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1 Introduction

This contribution summarizes the offline discussion on CB: # 10_IAB_DCoperation.

CB: # 10_IAB_DCoperation

ZTE:

- It is up to IAB-node implementation to decide which option is used for IP address assignment for F1-C over LTE leg

QC:

- IAB-donor informs the IAB-node via RRC signaling if only LTE leg, only NR leg, or both LTE leg and NR leg can be used for F1-C. (QC,HW but HW does not consider the case where both are configured)

- IAB-donor sends its IP address for the X2/LTE path to the IAB-node via RRC?

- Liaise RAN2

HW: 

-  For OAM-based IP address assignment, IAB-node only informs the IAB-donor-CU of the IAB-node’s IP addresses for NR leg. 

-  If RAN2 allows to use a new RRC message for IP address request/report from/to the IAB-donor-CU via LTE leg+X2 interface in NSA case, how to transmit this message over X2 interface needs to be clarified by RAN3, e.g. to modify RRC Transfer message or define a new X2AP message.

SS:

- OAM based method is used for the IP address allocation for F1-C over LTE leg

Nok: 

- Do not support configuring both LTE leg and NR leg for F1-C. (+HW?)

- Capture in st2: It is up to Donor-CU to decide to only configure LTE leg, or only configure NR leg, for F1-C.

- link local IP address is used for F1-C over LTE leg. 

- IAB determines its link local IP address to be used for F1-C over LTE leg. 

-  how the IAB knows the link local IP address(es) of the IAB-donor-CU is outside of RAN3 specs.

(Nok - moderator)

Summary of offline disc R3-203972
2 For the Chairman’s Notes

(Proposal 1 is copied from the agreed RAN3 LS R3-204165, with a few editorial changes)
Propose the following agreement: 

· Proposal 1: 

For F1-C traffic transfer for NSA IAB, the LTE leg and NR leg should use separate IP address pairs {IAB-DU’s IP address, IAB-donor-CU’s IP address}. How the IAB-DU gets the remote IP end point(s) and its own IP address for LTE leg is not specified in this release.

The IAB-donor-CU decides to only configure LTE leg, or only configure NR leg, or configure both LTE leg and NR leg, to be used for F1-C traffic transfer. The configuration may be performed before IAB-DU part setup. IAB-donor-CU may also change the configuration after IAB-DU part setup. In case the configuration is not performed before IAB-DU part setup, the IAB node uses the NR leg as the default one. When both LTE leg and NR leg are configured, it is up to the implementation to select the leg for F1-C traffic transfer.

· Proposal 2: Introduce a new X2AP IE (sent from MeNB to en-gNB) for IP address request/report.
· Agree Stage-2 TP R3-204246

· Agree Stage-3 X2AP TP R3-204247. 
3 Discussion

3.1 IP address to be used for F1-C over LTE leg

Last RAN3 meeting agreed “Separate IP address pairs {IAB-DU’s IP address, CU’s IP address} should be used for NR leg and LTE leg.” There are several options on how the IAB know the IP address to be used for F1-C leg. 

· Option 1: The IP address is selected from the link local unicast address space of either IPv4 or IPv6, i.e. IP address allocation is performed in IAB-node.
This option is described in contribution [2]

 REF _Ref41899661 \r \h [6]. In this option, the IAB node can select any other IP address that is not the same as the CU’s IP address.

· Option 2: The IP address is one of the F1-C IP addresses obtained from OAM or IAB-donor, which means the IP address allocation procedure for F1-C over LTE leg follows the same procedure as SA/NSA IP address allocation.
This option is described in contribution [1]

 REF _Ref41899775 \r \h [3]. When Donor assign the IP address, the IAB node may need to know which IP address is assigned for LTE leg ([3]).

· Option 3: use OAM to configure the IAB.

This option is described in contribution [4]. 
Q1-1: Which option is preferred for assigning the IP address (to be used for F1-C over LTE leg) to IAB node? 

	Company 
	Answer to above question
	Comments (please provide views on your choice)

	Nokia
	Option 1 or Option 3
	Option 2 may need RRC changes, e.g. to inform the IAB node that specific IP address(es) are to be used for F1-C over LTE leg. There is no issue or Stage-3 impact for Option 1 or Option 3. A simple solution is preferred. 

