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1   Introduction

This tdoc contains summary of issues raised in individual companies’ submissions, pertaining to AI 6.2.2.

More specifically, before proceeding to propose a way forward, this document collects views on issues raised in the following 4 submissions: 

1. R2-2009748
Miscellaneous corrections to 38.340 for IAB
Huawei, HiSilicon, Ericsson
(CR)

2. R2-2009178
BAP behaviour at RLF
Samsung Electronics GmbH
(CR)


3. R2-2009662
The case of traffic of child nodes of a migrating node
Samsung, ZTE, Nokia, Nokia Shanghai Bell
(discussion)

4. R2-2009927
Handling descendant node traffic at HO
Samsung, ZTE
(CR)

2   Issues raised

2.1   Focus on R2-2009748 – the BAP spec rapporteur co-sourced miscellaneous corrections

Below is a list of issues covered in R2-2009748, numbered for easier reference:

1. Introduce the ‘DSCP’ abbreviation.

2. Add the defaultUL-BAP-RoutingID and defaultUL-BH-RLC-Channel in the beginning of sec. 5.2.1.2.1 and 5.2.1.4.2 – this is currently missing, the only configuration option currently being listed is via F1AP.

3. Improving the wording in 5.2.1.2.1 for the condition of using the default Routing ID, which was missed from the agreed changes in last meeting. [=> [027] Merge the 2nd change (change “until”) in R2-2007484 into the Rapporteur CR].

4. Update defaultUL-BAP-routingID to defaultUL-BAP-RoutingID in accordance with the RRC spec.

5. Various small editorial changes (typos etc.).

Please share your views on the changes proposed above. If you agree all the issues need fixing, and are happy with the fix proposed in R2-2009748, you can just write ‘ok’. Otherwise please reference the specific issue you would like to discuss further, and explain why you disagree – Is the issue not valid in your opinion and why? Is the issue valid, but you would like to see it fixed in a different way (e.g. different wording)? Please refer to the full document and not just the discussion rapporteur summary above, before sharing your views.

	Company
	Views

	Huawei
	OK

	LG
	OK. 

	Ericsson
	OK

	Intel
	Ok

	CATT
	OK

	ZTE
	OK

	Nokia
	OK. However, regarding the CR itself, we have the following comments:

· Clauses affected is incomplete;

· Why are non-affected sections included in the CR, like sections 2 and 6?

	vivo
	OK

	Samsung
	OK. Concerns from Nokia should be taken into account.

	
	


2.2   R2-2009178 – BAP behaviour in RLF

Below is a list of issues covered in R2-2009178, numbered for easier reference:

1. Introduce a reference to the section on routing (5.2.1.3) into the existing NOTE in section 5.2.1.1.

2. Introduce a new NOTE in section 5.2.1.3 specifying that in the case of RLF the selection of the alternative path is down to implementation while conforming to destination-based routing.
As per the explanation given in R2-2009178, the first change above is suggested because the meaning of “alternative path” in the existing NOTE in 5.2.1.1 is not defined, which could mistakenly imply that the choice of the alternative path at RLF is fully down to implementation (whereas the agreements made mean that destination-based routing should be used).

As per the explanation given in R2-2009178, the second change above is suggested for the same reason, and also since (according to R2-2009178) the RLF behaviour is difficult to infer from the spec.

Please share your views on the changes proposed above. If you agree all the issues need fixing, and are happy with the fix proposed in R2-2009178, you can just write ok. Otherwise please reference the specific issue you would like to discuss further, and explain why you disagree – Is the issue not valid in your opinion and why? Is the issue valid, but you would like to see it fixed in a different way (e.g. different wording)? Please refer to the full document and not just the discussion rapporteur summary above, before sharing your views.

	Company
	Views

	Huawei
	We see the CR as not essential (Thanks for Samsung trying to further clarify this).

“alternative path” is just some stage2 description. For sure, implementation should follow the stage3 description in BAP, e.g. 5.2.1.3 or others. We see no need to limit the reference and over-clarified to a NOTE.

The behavior in 5.2.1.3 is clear from “if there is at least one entry …select an entry.” that it is IAB node implementation to select any of those alternative paths based on the BAP address.

-
else if there is at least one entry in the BH Routing Configuration whose BAP address matches the DESTINATION field, and whose egress link corresponding to the Next Hop BAP Address is available:
-
select an entry from the BH Routing Configuration whose BAP address is the same as the DESTINATION field, and whose egress link corresponding to the Next Hop BAP Address is available;


	LG
	Disagree

This CR mentions below two cases for clarification, but we think no clarification is needed due to following reasons.

