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0 Introduction

This is the summary of offline discussion for the following comeback:

-  Clean-up of st2 (e.g. protocol stack) needed? (SS 0563), (Nok), (HW), (ZTE)
- St3: Add BAP address list to gNB-DU config update? (E///)

- Suggestion from Chair: avoid spending time and effort on controversial changes at the last minute (
- check details; revise if needed

(E///)

Summary of offline disc R3-201139
The relevant papers are:

	R3-200464
	(TP for NR_IAB BL CR for TS 38.401): IAB node integration in SA mode (ZTE, Sanechips)
	other
	[1]

	R3-200599
	(TP for NR-IAB BL CR for TS 38.401) Protocol Stack to support IAB EN-DC (Nokia, Nokia Shanghai Bell)
	other
	[2]

	R3-200600
	(TP for NR-IAB BL CR for TS 38.401) IAB – Topology discovery during F1 Setup procedure (Nokia, Nokia Shanghai Bell)
	other
	[3]

	R3-200749
	(TP for NR_IAB BL CR for TS 38.401): Rethinking about the IAB topology discovery (Huawei)
	other
	[4]

	R3-200750
	Draft LS to RAN2 on the IAB topology discovery (Huawei)
	LS out
	[5]

	R3-200810
	(TP for NR-IAB BL CR for TS 38.473): DU-MT Collocation Indication (Ericsson)
	other
	[6]


The deadlines:

· Phase 1: comments on the summary of proposals: Tuesday, Feb25 @ 18.00 CET
· Phase 2: convergence on the proposals: Wednesday, Feb26 @ 18.00 CET
· Phase 3: TP production: Thursday, Feb27 @ 18.00 CET
1 Phase 1: 

1.1 Key issue 1: Options for IAB topology discovery

Papers [3], [4], [5] and [6] are discussing IAB topology discovery. There are currently two options for IAB topology discovery captured in the IAB BL CR for TS 38.401:

· Opt1: IAB-donor-CU discovers collocation of IAB MT and IAB DU from the IP address used by the IAB DU for F1-C 

· Opt3: The IAB-node DU inserts an MT identifier (BAP address) into an F1-AP setup message

Papers [3] and [4] propose the removal of Opt3. Paper [4] also proposes the revival of Opt2 (where IAB node indicates its outer IP address to the IAB-donor-CU via RRC).

Q1: Which option(s) for IAB topology discovery should remain in IAB BL CR for TS 38.401?

Company views:

	Company
	Preference
	Comment

	Ericsson
	Only Opt3
	The purpose of topology discovery is for the donor-CU to link the MT connection with the F1 connection of the IAB node. For instance, the donor-CU must know which BH RLC channels to add/modify when establishing a new UE DRB using F1AP signalling to the IAB node. Obviously, the DU-MT collocation indication to the donor-CU should be anchored in the identifier that the donor-CU is in charge of, i.e. the BAP address(es), and not the IP address (as proposed by Opt1). Conclusion: the DU-MT collocation indication to the donor-CU should be anchored in the identifier that the donor-CU is in charge of, i.e. the BAP address. The collocation indication should not be based on the IP address.
In order to set up the SCTP and then the F1 connection, the IAB-donor-DU must know the coupling between the IAB-node’s outer IP address(es) and the corresponding BAP Routing ID(s), so that it can route both UL and DL packets. Conclusion: the donor-DU must know the coupling between the IAB-node’s outer IP address(es) and the corresponding BAP Routing ID(s).
Who configures the donor-DU with BAP-IP coupling? 
If the donor-CU participates in IP address allocation, then both the donor-DU and donor-CU will learn the coupling during the IP allocation procedure, as explained in our paper R3-200815.
However, if the IP addresses are allocated by the OAM, the donor-CU does not need to know the outer IP address of the IAB-node, nor the BAP-IP coupling. In OAM-based IP allocation, an IAB node will receive the BAP routing IDs from the donor-CU, which will also indicate these BAP routing IDs to the donor-DU. Then, both the IAB-node and donor-DU will receive from the OAM system the IP addresses corresponding to these BAP Routing IDs (donor-DU needs them so that it can establish the BAP-IP coupling).
Conclusion: for donor-CU/DU-based IP address allocation, the donor-DU will learn the BAP-IP coupling from the IP address allocation procedure while interacting with the donor-CU. For OAM-based IP address allocation, this coupling will be configured to the IAB-node and donor-DU by their OAM system.
Regarding (the already disqualified) Opt2, it is proposed that the IAB-node indicates its outer IP address to the donor-CU in an UL RRC message, which only makes sense when the IP address is allocated by OAM. However, which RRC message should be used in this case? The proponents of Opt2 claim that this can be sent in the RRCReconfigurationComplete. However, this is not feasible because the IAB-node cannot connect to the OAM system prior to sending the RRCReconfigurationComplete. Alternatively, a new RRC message dedicated to IP address indication must be defined, which would incur an unacceptably large specification impact. Conclusion: in addition to the cons of IP-based topology discovery explained above, unless a new dedicated RRC message is defined, the Opt2 is also infeasible.