	Samsung
	Option 3
	The IP address for F1-C over LTE is different from the one used over NR leg, and it is not used for the IP routing. Thus, we don’t need introduce too much specification impact. In this sense, Option 3 is the simplest way. 

	QC
	Option 1 or Option 3


	If we apply proper IP policies, the IP addresses used should be link-local. In any case, they should be different from any IP address used on the NR path. Therefore, Option 2 should not be used. 

Note: Option is not necessarily the simplest way. If the IAB-node knows the IAB-donor’s IP address for this path (see next question) it can just select any other (link local) address by itself.  

	Huawei
	Option 2
	Use same mechanism for the SA/NSA solution aims at not increase further complexity on the IP address allocation. We had very long term discussion on the OAM based and IAB donor based IP address allocation, if we go for option 1, the IAB node will support another solution for IP address request. In addition, option 1 may cause some conflict if different IAB nodes select same link local IP address, considering that the IAB-donor-CU only see the inner IP address if IPsec tunnel mode is used to protect F1, if this happens the IAB donor CU cannot differentiate the F1-C packets from which IAB node. 

	KDDI
	See comments
	We think at least option1 and option3 should be supported. We are also ok to have option2 additionally. But as Nokia comments above it requires RRC changes, so we may want to discuss Option2 in next release if needed.

	ZTE
	Option 2
	We cannot see any technical reason about why option 2 does not work. About the specification impact, companies think donor-CU needs to inform the IAB node that specific IP address(es) are to be used for F1-C over LTE leg. We think the indication is no need. After receiving IP addresses, IAB-node can choose any (F1-C) IP address to be used for LTE leg, just guarantee the IP addresses chosen for LTE leg and NR leg are different. Once donor-CU receives the packet from MeNB, it is aware of the IAB-node’s IP address used for LTE leg. 

In our opinion, both of these two options are workable and neither of them requires additional specification enhancement. So, we think it could be up to IAB-node implementation to decide which option is adopted.

	Ericsson
	Option 2 or 3
	Option 1 introduces too much diversity into IP address allocation. Besides, we should be consistent with the existing work for SA IAB IP address allocation, where the IAB node does not decide which address to use for what purpose.

	AT&T
	Option 1 and Option 3
	We are concerned about RRC changes that may be required for Option 2. Option 1 and 3 seem to be efficient ways to achieve this functionality for Rel-16. 

	Verizon
	Option 1 and 3
	Option 2 can be considered for Rel-17 given need for RRC changes.


Next question is how IAB node know the Donor-CU’s IP address to be used for F1-C over LTE leg. 

· Option a: use OAM to configure IAB

Just like normal gNB-DU, the IAB is preconfigured with the Donor-CU’s IP address. 

· Option b: The IAB-donor to send its IP address for the X2/LTE path to the IAB-node via RRC

This option is described in contribution [2]. 

Q1-2: which option is preferred to provide Donor-CU’s IP address (to be used for F1-C over LTE leg) to IAB node? 

	Company 
	Answer to above question
	Comments (please provide views on your choice)

	Nokia
	Option a


	We prefer same mechanism for how IAB know the IP address of Donor-CU for NR leg. 

	Samsung
	Option a
	This is aligned with the legacy F1 interface. 

	QC
	Option a
	Note that if OAM configures CU’s IP address, Q1-1 become irrelevant since the IAB itself can pick any unused IP address.

	Huawei
	Option a
	Align with what R3 have agreed for normal SA/NSA case.

	KDDI
	See comments
	At least option a should be supported. We may want to discuss Option b in next release if needed.

	ZTE
	Option a
	

	Ericsson
	Both
	We would prefer to have Option b for both SA and NSA, but since for SA we decided not to have an explicit indication of Donor CU address in this release, we could agree Option a.

	AT&T
	Option a
	Agree with KDDI that we may want to consider Option b for next release, if needed.

	Verizon
	Option a
	Alignment with gNB-DU is desired


Summary: 

For Q1-1: Which option is preferred for assigning the IP address (to be used for F1-C over LTE leg) to IAB node? 

Option 1 or Option 3 can be considered to avoid the impact to RRC. In both Option 1 and Option 3, it may be considered that that it is out of RAN3 specification on how the IAB node get the IP address for LTE leg, e.g. it may be option 1 that IAB node select a local IP address by its implementation, or the OAM may configure the IP address. 

For Q1-2: which option is preferred to provide Donor-CU’s IP address (to be used for F1-C over LTE leg) to IAB node? 