1.
There is no path ID match

2.
There is a path ID match, but the link is not available (= RLF case)

Firstly, we think that the following explanations in 38.300 seems enough for this issue and no more clarification in BAP specification is needed. 

The IAB-node can receive multiple routing configurations with the same destination BAP address but different BAP path IDs. These routing configurations may resolve to the same or different egress BH links. In case the BH link has RLF, the IAB-node may select another BH link based on routing entries with the same destination BAP address, i.e., by disregarding the BAP path ID. In this manner, a packet can be delivered via an alternative path in case the indicated path is not available.

Secondly, for the case 1, i.e., “There is no path ID match”, when RAN2 discussed local re-routing after BH RLF in Rel-16, we argued that BAP header for routing ID should be updated after local re-routing to avoid routing mismatch at the next IAB node, i.e., matched BAP address but no path ID match. However, RAN2 determined no BAP header for routing ID is updated even after local re-routing. Finally, the BAP specification was made to cover these two cases after BH RLF occurs. Thus, we think that it does not need to differentiate between these two cases for why the condition has failed.

	Ericsson
	We share the same view as Huawei and LG.

It is not clear what is the purpose of the NOTE3 added in Section 5.2.1.3. 
As described by Huawei, the procedural text in 5.2.1.3 already captures the behavior of the BAP entity when only the BAP address in the BH Routing Configuration matches the DESTINATION field. The NOTE3 seems to be just a repetition of this procedure.

	Intel
	We share the same view as Huawei, LG and E///. 

	CATT
	We disagree. In the clause 5.2.1.3, it already captures the behavior of the BAP entities in this scenario where there is no match between the BAP path identity and a PATH field, or where there is a match but the corresponding link is not available. The note is only to repeat that.

	ZTE
	Disagree. 

The following description in TS 38.340 captures the backup path selection and routing handling in RLF scenario. 
“-
else if there is at least one entry in the BH Routing Configuration whose BAP address matches the DESTINATION field, and whose egress link corresponding to the Next Hop BAP Address is available:

-
select an entry from the BH Routing Configuration whose BAP address is the same as the DESTINATION field, and whose egress link corresponding to the Next Hop BAP Address is available;

-
select the egress link corresponding to the Next Hop BAP Address of the entry selected above;”

	Nokia
	The new note is not needed. If the “alternative path” in the existing note needs to be clarified, it could be amended: "..to an alternative path whose BAP address matches the DESTINATION field"

	vivo
	We share the same view Huawei, LG and E///.

	Samsung
	We are the proposing company and agree with the change. We just wanted to clarify the intention of the proposed change, in line with the comments received above. It is true (as we clearly acknowledge in the CR cover sheet) that there is nothing wrong with the normative aspects of the spec – the RLF behavior is captured as agreed by RAN2, as ZTE explained. 

However the portion of the routing procedure referred to by ZTE, while covering the RLF case, does not do so very clearly in our view, nor is the link to the RLF scenario immediately clear. In fact, RLF is only mentioned in the NOTE in section 5.2.1.1, and the explanation therein (“alternative paths”) may be misinterpreted to mean any path, rather than any path towards the same destination. So we do not agree with Huawei that the proposed changes “over-clarify”. And just to address LG’s concerns – we are not proposing to “differentiate” between the two cases (1.
There is no path ID match; 2. There is a path ID match, but the link is not available (= RLF case)) – they are handled jointly in the current spec and we are fine with the normative text. We just think that BAP behavior at RLF is unclear because (as already mentioned) there are two potentially opposing statements (NOTE in 5.2.1.1, and normative text in 5.2.1.3). 

At the very least, the first change is necessary. We are also open to the alternative suggested by Nokia above – this would make the meaning of the “alternative path” unambiguous.

	
	


2.3   R2-2009662 and R2-2009927 – The case of upstream traffic of child nodes of a migrating node


R2-2009662 is a discussion document focusing on the case of upstream traffic from child nodes of a migrating node. In ibid. the following scenario is described: the child node of a migrating node receives the BAP data PDU from its descendant node, but the BH routing configuration has not been configured by F1AP after the last configuration of default BH RLC channel by RRC. (This can happen, according to an interpretation of TS 38.401 [Section 8.2.3.1] as argued in R2-2009662.) 