	ZTE
	Only opt1 
	To our understanding, the purpose of topology discovery is that the IAB donor CU should be aware of the BAP address of IAB-MT and the IP address of collocated IAB-DU before configures the IAB node related DL routing for the IAB donor DU. So this issue is related to IP address assignment. 
If IP address is sent by donor CU to IAB node, topology discovery can be realized by opt1. 
If IAB node obtains IP addresses via OAM, donor CU does not know its IP addresses. However, from our opinion, the IAB node shall report the IP addresses to donor CU, thus donor CU can know the relationship between the BAP address of IAB-MT and the IP addresses of collocated IAB-DU. This method essentially belongs to opt1 as well. 
In summary, we think opt1 is enough to handle the topology discovery issue.

	Nokia 
	Only opt1 
	The Donor-CU memorize the IP address assigned to an IAB node. When the Donor-CU receives the SCTP INIT from the IAB-DU, it can check the IP address and know the collocation of the IAB-MT and IAB-DU. This is quite straightforward.
If one wants to use OAM to assign IP address, it is ok and up to the implementation choice. But there is no need to make specification changes to address issues from a specific implementation choice. When there is signalling-based method, OAM-based method shall not be adopted, in order to avoid potential IOT issue.  

	Samsung 
	Opt 1 for IP address allocation via network side; Opt 2 for IP address allocation via OAM
	If IP address is allocated by OAM, the IAB donor CU has no knowledge of the IP address of IAB node.  Thus, using RRC signalling to inform IP address of IAB node is the solution. 

Based on E///’s proposal, this case requires that the OAM should configure the IAB node IP address to IAB donor DU as well. I am not sure if this is the common understanding. 

	CATT
	Only Option 1
	The IAB donor CU should be aware of the BAP address of IAB-MT and the IP address of collocated IAB-DU before configures the IAB node related DL routing for the IAB donor DU.  And we have agreed IAB-MT can request for IP address(es) from CU, and CU could send the IP address(es) to IAB MT via RRC message. 

So option 1 could be done together with the IP address allocation, it’s a bit easier as no further signalling impact. 

	Huawei
	Opt 1 for IP address allocation via network side; Opt 2 for IP address allocation via OAM
	Agree with Samsung, as we pointed out in [4], if IAB node obtain IP address from OAM, CU need know the collocated relationship from MT’s RRC report which carry the IAB-DU’s IP address, thus Opt 2 is necessary.  

	Qualcomm
	Opt 3
Opt 1 has problems.
	Option 1: Does not work in case of IPsec tunnel mode
When IPsec tunnel mode is used, the CU knows the IAB-DU’s outer IP address, e.g., in case it received it from donor DU. However, the IAB-DU uses its inner IP address for SCTP/F1AP with the CU. Therefore, the CU cannot derive MT/DU collocation since inner and outer IP address are generally different.

Option 3: Does not work for OAM-based IP address configuration
The IAB-node obtains the BAP address from the CU via RRC and returns it to the CU in F1AP. It has been pointed out that for this to work, the donor DU must already have a mapping between the IAB-node’s outer IP address and the BAP address. This creates a problem in case the IAB-address is OAM-configured.