Same as normal gNB-DU. The IAB may be configured with the IP address of the Donor-CU. this may be covered by current TS38.401 text (copied as below)

NOTE: …. How the gNB-DU gets the remote IP end point(s) and its own IP address are outside the scope of this specification. 
So the existing TS38.401 text may address both Q1-1 and Q1-2. The only potential proposal is to capture the previous agreement “Separate IP address pairs {IAB-DU’s IP address, CU’s IP address} should be used for NR leg and LTE leg.”
Potential proposal:

· P1-1: Add Stage-2 text to capture the previous agreement “Separate IP address pairs {IAB-DU’s IP address, CU’s IP address} should be used for NR leg and LTE leg.”
· P1-2: How the gNB-DU gets the remote IP end point(s) and its own IP address for F1-C over LTE leg are outside the scope of RAN3 specification.
Samsung:

We are fine to P1. In addition to this, we may need say the IP address derivation for LTE leg is out of scope. E.g., 

 Add Stage-2 text to capture the previous agreement “Separate IP address pairs {IAB-DU’s IP address, CU’s IP address} should be used for NR leg and LTE leg.” and “How the gNB-DU gets the remote IP end point(s) and its own IP address for LTE leg are outside the scope of this specification”
Nokia: Agree with Samsung. Added P1-2.
KDDI : 

We are not combatable with P1-2, so want to change the warding like “How the gNB-DU gets the remote IP end point(s) and its own IP address for F1-C over LTE leg are not specified in this release.”
Nokia: will use the same text as agreed in the LS to RAN2 (R3-204165).
3.2 Impact to X2 of IP address assignment for NSA IAB

Contribution [3] discuss the impact to X2. More specifically, In case of no SRB3, all IP address allocation related messages between IAB-node and the IAB-donor-CU need to be transmitted through the LTE leg. 

· For IP address allocation, RAN2 has agreed that donor-CU uses RRCReconfiguration message to send the assigned IP addresses to IAB-node. Currently, the existing LTE Uu and X2 interface already support the transmission of this message.

· For IP address request/report, RAN2 only has agreed that either an existing message (e.g. RRCReconfigurationComplete) or a new message can be used for IP address request. According to current RAN2 email discussion, most companies prefer to use a new message for IP address request/report to donor-CU in both SA and NSA mode. If agreed, how to transmit this new message over LTE Uu and X2 interface needs to be clarified. 

Question 2: Any impact to X2 interface to support the IP address request/report?

	Company
	Comment

	Nokia
	We may need to wait for RAN2 decision, but it seems no impact to X2 interface. 

	Samsung
	Based on our answers to Q1-1 and Q1-2, additional impact to X2 seems to be unnecessary.

	QC
	Agree with Nokia and Samsung. No impact expected if we stick with OAM-based IP address assignment.

	Huawei
	Should wait R2.

	ZTE
	Wait for RAN2.

	Ericsson
	We support option 2 in Q1, so there will most likely be X2AP impact.

	Verizon
	X2 impact likely unnecessary



This is related to the 2nd bullet above, how to transfer the IP address request/report from MeNB to SgNB via X2 interface? The X2 RRC TRANSFER message are copied as below (omitted unrelated IEs) 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	…
	
	
	
	
	
	

	Split SRB
	
	0..1
	
	
	YES
	reject

	>RRC Container
	O
	
	OCTET STRING
	Contains a PDCP-C PDU encapsulating an RRC message as defined in subclause 6.2.1 of TS 36.331 [9] and ciphered with the key of the MeNB
	–
	

	>SRB Type
	M
	
	ENUMERATED (srb1, srb2, ...)
	The SRB type
	–
	

	>Delivery Status
	O
	
	9.2.104
	DL RRC delivery status of split SRB
	–
	

	NR UE Report
	
	0..1
	
	
	YES
	reject

	>RRC Container
	M
	
	OCTET STRING
	Includes the UL-DCCH-Message as defined in subclause 6.2.1 of TS 38.331 [31] containing the MeasurementReport message or FailureInformation message.
	–
	

	…
	
	
	
	
	
	

	Fast MCG Recovery via SRB3 from SgNB to MeNB
	
	0..1
	
	
	YES
	ignore

	>RRC Container
	O
	
	OCTET STRING
	Includes the UL-DCCH-Message as defined in subclause 6.2.1 of TS 36.331 [9] containing MCGFailureInformation message.
	–
	