In this scenario, according to the current specification, child node shall use the out-of-date F1AP based routing configuration to forward this BAP data PDU to the migrating node, as the egress link between child node and migrating node is still available. So the child node will forward the BAP data PDU to the migrating IAB node. However, the packet will eventually be discarded at migrating IAB node as its source path is not available.

Two solutions are proposed in R2-2009662 for RAN2’s consideration:

A.  Adding a NOTE which clearly identifies this issue (R2-2009927, submitted to this meeting)

· This does not change the normative behavior – what happens with the packets is left to implementation (e.g. discarding) – but it identifies a potentially problematic scenario, which can lead to data loss, and to the inability to mitigate or at least prepare for and make allowances for such data loss (according to R2-2009927).

B.  Use the normative approach such as the one in R2-2007484 (submitted to the previous RAN2 meeting meeting)

· This approach would prevent the packets from being passed on to the migrating node in the first place

Please share your views on the issue discussed above (where the migrating node has at least one child node, which in turn receives a BAP data PDU from its descendant node, and where the BH routing configuration has not been configured by F1AP after the last configuration of default BH RLC channel by RRC) and share your views. If you agree that the issue needs fixing, please provide your preferred solution (A? B? A third option not listed above?). Otherwise please explain why you disagree – Is the issue not valid in your opinion and why? Please refer to the full documents and not just the discussion rapporteur summary above, before sharing your views.

	Company
	Views

	Huawei
	We see the CR as not essential (Thanks for Samsung trying to further clarify this).

This issue has been discussed in last meeting by R2-2008498, which was not agreed.

The current behavior in BAP spec will buffer the F1-U data from child node in BAP layer in case no F1AP/default configuration to be used and no available link to used. It is IAB node implementation to handle this. The straight forward implementation should be that the BAP operation for this data will stuck/pause at the step 5.2.1.3 by just buffering this data until the F1AP is (re)configured or the link becomes available. So, “the packet will eventually be discarded at migrating IAB node” seems not the correct interpretation of BAP spec.

When the BAP entity has a BAP Data PDU to transmit, the transmitting part of the BAP entity shall:
-
perform routing to determine the egress link in accordance with clause 5.2.1.3;

-
determine the egress BH RLC channel in accordance with clause 5.2.1.4;

-
submit this BAP Data PDU to the selected egress BH RLC channel of the selected egress link.
In addition, the proposed change does not work in the DC case, where the SCG is still available during MCG migrating. Some data from child node are supposed to be forwarded via SCG, which should not be discarded.

	LG
	Actually we raised the same issue in R2-2007296 at the last meeting which proposed two way forwards, i.e., one is using default configuration and another is to add a NOTE. And we tried to add a NOTE to clarify this issue in the BAP specification. However, as shown below conclusions from the last meeting, companies objected to even add a note and the final agreement said “no need to clarify further in the TS”. 
R2-2008115
Summary of 6.2.2 for BAP corrections
Huawei, HiSilicon

DISCUSSION

P1

- 
ZTE agrees with P1, because in IAB migration packets may be handled wrongly otherwise. Any other way will not work in several scenarios. 

- 
Samsung agrees with P1 and think such functionality (U packets by deafault config) is not needed in R16 but can be considered for R17. 

- 
LG agrees and think we should have a note
P2

- 
LG think this should be clear in BAP by adding a Note. 

-
Huawei think this is clear already from normative text. Ericsson agrees, currect text is “non-F1-U packets.

· F1-U packets is NOT allowed to use the default BAP configuration (no need to clarify further in the TS). 

Based on this conclusion, we are not sure whether this issue can be fixed in this meeting. Nevertheless, if RAN2 determines to clarify this issue, we prefer solution A, i.e., add a NOTE, but the following wording may be considered. We also think the solution B cannot resolve this issue.  

NOTE:
If the BAP entity in the migrating node receives a BAP data PDU from its descendant node after the last configuration of default BH RLC channel and Routing ID by RRC, the BAP entity performs transmitting operation as specified in clause 5.2.1 for the BAP data PDU from its descendant node after the BH routing configuration are (re)configured by F1AP. If the out-of-date F1AP based routing configuration to forward this BAP data PDU is used, the packet would eventually be discarded as its source path is not available.



	Ericsson
	We are not convinced about the need of this CR.

