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1 Introduction
This paper aims at capturing the summary of the contributions submitted to RAN2#109e meeting AI 6.1.3:

6.1.3
  BAP functionality

Routing, Bearer Mapping, BAP based Flow Control, Other

Summary on BAP functionality (Huawei)
2 Handling of each Tdoc in AI 6.1.3 
After careful review on the Tdoc submitted to AI 6.1.3 BAP functionality, rapporteur gives following notes on the handling of the proposals, before the discussion of each issue.
	Tdoc
	Handling by the summary rapporteur

	1st batch

	R2-2000661
Considerations on BAP entity release
KDDI Corporation
	This paper proposes a TP on the BAP entity release operation. It can be discussed during the BAP TS review email discussion. So, this one is not summarized as issues to be discussed online.

	R2-2001060
Remaining issues of BAP
Nokia, Nokia Shanghai Bell
	P1: This one has been covered by R2-2000481 Email discussion [108#51][IAB]: BAP functional view, Qualcomm Incorporated;
P2: It can be discussed during the BAP TS review email discussion. So, this one is not summarized as issues to be discussed online.

P3: Summarized as an issue in sub-clause 4.

	R2-2001562
Need of BAP buffer
LG Electronics Inc.
	Summarized as issue in sub-clause 3.

	R2-2000819
On BAP features and their mandatory vs optional support
Samsung Electronics GmbH
	This paper is related to the feature list email discussion, R2-2000740, Summary of email discussion [108#46][IAB] Feature List, Ericsson. So, this one is not summarized as issues to be discussed in this summary.

	2nd batch

	R2-2000470
Multi-route support in IAB
Intel
	This paper proposes an enhancement to routing configuration via F1AP, which has RAN3 impacts and not essential/urgent to be discussed in this meeting. So, this one is not summarized as issues to be discussed.

	R2-2000502
Further consideration on routing configuration
ZTE, Sanechips
	P1: In case no routing entry is available for UL, the procedure order should be that MT RRC first detects the RLF and perform RRC re-establishment, then informs MT BAP which egress link(s) is not available. So, the first part of P1 is already supported; In case no routing entry is available for DL, BAP layer would suspend the transmission, and may cause the data congestion, then the DDDS would be triggered by implementation. So the second part of P1 is also supported by implementation. 

P2: Summarized as an issue in sub-clause 4.
P3: This is about the detailed configurations on routing table via F1, which should be discussed by RAN3 and captured in their TP/TS. The BAP TS can support either way well. So, this one is not summarized as issues in this summary.

	R2-2000903
BAP mapping support for routing
CMCC
	Summarized as an issue in sub-clause 5.

	R2-2001563
Consideration on local routing in IAB
LG Electronics Inc.


	This paper has been covered by the email discussion summary R2-2000989 (P3), Summary of email discussion 108#51 on BAP open issue (Huawei). So, this one is not summarized as issues in this summary.

	R2-2000518
Remaining issues for routing
Huawei, HiSilicon
	Summarized as an issue in sub-clause 4.

	3rd batch

	R2-2000745
Further Discussion on BAP Layer Signaling
Ericsson
	This paper has been covered by the email discussion summary R2-2000989, Summary of email discussion 108#51 on BAP open issue (Huawei). So, this one is not summarized as issues in this summary.

	R2-2001565
Configuration of BH RLC channel for control PDU transmission
LG Electronics Inc.
	This paper has been covered by the email discussion summary R2-2000989, Summary of email discussion 108#51 on BAP open issue (Huawei)
. So, this one is not summarized as issues in this summary.

	R2-2000503
Further consideration on bearer mapping
ZTE, Sanechips
	Summarized as issue in sub-clause 5.

	R2-2000519
Remaining issues for bearer mapping
Huawei, HiSilicon
	This paper proposes the detailed configuration on the non-F1 bearer mapping, which should be discussed by RAN3 and captured in their TP/TS. So, this one is not summarized as issues in this summary. 

	4th batch

	R2-2000270
Design of DL HbH Flow Control Message
vivo
	This paper has been covered by the email discussion summary R2-2000989, Summary of email discussion 108#51 on BAP open issue (Huawei). So, this one is not summarized as issues in this summary.

	R2-2000271
Discussion on BAP control PDU
vivo
	This paper has been covered by the email discussion summary R2-2000989, Summary of email discussion 108#51 on BAP open issue (Huawei). So, this one is not summarized as issues in this summary.

	R2-2000504
Consideration on flow control control PDU
ZTE, Sanechips
	P1 and P2: have been covered by the email discussion 108#51 summary R2-2000989 (Huawei);
P4: It can be discussed during the BAP TS review email discussion;

P3, P5: Summarized as an issue in sub-clause 6.