	Fast MCG Recovery via SRB3 from MeNB to SgNB
	
	0..1
	
	
	YES
	ignore

	>RRC Container
	O
	
	OCTET STRING
	Includes the DL-DCCH-Message as defined in subclause 6.2.1 of TS 36.331 [9] containing the RRCConnectionReconfiguration or RRCConnectionRelease message.
	–
	


One possible option is to use NR UE Report IE, but strictly speaking the IAB-MT IP address request/report is not a UE report. So two options: 

· Option 1: modify the NR UE Report IE for IP address request/report.
In this option, the NR UE Report IE name is not changed, but the semantics description need to be updated for IP address request/report.
· Option 2: add a new IE for IP address request/report.
Question 2-1: which X2AP IE is used for IP address request/report?

	Company
	Comment

	Nokia
	Option 2 may be clean. 

	ZTE
	Agree with option 2. It is better to define a independent IE for IP address request/report 

	Huawei
	Option 2

	Samsung
	Option 2 makes sense to us. 

In addition, if our understanding is correct, the intention of this issue is to allow using LTE leg for IP address request/report. If so, the impact is not just for X2AP, LTE RRC is impacted as well. Does RAN2 make any progress on this issue?


	Ericsson
	Opt2

	
	

	
	


Summary:



Companies prefer to introduce a new X2AP IE from MeNB to en-gNB, for IP address request/report. 
Potential proposal:

· P2: Introduce a new X2AP IE (sent from MeNB to en-gNB) for IP address request/report.
3.3 Whether configure both LTE leg and NR leg

Last RAN3 meeting agreed “It is up to Donor-CU to decide to only configure LTE leg, or only configure NR leg, or configure both LTE leg and NR leg, for F1-C.”

Contribution ([5]) raise some issues when both LTE leg and NR leg are configured for F1-C. More specifically, when both legs are configured, the IAB and Donor-CU may make different decision on using LTE leg or NR leg for F1-C

· the IAB and Donor-CU has to monitor both LTE leg and NR leg for incoming F1-C traffic. 

· When multi-homing is used, NR leg and LTE leg are treated as different path. In multi-homing, the return traffic is usually sent back over the same path. Using different path for inbound traffic and outbound traffic cause issues for the SCTP path management.

· When multiple SCTP association is used, i.e. one SCTP association over LTE leg, and another SCTP association over NR leg. Current TS38.472 defines “a single SCTP association shall be employed for F1AP elementary procedures that utilize non-UE-associated 
ignaling with the possibility of fail-over to a new association to enable robustness.” So it is not possible for IAB to use the SCTP association over LTE leg to initiate the F1 Setup, then receive the F1 SETUP RESPONSE message from the SCTP association over the NR leg.

Contribution ([5]) propose it is up to Donor-CU to decide to only configure LTE leg, or only configure NR leg, for F1-C.

Q3-1: is it agreeable to change previous agreement to remove “configure both LTE leg and NR leg”, i.e. only configure LTE leg or only configure NR leg, but NOT configure both LTE leg and NR leg, for F1-C?

	Company 
	Answer to above question
	Comments (please provide views on your choice)

	Nokia
	Yes
	As commented in [5], there may be no need to add the complexity to configure both LTE leg and NR leg. The Donor-CU can determine whether only configure LTE leg (then use it), or only configure NR leg (then use it). 

In addition, if both legs are configured, it may need to define when switch from one leg to another leg. 

	Samsung
	See comments
	In our understanding, the intention of F1-C over LTE is for the robustness. Thus, we may face the case that both LTE and NR are not robust enough. In this case, both LTE and NR leg may be needed. 

The concerns in [5] seems to be about the separate paths for the request and response signalings over the single SCTP association. We just wonder how this issue is solved in the legacy case since we didn’t see any uniqueness in case of IAB. 

	QC
	No
	I strongly disagree with Nokia. 

Further, the assessment in the bullets above is technical incorrect!

SCTP supports IP multihoming of the shelf. Simultaneous support for LTE and NR paths is nothing else as SCTP multihoming. That was the reason, why RAN2 wanted to transport the entire F1-C stack instead of just F1AP. 

Further, Samsung made a good point that a relevant use case is to keep the LTE path as a backup, which can be used in ad-hoc manner if the NR path fails. This was RAN2’s main idea when they sent this LS.