Option 2: Does not work for OAM-based IP address configuration

The IAB-node sends its OAM-configured IP address to the CU. Ericsson pointed out that the IAB-node obtains its IP address via OAM after Msg5. Therefore, it has no opportunity to report it.

The main problem is: The IAB-node cannot report its IP address via RRC, therefore the donor DU cannot obtain a DL mapping, and consequently, the IAB-node cannot establish F1AP. Solution options:
Option 4a: Ask RAN2 to introduce a new MT-initiated RRC message so that the IAB-node can report its OAM-configured IP address.

Option 4b: The IAB-donor DU inspects UL packets and caches unknown IP->BAP mappings for the return path (like learning bridge in Ethernet)

Option 4c: We do not support OAM-configured IP addresses.



Proposal 1: RAN3 agrees the following changes in IAB BL CR for TS 38.401:

· Opt1 for topology discovery is removed;
· Option 4b for IAB topology discovery is added: 
· The IAB-donor-DU inspects UL packets and caches unknown IP->BAP mappings for the return path (like learning bridge in Ethernet);
· The following note is added: 

· OAM-configured IP address allocation is supported in Rel16 by implementation. 

1.2 Key issue 2: Multiple BAP addresses in Opt3

Paper [6] proposes to allow an IAB node to indicate multiple BAP addresses to the donor-CU. The reason for the proposal is to support IAB-node multiconnectivity via multiple MTs. Namely, the DC framework currently has the following limitations:

· DC is only supported between different frequency bands;
· Only 2 cell groups are currently supported;
· For IAB-nodes using EN-DC, only a single NR SCG is supported. 

One option to overcome these limitations is to extend the DC framework to IAB-nodes by allowing intra-frequency DC, multiple connectivity with more than two cell groups, etc. 

However, a simpler approach to solve this problem is to allow the IAB to support multiple logical MTs, i.e. to operate the MT parts as independent MTs with separate control RRC/NAS connections to the network, and separate BAP addresses. Similar to the DC-based solution, each connection can be treated as a separate NIC from the higher-layer point of view. With such a solution, the normal connectivity management procedure can be used for setting up the MT connections. The only additional functionality required is to ensure that the different MT connections are set up via different radio paths, which can be supported based on IAB-node implementation, i.e. the IAB-node will only connect multiple paths if multiple parent cells are available. The F1AP specification impact is to allow more than one BAP address to be included in the F1 SETUP REQUEST and GNB-DU CONFIGURATION UPDATE messages.

Proposal 2: Allow an IAB-node to indicate multiple (i.e. two) BAP addresses in F1 SETUP REQUEST and GNB-DU CONFIGURATION UPDATE messages, where each BAP address pertains to one IAB-MT.

Company views:

	Company
	Preference
	Comment

	Ericsson
	agree
	This is a simple way to enable DC for IAB-nodes, with much smaller spec impact than the changes that would be necessary to tailor the current NR-DC framework to IAB.

	ZTE
	disagree
	It will lead to a complex IAB node design if multiple MTs are established within one IAB node. So it is better for IAB node to include only one MT.

	Nokia
	disagree
	With one BAP address, the DC still works. 

	Samsung
	disagree
	This is related to Proposal 1. 

Even if we finally go to opt3 for key issue 1, Proposal 2 is related to multiple MT discussion. Since this is not clearly, we don’t need discuss this at this time. 

	CATT
	disagree
	We assume multiple MTs in one IAB node should not be a typical case in IAB deployment. Via DC like configuration, one MT can also do the same things than multiple MTs in one IAB node. To avoid unnecessary complex , it’s preferred not to support multiple MTs in one MT, at least for this release. 

	Huawei
	Disagree
	At first, we suggest Opt 3 should be removed. On the other hand, one BAP address is enough to identify the IAB node.

	QC
	Disagree
	Neat idea for Rel-17, too much for Rel-16. 