	R2-2000561
Flow control open issues in IAB
NEC Corporation
	P1: Summarized as an issue in sub-clause 6;
P2, P3, P4, and P5: have been covered by the email discussion 108#51 summary R2-2000989 (Huawei);

	R2-2000746
Remaining Issues Related to HbH Flow Control
Ericsson
	P1 and P2: have been covered by the email discussion 108#51 summary R2-2000989 (Huawei);
P3: Summarized as an issue in sub-clause 6;

	R2-2000770
Desired data rate for hop-by-hop flow control
Samsung
	Summarized as an issue in sub-clause 6;

	R2-2000847
Flow-control details
Nokia, Nokia Shanghai Bell
	P1: It can be discussed during the BAP TS review email discussion;
P2, P3 and P4: have been covered by the email discussion 108#51 summary R2-2000989 (Huawei);

	R2-2000893
Remaining open Issues of IAB Flow Control
CATT
	Summarized as issue in sub-clause 6;

	R2-2001564
Details of polling for hop-by-hop flow control
LG Electronics Inc.
	Summarized as issue in sub-clause 6;

	R2-2001622
Remaining issues for IAB HbH Flow control
Futurewei Technologies
	P1: has been covered by the email discussion 108#51 summary R2-2000989 (Huawei);

P2-7: Summarized as issue in sub-clause 6;

	5th batch

	R2-2000902
Inter-node BH RLF indication
CMCC
	P1: Summarized as issue in sub-clause 4.
P2-3: Those proposals are more like control plan issue, which is irrelevant to BAP functionality. So, This one is not summarized as issues.

	R2-2001635
BAP layer indication of RLF at child node
Samsung R&D Institute UK
	It can be discussed during the BAP TS review email discussion. So, this one is not summarized as issues in this summary.


Based on the above analyses, following issues are summarized 
3 BAP general

Issue 3.1: Whether BAP has transmission buffer
This issue is discussed by R2-2001562 (LG), proposing the BAP TX buffer, and also captured as FFS in draft BAP TS.
As to the BAP TS, there are two options to assume the BAP layer buffer:
Option 1: The specification assumes that BAP layer has transmission buffer;

Option 2: Transmission buffer at BAP layer is implementation, i.e. no need to specify the BAP buffer in the specification;
Based on this paper and previous discussion on this issue, rapporteur thinks it is the majority understanding that there is a transmission buffer at BAP but the buffer is managed by implementation, i.e. no specification impacts in Rel-16. I think this is also in line with this paper which only proposes that there is a buffer at BAP but without further specification impacts proposed. The rapporteur therefore proposes the following for RAN2 discussion:

Proposal 1: There may be a transmission buffer at BAP layer by implementation. R16 will not specify BAP buffer related operations in specifications.
4 BAP routing

Clarification to previous agreements: issue 4.1
Issue 4.1: Whether the donor DU is configured with a BAP address and needs to check the BAP address in the BAP header for delivering upstream data to upper layer

This issue is discussed by P3 of R2-2001060 (Nokia), and by R2-2000518 (Huawei). Both companies propose the need to configure IAB donor DU with BAP address

This is also one FFS from RAN2#107 meeting discussion: “The BAP address of the IAB node is used to differentiate traffic to be delivered to upper layers from traffic to be delivered to egress RLC layer (FFS for the Donor node).”
Option 1: Donor DU is configured with a BAP address, and its BAP layer also checks the BAP address in the header to determine if the upstream data to be delivered to upper layers.
Option 2: Donor DU is not configured with a BAP address, and its BAP layer always delivers the received upstream data to upper layers, without checking the BAP address in BAP header.
Another reason to configure each IAB donor DU with a BAP address is for the case when one IAB node connects with an IAB donor DU and another node (IAB node or IAB donor DU). In this case, in the CellGroupConfig of the IAB donor DU, BAP address of the IAB donor DU needs to be explicitly configured to the IAB node (i.e. child) so that the IAB node can determine the next hop based on the next hop ID (i.e. BAP address) in the routing table. And it is the parent donor DU who generates the CellGroupConfig including bap-Address, which is to be configured to IAB node via CU. It is straight forward that donor DU is aware of its address.
The rapporteur proposes following for RAN2 discussion:

Proposal 2: The IAB donor DU is configured with its BAP address.
Further enhancement to previous agreements: issue 4.2
Issue 4.2: Whether supporting the priority based routing selection
This issue is discussed by P2 of R2-2000502 (ZTE) and P1 of R2-2000902 (CMCC). ZTE proposes to not supporting priority based routing selection, while CMCC proposes to support the priority based solution. This issue has been discussed several times before, on the motivation of configuring the priority for the routing entry. 