	Huawei
	Not need change
	Since we can use SCTP multi-homing and multi-TNLA association for F1, so, if both legs are configured, it can still work. I didn’t see what’s the difference from the traditional F1 case if we just take the two different legs as different paths to carry F1AP messages. 

From our point of view, LTE-only configuration does not make sense since the LTE leg is used as backup, that is the initial intention from RAN2. But we accept compromise to that all three situations can be configured, up to CU’s implementation, as agreed in last meeting.

	KDDI
	No
	We share the view with QC.

	ZTE
	No 
	

	Ericsson
	No
	We should capture that:

· The NR leg should be used as primary, and LTE is used as backup when NR leg fails (we prefer this option), or, in the worst case,
· It is up to implementation which leg to use when.

Nokia proposal is too limiting and is not acceptable.

	AT&T
	No
	We don’t see the necessity to limit configuration to only one link. In fact, limiting to one link may take away the flexibility to use the LTE link when needed if the NR link fails, or vice versa. 

	Verizon
	No change needed
	Would like to have flexibility to use LTE and NR legs in various configurations.


Q3-2: if the answer to Q3-1 is “No”, please describe how to address the issues as described in Contribution ([5])

	Company 
	Comments (please provide views on your choice)

	QC
	This question also applies if Q3-1 is answered with YES, since the IAB-donor-Cu still has to communicate to the IAB-node which of the paths to select.

This question is currently handled by RAN2:

· [AT110e][045][IAB] Partiuclar issues I Misc (ZTE) 

Scope: Address open issues related to F1-C/F1AP transport and configuration including R2-2004338,…

Note that R2-2004338 refers to RAN3’s LS on this topic.  

	
	

	
	

	
	

	
	

	
	

	
	


Based on the discussion above, some Stage-2 text needs to be added to capture the agreement on using LTE leg for F1-C.  

Contribution ([2]) also discusses “The IAB-donor to inform the IAB-node via RRC signaling if only LTE leg, only NR leg, or both LTE leg and NR leg can be used for F1-C.” Since it is RAN2 scope on how to configure the IAB to use LTE leg or NR leg, no action is required in RAN3. 

Summary:

For Q3-1: is it agreeable to change previous agreement to remove “configure both LTE leg and NR leg”, i.e. only configure LTE leg or only configure NR leg, but NOT configure both LTE leg and NR leg, for F1-C?

Majority view is no change to previous agreement. When both LTE leg and NR leg is configured, it is up to the implementation to select a specific leg for F1-C transfer.

Potential proposal:

· P3: Add Stage-2 text to capture the previous agreement “It is up to Donor-CU to decide to only configure LTE leg, or only configure NR leg, or configure both LTE leg and NR leg, for F1-C.”

Following TP to TS38.401 BL CR is suggested for P1 and P3 (TP is to be added at the end of Section 8.z.2):
8.z.2
NSA IAB Integration procedure

…

The IAB-donor-CU decides to only configure LTE leg, or only configure NR leg, or configure both LTE leg and NR leg, to be used for F1-C traffic transfer. The configuration may be performed before or after Phase 3. The LTE leg and NR leg should use separate IP address(es) in the IAB-DU and in the IAB-donor-CU. When both LTE leg and NR leg are configured, it is up to the implementation to select a specific leg for F1-C interface signalling transfer.
Note: How the IAB-DU gets the remote IP end point(s) and its own IP address for LTE leg are outside the scope of this specification.
Samsung: we provide some revisions as above. In addition, do we need prepare LS to RAN2 for RRC signalling design on the configuration?
Nokia: ok, but we may need to capture the fact that this configuration may be performed after Phase 3, e.g. in normal IAB operation, Donor-CU want to reconfigure the F1-C transfer, e.g. from LTE leg only to NR leg only. 
QC: The stage-2 looks good. I don’t think RAN2 needs to do anything for the IP address assignment. However, it might be good to send them an LS containing this stage-2 text. 
3.4 Any other issues

Please add any other issues. 

	Company 
	Comments (please explain the issue)

	
	

	
	

	
	

	
	

	
	

	
	

	
	


4 Conclusion, Recommendations
If needed
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We think as long as before F1 traffic transmission, the configuration can be performed. Of course, such configuration can be performed after F1 setup. So, “may” in the sentence makes sense. 