	
	
	

	
	
	


No proposal can be derived.
1.3 Key issue 3: IAB EN-DC protocol stack

Paper [2] proposes to include into the IAB BL CR for TS 38.401 the protocol stack for IAB F1-C via the MeNB, as shown below:
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Fig. 6.1.y-3: Protocol stack for F1-C of IAB via the MeNB

Company views:

	Company
	Preference
	Comment

	Ericsson
	disagree
	Changed to ‘disagree’, based on QC observation below.

	ZTE
	agree
	

	Nokia
	agree
	

	Samsung
	Agree
	

	CATT
	Agree
	

	Huawei
	Agree
	

	QC
	Wait.
	There is another email discussion on F1AP over LTE. Let’s agree on how this should be done first before we discuss the stack.

	
	
	


Based on QC observation that this is related to the discussion on F1AP over LTE, we prefer to wait for the outcome of that discussion.
1.4 Key issue 4: IAB SA integration correction

Paper [1] proposes a correction to the IAB SA integration procedure in IAB BL CR for TS 38.401, which currently states the following in the Phase 2-1 of IAB-node integration procedure:

Phase 2-1: Backhaul RLC channel establishment. In this phase, at least the backhaul RLC channels for CP traffic e.g. carrying F1-C messages to and from the IAB-node, are established.
In [1] it is proposed to align with the RAN2 bootstrapping agreement, which says that only one channel is established.
Company views:

	Company
	Preference
	Comment

	Ericsson
	agree
	

	ZTE
	agree
	

	Nokia
	Wait for RAN2
	This is related to RAN2 design on the bootstrap. Cannot the CU establish multiple BH RLC CH, and “assign” one as default? Anyway, RAN3 can wait for RAN2 decision. 

	Samsung
	 Agree, with some revision 
	“at least the backhaul RLC channels” ( “at least one backhaul RLC channel”

	CATT
	agree
	

	Huawei
	Agree
	

	QC
	Agree
	Samsung has a good proposal on rewording. 

	
	
	


RAN2 has agreed on Feb25 that there will be exactly *one* default BH RLC CH established via RRC as a part of bootstrapping procedure. Therefore, the ‘at least’ is not an option.
Proposal 2: Introduce the following correction to the IAB SA integration procedure in IAB BL CR for TS 38.401: 
Phase 2-1: Backhaul RLC channel establishment. In this phase, one backhaul RLC channel for CP traffic e.g. carrying F1-C messages to and from the IAB-node, is established.

1.5 Key issue 5: Protocol stack clarification (Section 6.1.y Protocol stacks of IAB in BL CR TS38.401)

In last RAN3 meeting, the following protocol stack figure was agreed in BL CR of TS38.401. In [R3-200563], one unclear point w.r.t this figure is raised, i.e., the two “IP” boxes in the IAB donor DU indicate that the IP layer of IAB-DU at IAB node 2 is terminated at the IAB donor DU. Technically, the correct understanding is that IAB donor DU only reads the information in the IP header and does not perform any processing to the IP header. 
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Thus, [R3-200563] proposes the following modification to the figure:

· to align with this understanding, [R3-200563] proposed to delete two “IP” boxes in the IAB donor DU. 

· In addition, an editorial change is raised in  [R3-200563], i.e., change “BH NR RLC channel” in the figure to “BH RLC Channel”. 

Company views:

	Company
	Comments (if the answer is yes, please indicate the preferred clarification)

	Samsung 
	The clarification in [R3-200563] is better to have. 

	CATT
	We are fine with the clarification for protocol stack.

	Huawei
	Fine with the second change, but for the first one, we suggest use the original figure, in fact, the original figure does not mean the IP termination is IAB donor DU, IP layer is just a router layer, and keep IP box in IAB donor DU means the IP routing method is used for intra-donor F1. And in wireline networks, if IP based routing is used, the IP layer box can be located in every gateway/router. If we remove the IP box from IAB donor DU, it is strange to apply the BAP receiving modeling in IAB donor DU, since the BAP layer will deliver BAP SDU to upper layer, but there is no upper layer shown in IAB donor DU.

