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1  Introduction

In last RAN3 meeting [1], the inter-donor-DU re-routing is discussed, some options for the packet discarding problem due to the source IP filtering problem has been excluded, and the rest solutions are option 1 and option 4, based on the following agreements.

[image: image1]
Considering that the BAP routing issue for the inter-donor-DU re-routing will be discussed by RAN2. We will continue evaluate the solutions for the source IP filtering issue in this contribution.
Furthermore, RAN3 has discussed the unnecessary transmission for both UL and DL scenario during the IAB topology update procedure in previous meetings, but there is no clear conclusion on this issue, we will also discuss such issue in this contribution also. 
2  Discussion
2.1  Inter-donor-DU rerouting
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Figure 1. Scenarios for inter-donor-DU re-routing when topology update
The key point of the source IP filtering issue for the inter-donor re-routing is the re-routed packets may be discarded by the target donor-DU as well as some intermediate transport nodes in the wireline IP network. To address such issue, the first step is to avoid the packets being discarded by the target IAB-donor-DU. So the target IAB-donor-DU should be aware of the source IP address(es) to be used by the re-routed packets before receiving any re-routed packets. Otherwise, the target IAB-donor-DU will still perform the source IP filtering to the received re-routed packets during the process in IP layer, and these re-routed packets will be discarded. 
Only if the first step is guaranteed, it is meaningful to discuss how to ensure these packets being delivered to the original donor CU (The original donor CU is the IAB-donor-CU for the intra-CU scenario, or the source IAB-donor-CU for the inter-CU scenario). With option 1, target IAB-donor-DU can add the old IP address of the IAB node in the allowed source IP address list, and then forwarded to the original IAB-donor-CU. For example, in the intra-donor topology adaptation scenario, the IAB-donor-CU may provide the IAB-node’s old IP address to the target IAB-donor-DU, to update the allowed source IP address list in the target IAB-donor-DU. And for the inter-donor topology adaptation case, the source IAB-donor-CU can send the old IP address(es) of IAB-node to the target IAB-donor-CU, and then the target IAB-donor-DU could obtain these old IP address(es) from the target IAB-donor-CU, then it may also update its source IP filtering configuration to enable the re-routed packets pass the IP address checking. 
Some companies had pointed out that the source IP filtering mechanism may also be deployed at some transport network nodes among the wireline IP network between the IAB-donor-DU and the IAB-donor-CU, so the source IP filtering mechanism on these transport network nodes also need to be updated to add the IAB-node’s old IP address in the allowed source IP address list. Such configuration update via e.g. OAM for the transport network nodes are possible, but are out of 3GPP scope. So it should be up to operator’s implementation.
Observation 1: In any option, it is important to avoid the re-routed packets being discarded at the target donor DU first, and then it is meaningful to discuss how to ensure these packets being delivered to the original donor CU. 
Proposal 1: For inter-donor-DU re-routing, a list of source IP address(es) to be used by the re-routed packets will be informed to the target donor DU, to avoid the re-routed data being discarded by the target donor DU (i.e. Opt1 is always needed). 
Proposal 2: For transport network nodes, how to update the source IP filter relies on operator’s implementation, but out of 3GPP scope.
In last meeting, the moderator (Nokia) of the CB discussion for the inter-donor routing has pointed out that “source IP filtering was originally introduced for IP transport network. It is more popular in the transport network nodes than in the 3GPP RAN node. So there is no guarantee that the source IP filtering can be disabled in the transport network nodes, especially when the transport network is provided by another operator that is different to the IAB operator. Please consider this in the further evaluation of the solutions” [1]. If the case that transport network nodes are not always able to update the source IP filtering is valid, option 4 can be considered by RAN3. 
The current Option 4 relies on establishing some tunnels between the source donor-DU and the target donor-DU. But there is no such tunnel defined between two donor DUs because there is no standardized interface between two donor DUs. So if option 4 is considered, RAN3 needs to design a new interface between the source donor DU and the target donor DU for both intra-donor and inter-donor cases. 
Moreover, the IP routing path between the source donor DU and target donor DU also depends on the configuration of the transport network nodes, there may be no available IP routing path to carry such tunnel. 
Observation 2: The IP routing path between the source donor DU and target donor DU also depends on the configuration of the transport network nodes, there may be no available IP routing path to carry the tunnel between the source donor DU and the target donor DU.
Observation 3: There is no standardized interface between two donor DUs, RAN3 should work on designing a new interface between donor DUs for both intra-donor and inter-donor case if option 4 is considered.
If we investigate why the option 4 can avoid the packets being discarded by the transport network node, it seems that the key point is adding new outer IP header which contains a new source IP address, and the new source IP address is included in the allowed source IP address list in the transport network nodes. Apparently, such new outer IP address to be added for the re-routed packets should be configured to the target donor DU. Consequently, it is worth for RAN3 to discuss how to configure the outer IP address for the target donor DU and when to add the outer IP header.

