3GPP TSG-RAN WG3 Meeting #112-e	R3- 212390
Online, 17–28 May 2021

[bookmark: Source]Agenda Item:	13.2.2
Source:	AT&T
Title:	Options to transfer RRCReconfiguration for descendent IAB node over source path
[bookmark: DocumentFor]Document for:	Discussion/Decision
Introduction
During the RAN3#111-e meeting, it was agreed to consider the following four solutions to support transfer of RRCReconfiguration for descendent IAB node over source path:
	Consider the following options to support transferring RRCReconfiguration for descendant IAB over source path 
-	Sol1: the RRCReconfiguration for the child IAB is buffered in the parent DU, and it is only sent to the child IAB when a prerequisite step is satisfied/performed.
-	Sol2: the RRCReconfiguration for the child IAB is buffered in the child IAB-MT, and it is only executed when a prerequisite step is satisfied/performed.
-	Sol3: the RRCReconfiguration for the child IAB is not buffered in the parent DU or child IAB-MT, and is executed by the child IAB-MT upon reception. 
-	Sol4: by CU proper implementation. CU control the time to send RRCreconfiguration for each descendent IAB-node, the parent node of each IAB-node does not need to buffer their RRCReconfiguration, and each IAB-node can apply the RRCReconfiguration just when receiving it.   


This contribution discusses various aspects of these solutions to help RAN3 decide. 
Solution options for transfer of RRCReconfiguration
At the RAN3#111-e meeting, companies proposed four solution possibilities for transfer of RRCReconfiguration for descendent IAB node over source path. In this section, we offer some analysis of each solution. 
Solution 1: the RRCReconfiguration for the child IAB is buffered in the parent DU, and it is only sent to the child IAB when a prerequisite step is satisfied/performed.
Some of the issues regarding solution 1 are discussed below:
· Requires F1AP indication – When the RRCReconfiguration is buffered at the parent DU, the parent DU needs an indication that the RRCReconfiguration is to be buffered. This is a simple enhancement that can be achieved by adding a new optional information element to the F1AP CU to DU RRC Information IE to indicate IAB parent migration, as described in [1].
· Failure of parent node migration – When the migration of parent IAB node fails, the buffered RRCReconfiguration needs to be released appropriately to the child node in order to ensure there is no gap in the PDCP SN of SRB1. A couple of options have been proposed in [2]:  Option i) releasing the buffered RRC reconfiguration message to the child IAB-MT, since anyway RRC configuration will be overwritten during BH RLF recovery; Option ii) sending a dummy RRC reconfiguration with same PDCP SN as the buffered RRC reconfiguration message. Either option would work. However, the second option may also serve as a solution for the next issue described below.
· Sending another RRCReconfiguration message to descendent IAB-MT – When the parent IAB node has a buffered RRCReconfiguration message waiting to be sent, if the Donor-CU needs to send another RRCReconfiguration message to the descendent IAB-MT, this could be an issue. In this case, the buffered RRCReconfiguration message may need to be released to the child IAB-MT in order to maintain the PDCP SN order and allow delivery of the subsequent RRCReconfiguration message. Again, as described in Option ii) above, a dummy RRC reconfiguration with same PDCP SN as the buffered RRC Reconfiguration could be sent to the child IAB-MT. But then, the Donor-CU may need to issue another RRC Reconfiguration with parent migration indication to replace the one that was released. Luckily, the probability of a donor-CU needing to send an RRCReconfiguration to a descendent IAB-MT while there is a buffered RRCReconfiguration at the parent IAB node during the very short period of time that the IAB-node migration is happening is extremely small. 
· RAN3 vs. RAN2 effort – The F1AP indication is a small RAN3 effort. Also, if RAN3 agrees that the dummy RRC reconfiguration with same PDCP SN is needed, RAN2 may need to get involved and the RAN2 effort may be quite small as well. 
Overall, it seems that Solution 1 has small RAN3 specification effort and the issues raised are solvable by small additional specification work. Furthermore, this solution is also applicable to intra- and inter-donor IAB node migration. So, there is good commonality across scenarios.
Observation 1: Solution 1 has small RAN3 specification effort and the issues raised are solvable by small additional specification work. The solution impact is mostly limited to the IAB-DU. 

Solution 2: the RRCReconfiguration for the child IAB is buffered in the child IAB-MT, and it is only executed when a prerequisite step is satisfied/performed.
Some issues regarding Solution 2 are as follows:
· Conditional RRCReconfiguration – Just as in CHO, in order for the RRCReconfiguration to be buffered at the child IAB-MT, it needs to be a conditional reconfiguration. This is quite similar to CHO, except that the condition will be different, so that difference needs to be indicated to the IAB-MT. This requires at least some RAN2 specification work.
· L2 indication – This solution requires an indication from the migrating IAB-node to the child IAB-MT that the IAB-node migration was successful. Correspondingly, that indication needs to be passed on to further descendant IAB-MTs. As indicated in [3], this indication may be in the form of a BAP control PDU. Again, this issue would require RAN2 specification work. 
· RAN3 vs. RAN2 effort – This solution requires purely RAN2 work effort. 
Overall, Solution 2 also works quite well. The nature of specification effort is quite different from Solution 1.
Observation 2: Solution 2 is also a feasible solution that requires RAN2 specification work. The solution impact is mostly limited to the IAB-MT.