	QC
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The donor DU holds an IP routing function. What is missing in the present figure is this triangle that interconnects the two IP boxes (I have inserted it in the corrected figure above). 
Removing the IP boxes would be technically incorrect. 
We are fine with the editorial change (i.e. drop “NR”).

	Ericsson
	We like the triangle. The IP is tunneled from donor DU to the destination IAB-DU and the picture needs to indicate that.
The second change is OK.

	
	


Proposal 3: RAN3 agrees the following changes to Figure 6.1.y-1 and Figure 6.1.y-2:

· Change “BH NR RLC channel” in the figures to “BH RLC Channel”. 
· Superimpose a triangle over the IP boxes at the IAB-donor-DU stack.
2 Phase 2: 

2.1 Key issue 1: Options for IAB topology discovery
Based on the discussion in this document and over email, we derive the following proposal:
Proposal 1: RAN3 agrees the following changes in IAB BL CR for TS 38.401:

· Opt1 for topology discovery is removed;

· Option 4b for IAB topology discovery is added: 

· The IAB-donor-DU inspects UL packets and caches unknown IP->BAP mappings for the return path (like learning bridge in Ethernet);

· The following note is added: 

· OAM-configured IP address allocation is supported in Rel16 by implementation. 

Company views:

	Company
	Comment

	Ericsson
	Agree. Opt1 should be removed, as it does not work with IPsec tunnel mode. 
Opt3 works with IPsec, it works for all options where the IP addresses are indicated to the IAB-node by the IAB-donor-CU. 
Opt3 also works for OAM-based IP address allocation: IAB-DU provides its BAP routing IDs to the OAM and receives the corresponding IP addresses back. Then the OAM configures the donor-DU with this BAP-IP mapping as well.
Opt4b is workable.

	QC
	Agree. Opt1 should be removed.

Agree. Keep Opt 3.

After thinking about, it we propose Opt 4d: The IAB-node, that receives its IP address from OAM server via PDU session, uses the very same PDU session (i.e. the MT’s IP address) to establish F1AP association with CU-CP, and sends the BAP address and the IAB-DU’s outer tunnel IP address to the CU-CP. It then establishes a new F1AP connection with the CU-CP using the IAB-DU’s IP address and the same DU identifier as before.

	Nokia
	Disagree

As commented by multiple companies, Option 3 has problems, e.g. the collocation information is needed before the F1 Setup. If Option 4b is adopted, then both Option 1 and 3 shall be deleted.
The IP address is discussed in CB#44. Also, there is no need to add a note for implementation choice, which just complicated the IOT.

	ZTE
	Disagree. 

Opt3 doesn’t work for OAM-based IP address allocation. With regard to Ericsson’s comments above, it is infeasible that IAB-DU provides its BAP routing IDs to the OAM and receives the corresponding IP addresses back since IAB-DU obtains its BAP routing IDs after DU setup however IAB DU shall obtain its IP addresses before DU setup. 

Furthermore, there may be no interaction between the OAM of IAB node and OAM of  IAB donor DU.

	Ericsson 2
	@ Nokia, ZTE: as Nokia pointed out in an earlier paper on topology discovery (R3-196756):
Observation 1: using OAM to assign the IP address to the IAB node have some issues. 

Proposal 1: there is no need to develop the specification to address implementation based option.
The above means that we should not optimize our solutions to serve an implementation-based option. So, the OAM-based IP is not a drawback of Opt3 for topology discovery.
The following claim by Nokia is also incorrect: ‘Option 3 has problems, e.g. the collocation information is needed before the F1 Setup’ 
The donor CU knows the exact parent of the MT. When it receives the IP request, allocates the BAP routing IDs and allocates/assigns the IP addresses, the donor-CU has all the necessary information to start setting up BH connectivity towards the IAB node.

	Samsung 
	Disagree

This issue now becomes much complex than before and suddenly many solutions come out. If we want to make conclusion in this meeting, we prefer to Opt 1 for IP address allocation via network side; Opt 2 for IP address allocation via OAM 

	Huawei
	Disagree.

