migration using such RRCReconfiguration. However, obviously, this TNL migration attempt is meaningless and only wastes BH transmission resources. Because the TNL migration will eventually fail because the target path is not ready.

2) Opt #2: The parent DU sends some dummy message instead of the buffered RRCReconfiguration to the child IAB node. The child IAB node will perform RRCReestablishment since the integrity check of such dummy message will fail, and the integrity check fail of SRB will result in RRCReestablishment.

3) Opt #3: The parent DU discards the buffered RRCReconfiguration. However, this will cause PDCP SN gap, and subsequent RRC messages cannot be delivered in time due to the PDCP reordering mechanism.

Given the above analysis, none of the above three options seems suitable for the issue of how to handle the buffered RRCReconfiguration if the migrating IAB node fails HO. 

Observation 2：For Solution 1, in case migrating IAB-MT’s HO fails：
· If migrating IAB-node still sends the buffered RRCReconfiguration message, it will make the child IAB node to trigger TNL migration incorrectly. 

· Else if the migrating IAB-node discards the buffered RRC reconfiguration message, it will cause the PDCP SN gap in PDCP layer and the delivery of subsequent RRC messages may not be possible.

· Else if the migrating IAB-node sends some dummy message to the child IAB node, it will cause the child IAB node to perform RRCReestablishment.
Proposal 1: RAN3 should discuss how to handle the buffered RRC reconfiguration message in migrating IAB-MT’s HO failure case, before considering Solution 1.
Issue #2: RRC configuration mismatch
In case donor-CU sends a new RRCReconfiguration message to the child IAB node after the buffered RRCReconfiguration, the new RRCReconfiguration message will be delivered to the child IAB node’s RRC layer once the PDCP reorder timer expires. There will be RRC configuration mismatch due to the missing of the buffered RRCReconfiguration message, which is still withheld at the parent node.
Observation 3：In case donor-CU sends a new RRCReconfiguration message to the child IAB node after the buffered RRCReconfiguration message, the new RRCReconfiguration message will be delivered to the child IAB-MT’s RRC layer once its PDCP reorder timer expires, while the previous RRCReconfiguration message is still buffered at parent node. There will be RRC configuration mismatch between child IAB-MT and CU due to the missing of the buffered RRCReconfiguration message.
Based on the above evaluations, Solution 1 still has some tricky issues to be addressed, while Solution 2 only requires very limited standardization efforts, e.g., introducing the L2 indication from the parent node to the child node, which can be carried through a new BAP control PDU, details are dependent on RAN2. Therefore, it is proposed, 
Proposal 2: RAN3 to adopt Solution 2 for the concurrent TNL migration for the intra-donor topology update scenario.
	· 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.


As for the triggering condition of the two solutions, the latest RAN3 agreement is mainly for the migrating IAB-node, not for the descendant nodes, since there would be no RACH for the descendant nodes during the migration procedure. Therefore, the triggering condition for the descendant nodes should be that the routing table has been updated to have one or more entries for the target path. 
Proposal 3: At the descendant nodes, the RRCReconfiguration transfer in Solution 1 and RRCReconfiguration execution in Solution 2 can take place as soon as the routing table has been updated to have one or more entries for the target path (i.e., no RACH).
2.2 Unnecessary transmission during topology update
According to the last RAN3 meeting, following agreements [1] were achieved for the unnecessary DL transmissions,

· In Rel-17, the following aspects aiming at avoiding unnecessary DL transmissions will not be specified:

· the avoidance of unnecessary DL data transmission over the source path between IAB donor CU and migrating IAB node

· the transmission of in-flight DL packets buffered at migrating IAB node and its descendant node(s), after the migration

As for UL transmission, with local re-routing extended to support the inter-Donor-DU re-routing in R17, the UL in-flight packets will be forwarded to the original destination (e.g., the source IAB-donor-CU for the inter-donor migration scenario) and can be deciphered correctly. So there is no “unnecessary transmission” for UL.

Proposal 4: RAN3 not to pursue further enhancement for the UL unnecessary transmission, other than local rerouting.
3  Conclusion

This paper mainly evaluates the two candidate solutions for the concurrent TNL migration, and the following observations and proposals are provided,
Observation 1：In the RAN2 reply LS, it is clear on the impact of Solution 2, but the issue of Solution 1 still requires more discussion.
Observation 2：For Solution 1, in case migrating IAB-MT’s HO fails：
· If migrating IAB-node still sends the buffered RRCReconfiguration message, it will make the child IAB node to trigger TNL migration incorrectly. 

· Else if the migrating IAB-node discards the buffered RRC reconfiguration message, it will cause the PDCP SN gap in PDCP layer and the delivery of subsequent RRC messages may not be possible.

· Else if the migrating IAB-node sends some dummy message to the child IAB node, it will cause the child IAB node to perform RRCReestablishment.
Observation 3：In case donor-CU sends a new RRCReconfiguration message to the child IAB node after the buffered RRCReconfiguration message, the new RRCReconfiguration message will be delivered to the child IAB-MT’s RRC layer once its PDCP reorder timer expires, while the previous RRCReconfiguration message is still buffered at parent node. There will be RRC configuration mismatch between child IAB-MT and CU due to the missing of the buffered RRCReconfiguration message.
Proposal 1: RAN3 should discuss how to handle the buffered RRC reconfiguration message in migrating IAB-MT’s HO failure case, before considering Solution 1.
Proposal 2: RAN3 to adopt Solution 2 for the concurrent TNL migration for the intra-donor topology update scenario.
Proposal 3: At the descendant nodes, the RRCReconfiguration transfer in Solution 1 and RRCReconfiguration execution in Solution 2 can take place as soon as the routing table has been updated to have one or more entries for the target path (i.e., no RACH).
Proposal 4: RAN3 not to pursue further enhancement for the UL unnecessary transmission, other than local rerouting.
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