Proposal 3: RAN3 to discuss how to configure the outer IP address to be added for the target donor DU, and when to add the outer IP header, if a tunnel between source Donor and target Donor-DU is considered as needed.
Furthermore, instead of using the indirect transport path (target donor DU ←→Source donor DU←→original donor CU) for the re-routed packets, an variant of option 4 can be that the re-routed packets being directly forwarded between the target donor DU and the original donor CU with a new outer IP header added by the target donor DU. In the variant solution of option 4, the source IP address of the new added outer IP header is the target donor-DU’s IP address, and the target IP address of the new added outer IP address is the original donor CU’s IP address.
Proposal 4: If the issue in Proposal 3 can be addressed, for inter-donor-DU re-routing, in case some transport network nodes between target donor DU and source donor CU cannot be reconfigured for the source IP filter function:
1) The re-routed packets will be added with a new outer source IP address, which is the target donor-DU’s IP address. 

2) The re-routed packets will be added with a new outer target IP address, which is the original donor CU’s IP address.
2.2 Unnecessary transmission for in-flight packets during topology update
Previously, the unnecessary transmission for UL and DL in-flight packets during the IAB migration procedure are discussed for several RAN3 meetings, but the views on such issue are diversified and there is no conclusion for any real progress. 
For UL transmission, with local re-routing which will be 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 CU for the inter-donor migration scenario) and can be deciphered correctly. So there is no “unnecessary transmission” for UL.

Proposal 5: RAN3 not to pursue further enhancement for the UL unnecessary transmission, other than local rerouting.

For DL transmission, the in-flight packets have not been forwarded to the migrating IAB node will be discarded by the ancestor nodes when the context related to the migrating IAB node is released, after the handover of the migrating IAB node. So even with no enhancement, there is no big issue but just limited transmission resource wastage. Some proposed solutions (e.g. option 1, 2, 3, as summarized in section 3.3 of [2]) seem to be over-designed for such issues and should involve many specification efforts (e.g. introducing explicit indication to ancestor nodes for early discarding with option 1, introducing indication for prioritization for each in-flight packets with option 2, introducing finial packet indication and some new introduced SN for solution 3), especially considering that the number of ancestor links of an migrating IAB node will be very limited and the frequency for IAB migration will be rather low for fixed IAB node deployment. Since the number of remaining meetings for R17 IAB is limited, and considering the high cost of standardization efforts but very limited benefits of solving such issue, we propose that
Proposal 6: RAN3 not to pursue further enhancement for the DL unnecessary transmission. 
3  Conclusion

This paper mainly discusses the solutions for the source IP filtering problem of inter-donor re-routing, and the unnecessary transmission for in-flight packets during the IAB topology update, we have the following observations:
Observation 1: In any option, it is important to avoid the re-routed packets being discarded at the target donor DU first, and then it is meaningful to discuss how to ensure these packets being delivered to the original donor CU. 
Observation 2: The IP routing path between the source donor DU and target donor DU also depends on the configuration of the transport network nodes, there may be no available IP routing path to carry the tunnel between the source donor DU and the target donor DU.
Observation 3: There is no standardized interface between two donor DUs, RAN3 should work on designing a new interface between donor DUs for both intra-donor and inter-donor case if option 4 is considered.
And the following proposals are provided:
Proposal 1: For inter-donor-DU re-routing, a list of source IP address(es) to be used by the re-routed packets will be informed to the target donor DU, to avoid the re-routed data being discarded by the target donor DU (i.e. Opt1 is always needed). 
Proposal 2: For transport network nodes, how to update the source IP filter relies on operator’s implementation, but out of 3GPP scope.
Proposal 3: RAN3 to discuss how to configure the outer IP address to be added for the target donor DU, and when to add the outer IP header, if a tunnel between source Donor and target Donor-DU is considered as needed.

Proposal 4: If the issue in Proposal 3 can be addressed, for inter-donor-DU re-routing, in case some transport network nodes between target donor DU and source donor CU cannot be reconfigured for the source IP filter function:

1) The re-routed packets will be added with a new outer source IP address, which is the target donor-DU’s IP address. 

2) The re-routed packets will be added with a new outer target IP address, which is the original donor CU’s IP address.

Proposal 5: RAN3 not to pursue further enhancement for the UL unnecessary transmission, other than local rerouting.

Proposal 6: RAN 3 not to pursue further enhancement for the DL unnecessary transmission.
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Further evaluate following solutions to address the source IP filtering issue during inter-Donor-DU re-routing:


 Opt1: The target IAB-donor-DU is provided with the source IP address of re-routed packets.  


 Opt4: a tunnel between source Donor-DU and target Donor-DU. The tunnel may be dynamic or static, pending further discussion.   


Discuss the enhancement related to BAP routing towards the target IAB-donor-DU, after RAN2 takes a decision. 
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