The issue is whether BAP layer can select the backup routing entry based on the configured priority level of each entry, after encountering BH RLF.
The rapporteur propose following for RAN2 discussion, considering the limited time to complete R16 WI and the history of previous discussion:

Proposal 3: RAN2 discusses whether priority is not supported for the routing entry in the routing table configuration.
5 BAP bearer mapping

Issue 5.1: The BH RLC channel to be used on the backup link, in case re-routing
This issue is discussed by R2-2000903 (CMCC), R2-2000503 (ZTE).

In case of BH RLF, the BAP may perform the re-routing to route the BAP data to the backup egress link. In that case, the BH RLC channel to be used in the backup egress link should be discussed.
Option 1: Assuming the regular bearer mapping on the backup link is also configured by donor CU before BH RLF; (CMCC)
Option 2: It is IAB node implementation to use any BH RLC channel on the backup egress link; (CMCC)
Option 3: A specific/default BH RLC channel to be used in case BH RLF is configured on the backup egress link; (ZTE)
RAN2 may need to first understand if there is an issue to assume that the regular bearer mapping is also configured on the backup link, i.e. Option 1. If there is a problem with this assumption, RAN2 can further discuss Option 2 and Option 3.

The rapporteur proposes following for RAN2 discussion:

Proposal 4a: RAN2 assumes that the donor CU shall also configure the bearer mapping configuration (i.e. configuration of mapping to BH RLC channel) on the backup egress link, which might be used in BH RLF re-routing.
Proposal 4b: If Proposal 7a cannot be assumed, RAN2 to discuss if a default BH RLC channel should be configured on the backup egress link (Option-2) or IAB node can select any BH RLC channel on the backup egress link to transmit the re-routed packet.
6 BAP based flow control
Clarification to previous agreements: issue 6.1, 6.2, 6.3
Issue 6.1: Which type of flow control feedback to be reported and its configuration/enabling

Note that the following proposals from the BAP open issue email discussion R2-2000989 are moved and merged here.

	Proposal 9: Donor-CU configures IAB nodes what type(s) of flow control feedback is used.
Proposal 12a: If both the two types of flow control feedback are configured, upon receiving a poll RAN2 to down-select the two options: 

· Which type(s) flow control feedback is indicated by the poll;

· It is up to implementation which type(s) of flow control feedback is reported.
Proposal 12b: The poll control PDU does not specifically indicate the polled BH RLC channel ID or the polled routing ID. 
Proposal 12c: When a flow control feedback is triggered, RAN2 to further discuss the two alternatives:

· The IAB node reports all related flow control information (e.g. for all BH RLC channels or for all BAP routing IDs), regardless of whether it had detected congestion or not; or 
· it is up to implementation of the IAB node to report FC information for some of the BH RLC channels or BAP routing IDs which encounter congestion. 



This issue is discussed by P5 of R2-2000504 (ZTE), P1 of R2-2000561 (NEC), R2-2000893 (CATT), R2-2001564(LG), P3, 4, 7 of R2-2001622 (Futurewei), R2-2000746 (Ericsson) and also discussed in the BAP open issue email discussion.

We agreed two types of flow control feedback, including the flow control feedback per BH RLC channel and flow control feedback per routing ID. We call the child node as the polled IAB node and the parent node as the polling IAB node.
Question A: Whether the polled IAB node should be configured/enabled with the type(s) of flow control to report.
Almost all companies seems fine with this (NEC, CATT, LG, Futurewei and Ericsson) and also clear majority in the email discussion [IAB#51] on question 4.5 is fine with this (QCOM, CATT, LG, Ericsson, Futurewei, OMESH, Nokia, and Huawei). Two companies (Samsung, ZTE) in the email discussion would prefer to not configure this.
Proposal 5: Donor CU configures the polled IAB node what type(s) of flow control feedback, i.e. per BH RLC channel and/or per routing ID, is to report. FFS via RRC or F1AP.
Question B1: Whether the flow control polling BAP control PDU indicates the type to be polled?
Majority seems fine with no indication in polling (ZTE, CATT, LG). One company (Futurewei) proposes to include separate polling indicators.
Proposal 6a: The polling control PDU only includes D/C, R and PDU type fields.

Question B2: If both types are allowed in the polled IAB node and no type indication is carried in the polling, which type of flow control should be reported when the IAB node receives a poll?

Majority seems fine to leave it to polled IAB node’s implementation. (ZTE, CATT, LG)
Proposal 6b: If both the two types of flow control feedback are configured, upon receiving a poll,
it is up to implementation which type(s) of flow control feedback is reported.