As Huawei mentioned, if the child node does not have a valid F1AP/default routing configuration, the IAB node could for example buffer the packets and wait for a proper configuration. That is something that should be left to IAB node implementation. 
Additionally, also the CU can avoid the problem mentioned in R2-2009662. It would be very strange if the CU triggers a migration for an IAB node before reconfiguring the routing tables of the affected nodes served by the migrating IAB node.
The formulation of the NOTE proposed in R2-2009927 is also a bit strange. It is not clear which node should avoid the packet forwarding (whether it is the child node or the migrating node), and in case it is the child node it is not clear how the child node can get to know that the parent node is a migrating node. It seems that the intention of the current NOTE is more to capture a problem, rather than to clarify the procedural text. 

	Intel
	We understand such scenario in R2-2009662 may happen, however we agree with Ericsson that it is not clear which node should avoid the packet forwarding (migrating node or child node). As mentioned by Huawei, the packets can be stored at migrating IAB node by implementation, from our understanding, due to the buffer size, packet discarding may still happen.

If it’s needed to be captured in the specification, we prefer with solution A.

	CATT
	We are not ok with this correction. We agree with Huawei that some BAP packets can be transmitted after new Routing configuration. 

Besides that, it will loss the packet when IAB-node migrates to another donor-DU, where IAB-node continually receives the BAP packet SDU from child IAB-node. It will cause that DENSITINATION can’t match the donor-DU BAP Address to find the egress link. The packet will be lost in the intermediate IAB-node. In R16, it can be left into implementation to avoid the data loss in this scenario. Further enhancements can be discussed in R17.

	ZTE
	We think this is a valid issue and should be fixed. Add a note to clarify this issue is necessary.
Huawei mentions that “The straight forward implementation should be that the BAP operation for this data will stuck/pause at the step 5.2.1.3 by just buffering this data until the F1AP is (re)configured or the link becomes available. So, the packet will eventually be discarded at migrating IAB node seems not the correct interpretation of BAP spec.”

We have different point of view with the above analysis. As we know, the default UL BAP routing ID and BH RLC channel is usually re-configured when migrating IAB node’s IP address for F1-C traffic change. And the IP address change usually happens when IAB node performs inter-donor DU migration. When the packet forwarded by child node arrives at migrating IAB node, the source path associated with this packet is not available. Considering the impacts of ingress IP filtering, inter-donor re-routing is not supported in Rel-16. It means that this BAP data PDU could not be further re-routed to target donor DU. So the packet will be eventually discard at migrating IAB node.

	Nokia
	The proposed scenario is valid and may cause unnecessary transmission of BAP PDUs which would eventually be discarded in the migrating node. This will happen if the migrating node migrates from a source Donor-DU to a target Donor-DU and the Donor-DUs are configured with different BAP addresses. After the migration and after the update of routing tables in the migrating node, the migrating IAB-node does not have a valid entry in its routing table for the incoming BAP PDUs having the source Donor-DU BAP address as the destination address. Buffering of these PDUs does not help (unless we assume that the migrating IAB-node is handed over back to the original Donor-DU) and the BAP PDUs will be discarded. In this case, it would be better to buffer the BAP PDUs in the child node of the migrating IAB-node and wait for the routing table update which would cause the discarding of the BAP PDU if there is no entry for the source Donor-DU. Therefore, the proposed change in R2-2007484 is a better solution which in the proposed scenario does not forward the BAP PDU to the migrating IAB-node.

	vivo
	We understand that an IAB node shall not schedule UL data transmission if the path to donor has not been configured yet. So there is less likely that there is (continuous) UL data from a downstream node. Even though there could be data from downstream nodes via already issued grants, a smart IAB node shall buffer the data until the path to donor is configured, which may be a better way. The required buffer size is expected to be small in this case. 

	Samsung
	Agree with ZTE and Nokia that “buffering” does not help at all, and think this issue is a valid one. Additionally, Huawei and LG refer to the fact that this issue was discussed in the last meeting and not agreed. In reality, what we discussed in the last meeting is the case of the upstream traffic of the migrating node itself – whereas now we are focused on the broader issue of the upstream traffic of the child nodes of a migrating node, since this is the case (as explained in the discussion paper) where the current spec results in issues described by ZTE above. We acknowledge Ericsson’s concerns on the wording of the proposed NOTE, and are flexible in terms of how the NOTE is worded.

	
	


3   Proposed way forward for RAN2

In line with the analysis above the discussion rapporteur proposes the following:…