Have same feeling as Samsung, the discussion becomes complex and totally diversified. We prefer option 1 if IAB obtain IP address from CU via RRC, and option 2 if IAB node get IP address from OAM.

To me, it is hard to understand how the new 4b works, the IAB node will not carry its own BAP address in the UL packet, then how can the donor DU learn the mapping from IP for IAB node and BAP address of this IAB node.


2.2 Key issue 4: IAB SA integration correction
RAN2 has agreed on Feb25 that there will be exactly *one* default BH RLC CH established via RRC as a part of bootstrapping procedure. Therefore, the ‘at least’ is not an option.
Proposal 2: Introduce the following correction to the IAB SA integration procedure in IAB BL CR for TS 38.401: 
Phase 2-1: Backhaul RLC channel establishment. In this phase, one backhaul RLC channel for CP traffic e.g. carrying F1-C messages to and from the IAB-node, is established.
Company views:

	Company
	Comment

	Ericsson
	Agree

	QC
	Agree

	Nokia
	Disagree

As we commented early, Donor CU may set up multiple BH RLC Channels but it indicates only one to be used during bootstrapping. This is up to RAN2 design. RAN3 just need to align with RAN2. 



	ZTE
	Agree. 

	Samsung 
	Why not following the original one, i.e., “at least one …”? 

	Ericsson 2
	Please check the text in phase 3

	Huawei
	Agree  


2.3 Key issue 5: Protocol stack clarification (Section 6.1.y Protocol stacks of IAB in BL CR TS38.401)

Proposal 3: RAN3 agrees the following changes to Figure 6.1.y-1 and Figure 6.1.y-2:

· Change “BH NR RLC channel” in the figures to “BH RLC Channel”. 

· Superimpose a triangle over the IP boxes at the IAB-donor-DU stack.
Company views:

	Company
	Comment

	Ericsson
	Agree

	QC
	Agree

	Nokia
	Agree

	ZTE
	Agree

	Samsung
	agree

	Huawei
	Agree  

	
	


3 Phase 3: 

The Opt1 needs to be removed, since it does not work with IPsec tunnel mode.

Regarding the comments on Opt3 for OAM-based IP allocation, we agree with what Nokia pointed out in an earlier paper on topology discovery (R3-196756):

Observation 1: using OAM to assign the IP address to the IAB node have some issues. 

Proposal 1: there is no need to develop the specification to address implementation based option.
The above means that we should not optimize our solutions to serve an implementation-based option. So, the OAM-based IP is not a relevant drawback of Opt3 for topology discovery.
The following claim by Nokia is also incorrect: ‘Option 3 has problems, e.g. the collocation information is needed before the F1 Setup’ 
The donor CU knows the exact parent of the MT. After it receives the RRC IP request, allocates the BAP routing IDs and allocates/assigns the IP addresses, the donor-CU has all the necessary information to start setting up BH connectivity towards the IAB node and all that precedes F1 setup.
Proposal 1: RAN3 agrees the following change in IAB BL CR for TS 38.401:

· Opt1 (‘The IAB-donor-CU discovers collocation of IAB-MT and IAB-DU from the IP address used by the IAB-DU for F1-C’) for topology discovery is removed.
Proposal 2: Reformulate the Phase 2-1 of IAB SA integration procedure in IAB BL CR for TS 38.401 as follows: 

Phase 2-1: Backhaul RLC channel establishment. During the bootstrapping procedure, one default backhaul RLC channel for CP traffic e.g. carrying F1-C messages to and from the IAB-node, is established. This may require the setup of a new backhaul channel or modification of an existing backhaul RLC channel between IAB-node 1 and IAB-donor-DU. The IAB-donor-CU may establish additional (non-default) BH RLC channels.
Proposal 3: RAN3 agrees the following changes to Figure 6.1.y-1 and Figure 6.1.y-2 in IAB BL CR for TS 38.401:

· Change “BH NR RLC channel” in the figures to “BH RLC Channel”. 

· Superimpose a triangle over the IP boxes at the IAB-donor-DU stack.
Proposal 4: Agree the TP for IAB BL CR for TS 38.401, presented in R3-201356.
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