Solution 3: the RRCReconfiguration for the child IAB is not buffered in the parent DU or child IAB-MT, and is executed by the child IAB-MT upon reception. 
Some issues regarding Solution 3 are as follows:
· Buffering of uplink messages – In Solution 3, since the child IAB-MT executes the RRCReconfiguration immediately without waiting to know whether the parent IAB node migration was successful, the RRCReconfigurationComplete message needs to be buffered at the parent IAB node. This may create some complications.
· Need for Indication – There needs to be some indication to the parent IAB node that the RRCReconfigurationComplete message needs to be buffered. In our view there is no clean way to provide such indication. The RRCReconfigurationComplete message needs to be enhanced to provide such indication to the parent IAB node. However, even the child IAB-MT also needs to be made aware of the parent migration so that it can it can provide that indication in the RRCReconfigurationComplete message. So even the RRCReconfiguration message originally delivered to the child IAB-MT may need to be enhanced with such an indication. Also, if the child IAB-MT needs to send additional uplink messages after sending the RRCReconfigurationComplete, all those may also need to be buffered at the parent IAB node. 
· Failure of IAB node migration – If the migration of parent IAB node fails, this creates even more problems in the case of Solution 3. Since the child IAB-MT has already immediately executed the original RRCReconfiguration prior to knowing whether parent IAB migration succeeded, the failure case would require reverting the executed RRCReconfiguration. This may require another RRCReconfiguration from the Donor-CU. 
· RAN3 vs. RAN2 effort – Solution 3 may require more RAN2 effort than RAN3. Since some issues for Solution 3 are quite complex, it is possible that both RAN2 and RAN3 effort is required. 
Overall, Solution 3 is more complex compared to Solutions 1 and 2 and may require more specification work, making it a less desirable solution.
Observation 3: Solution 3 is more complex compared to Solutions 1 and 2 and may require more specification work, making it a less desirable solution.

Solution 4: by CU proper implementation. CU control the time to send RRCreconfiguration for each descendent IAB-node, the parent node of each IAB-node does not need to buffer their RRCReconfiguration, and each IAB-node can apply the RRCReconfiguration just when receiving it.   
· Does it work? – It is questionable whether by simply controlling the time to send the RRCReconfiguration, the donor-CU can achieve the same reduction in interruption time as Solutions 1 or 2. For example, sending RRCReconfiguration messages to all descendent child nodes via source path without any enhancement will not work. Also, sending the RRCReconfiguration via the target path also cannot work because TNL migration needs to be completed for target path first. 
· Not predictable or consistent – Solution 4 is purely an implementation-specific solution that does not require any specification effort. However, in our opinion it is the least desirable solution because it does not provide any consistency or predictability of reduction in service interruption for intra-donor IAB node migration across different vendors. The whole point of having standards-compliant solutions for an operator is to have some level of consistency or expectation of feature operation across different vendor products. This solution is also the least desirable if we consider inter-operability. 
Overall, we have concerns about the effectiveness of Solution 4 without any specification enhancements. 
[bookmark: _Hlk71214317]Observation 4: The effectiveness of Solution 4 is questionable without any specification enhancements.
In conclusion, we propose that RAN3 should down select to Solutions 1 and/or 2, as they seem to be the most reasonable of the four solutions. It is possible that both solutions could be supported depending upon whether CHO-like behaviour is supported at the IAB node or not. Supporting both solutions may not be a significant burden because the efforts are orthogonal in RAN3 and RAN2 respectively.
Proposal 4: RAN3 should down select to Solutions 1 and/or 2, and further discuss whether both solutions can be supported depending upon whether CHO-like behaviour is supported by the IAB node. 

Conclusion
This contribution discussed options for transfer of RRCReconfiguration for descendent IAB node over source path. The following observations and proposal were provided for consideration: 
Observation 1: Solution 1 has small RAN3 specification effort and the issues raised are solvable by small additional specification work. The solution impact is mostly limited to the IAB-DU. 
Observation 2: Solution 2 is also a feasible solution that requires RAN2 specification work. The solution impact is mostly limited to the IAB-MT.
Observation 3: Solution 3 is more complex compared to Solutions 1 and 2 and may require more specification work, making it a less desirable solution.
Observation 4: The effectiveness of Solution 4 is questionable without any specification enhancements.
[bookmark: _GoBack]Proposal 4: RAN3 should down select to Solutions 1 and/or 2, and further discuss whether both solutions can be supported depending upon whether CHO-like behaviour is supported by the IAB node. 
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