Issue 6.2: Supporting multiple entries in the flow control feedback
This issue is discussed by P2 of R2-2001622 (Futurewei), supporting multiple entries and P3 of R2-2000504 (ZTE), not supporting multiple entries.

RAN2 needs to confirm if one flow control feedback BAP control PDU can include multiple entries for multiple BH RLC channel or multiple routing ID.

The rapporteur proposes following for RAN2 discussion:

Proposal 7a: RAN2 confirms supporting multiple BH RLC channels in one BAP control PDU for flow control feedback per BH RLC channel.

Proposal 7b: RAN2 confirms supporting multiple routing IDs in one BAP control PDU for flow control feedback per routing ID.
Issue 6.3: Which BH RLC channels to be reported
This issue is discussed by P5, P6 of R2-2001622 (Futurewei). RAN2 should discuss how to determine the reported BH RLC channels or BAP Routing IDs by polled IAB node.
Option 1: Upon receiving the polling, polled IAB node reports all the BH RLC channels (or all BAP Routing IDs) configured on its ingress interface.
Option 2: Upon receiving the polling, it is polled IAB node implementation to report which BH RLC channels (or BAP Routing IDs).
The rapporteur proposes following for RAN2 discussion:

Proposal 8a: RAN2 discusses whether the BH RLC channels be reported by polled IAB node is: 1) all the BH RLC channels configured on its ingress interface, or 2) up to polled IAB node implementation.
Proposal 8b: RAN2 discusses whether the routing IDs be reported by polled IAB node is: 1) all the routing IDs configured on its routing table e, or 2) up to polled IAB node implementation.
Further enhancement to previous agreements: issue 6.4
Issue 6.4: The need to feedback the desired data rate
This issue is discussed by R2-2000770 (Samsung), proposing the need of desire data rate.

This is also kind of FFS from last meeting, i.e. whether the desired data rate should also be included in addition to the available or desired buffer size in the flow control feedback.

The rapporteur proposes the following for RAN2 discussion:

Proposal 9: RAN2 decides whether the flow control feedback also includes the desired data rate.

7 Conclusion and proposals

Based on the above summary and the guidance from chair, following proposals are given and categorized. 
	Issue
	Proposals
	Category

	Issue 3.1
	Proposal 1: There may be a transmission buffer at BAP layer by implementation. R16 will not specify BAP buffer related operations in specifications.
	Potential easy agreement

	Issue 4.1
	Proposal 2: The IAB donor DU is configured with its BAP address.
	Need further discussion, but essential to R16.

	Issue 4.2
	Proposal 3: RAN2 discusses whether priority is not supported for the routing entry in the routing table configuration.
	Need further discussion, but not essential to R16.

	Issue 5.1
	Proposal 4a: RAN2 assumes that the donor CU shall also configure the bearer mapping configuration (i.e. configuration of mapping to BH RLC channel) on the backup egress link, which might be used in BH RLF re-routing.

Proposal 4b: If Proposal 7a cannot be assumed, RAN2 to discuss if a default BH RLC channel should be configured on the backup egress link (Option-2) or IAB node can select any BH RLC channel on the backup egress link to transmit the re-routed packet.
	Need further discussion, but essential to R16.

	Issue 6.1
	Proposal 5: Donor CU configures the polled IAB node what type(s) of flow control feedback, i.e. per BH RLC channel and/or per routing ID, is to report. FFS via RRC or F1AP.
	Potential easy agreement

	
	Proposal 6a: The polling control PDU only includes D/C, R and PDU type fields.

Proposal 6b: If both the two types of flow control feedback are configured, upon receiving a poll,
it is up to implementation which type(s) of flow control feedback is reported.
	Need further discussion, but essential to R16.

	Issue 6.2
	Proposal 7a: RAN2 confirms supporting multiple BH RLC channels in one BAP control PDU for flow control feedback per BH RLC channel.

Proposal 7b: RAN2 confirms supporting multiple routing IDs in one BAP control PDU for flow control feedback per routing ID.
	Potential easy agreement

	Issue 6.3
	Proposal 8a: RAN2 discusses whether the BH RLC channels be reported by polled IAB node is: 1) all the BH RLC channels configured on its ingress interface, or 2) up to polled IAB node implementation.

Proposal 8b: RAN2 discusses whether the routing IDs be reported by polled IAB node is: 1) all the routing IDs configured on its routing table e, or 2) up to polled IAB node implementation.
	Need further discussion, but essential to R16.

	Issue 6.4
	Proposal 9: RAN2 decides whether the flow control feedback also includes the desired data rate.
	Need further discussion, but not essential to R16.
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