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1 Introduction
This contribution is to summarize the offline discussion for the following CB:

CB: # 44_Email044-IAB_IPaddr_mgmt

-  multiple IP addresses of a network domain are requested/provided via an explicit number or via IP prefix length?

- common or separate sets of IP addresses for UP and CP?

- specify the F1AP messages for CU-based IP address requests from the IAB-donor DU

- liaise RAN2 to support RRC-based IP address release on IAB-node?

- how the redundantly connected IAB-node selects the source IP address for UL packets?

- IAB-DUs to use the same methods for configuration of security layer, discovery of CU-CP and SeGWs, and other IP-based services as wireline DUs?

- merge discussion from other papers; check details

- attempt agreement of a converged TP?

(SS)

Summary of offline disc

As assigned by Chairman, the offline discussion will at least cover the following contributions in this meeting, and the number before each contribution will be used for reference in this summary:

[1] R3-200568 (TP for NR-IAB BL CR for 38.473) Further discussion on IP address issues of IAB network (Samsung)

[2] R3-200569 [Draft] LS on IP address management in IAB network (Samsung)

[3] R3-200606 The impact to F1 interface regarding IAB IP address management (Nokia, Nokia Shanghai Bell)

[4] R3-200755 (TP for NR-IAB BL CR for TS 38.473) :IP address management for IAB node (Huawei)

[5] R3-200770 (TP for NR_IAB BL CR for TS 38.473): IP address allocation (ZTE, Sanechips)

[6] R3-200785 Discussion on the F1AP signalling for IP address allocation  (ZTE, Sanechips)
[7] R3-200815 (TP for NR-IAB BL CR for TS 38.473): IP Address Allocation for IAB-nodes (Ericsson, KDDI)

[8] R3-200417 Remaining IP transport issues for IAB (Qualcomm Incorporated)

It seems that the above contributions are not quite converged. Thus, some discussions are needed, and the down-selection among multiple solutions are necessary. So, this offline discussion is divided into three phases:

· Phase I:  view collection to multiple issues

· Deadline: Tuesday, Feb. 25, 0900 CET
· Phase II: Conclude the agreeable way forwardways forward
· Deadline: Wednesday, Feb. 26, 1800 CET
· Phase II: TP formation  

· Deadline: Thursday, Feb. 27, 1800 CET
2 Discussions (Phase I)
2.1 Principal aspects

Among 8 contributions, one [7] develops this topic via a different way from others. Since we didn’t have any signaling design discussion before, it is better to collect views on some principle issues.  
· Issue 1: IP address allocation by coupling routing path

Among the above 8 contributions, there are two ways for signaling design: 

Way 1 (IP address allocation by not coupling with routing path):

· IAB donor CU sends request to the IAB donor DU; 

· IAB donor DU responses the IP address related information. 

Way 2 (IP address allocation by coupling with routing path): 

· 
· The request message couples the IP address request (in case IAB donor DU allocates IP address) or IP address (in case IAB donor CU allocates IP address) with the BAP routing ID and optionally DSCP/flow label
· The response message couples the IP address with BAP routing ID and optionally DSCP/flow label 
It can be observed that Way 2 aims at combining both IP address allocation and mapping configuration for the routing path in a single procedure. Meanwhile, this method can separate the bearer mapping and routing path mapping at the IAB donor DU. 

This issue is a basic one since two ways have quite different F1AP signalling designs for IP address allocation. Thus, before we get into the details, it is better to make a choice between them. In Rapporteur’s understanding,  most of companies are in favour of Way 1. However, it is better to collect companies’ view again before getting conclusion. 

Q1: which way to go for the IP address allocation (Way1 vs. Way2)? 

	Company 
	Which way to go (Way 1 vs. Way2)? 
	Comments (please provide views on your choice)

	Samsung 
	Way 1
	In our opinion, IP address allocation and routing path configuration are separate operation towards the IAB node. After assigning one IP address to the IAB node, the IAB donor DU can configure multiple paths to this IAB node. Moreover, the routing paths can be added/removed/updated even if the IP address is not changed. 

	QC
	Way 1
Way-2 won’t work!
	Way 2 implies that the IP address allocation via donor DU is always used. It may, however, be possible that the CU is OAM-configured with the donor DU’s IP address pool or that the CU obtains these addresses from an DHCP server outside the donor DU. In these scenarios, way 2 would not work.  

	Ericsson
	Way 2 will work!
	@QC: Way 2 *does not* assume that IP allocation via donor-DU is always used – it accommodates both CU- and DU-performed IP address allocation. The proposed message from donor CU to donor DU has an embedded choice, for an IP address request or indication. In the latter case, the donor CU indicates the allocated addresses to the donor DU, together with the corresponding BAP routing IDs, in order to create the corresponding coupling at donor DU. So, it works in both scenarios given by QC.
Establishment of coupling between BAP Routing IDs and the corresponding outer IP addresses at the donor-DU is essential for IAB node connectivity. We see no technical reason not to do it together with IP address allocation. Why should we create the BAP-IP coupling at donor-DU later rather than sooner?

	AT&T
	Way 2, but…
	It seems that either ways could be made to work, and Way 2 combines the BAP-IP mapping at the donor DU in a single procedure. Would Way 2 require use the same proposed procedure to update the routing ID part of the BAP-IP mapping in case of there are changes to the routing path? 

	Nokia 
	Way 1
	Way 1 is simpler than Way 2. For example, a Donor-CU may request 64 IP addresses (e.g. to be used by 32 IABs) from the Donor-DU, before any IAB node connected. There is no need to initiate the request IP address procedure for each IAB. 

	Huawei
	Way 1
	IP address allocation should be separate procedure from the BAP routing ID configuration.  IAB node get IP address for DU, and then IAB donor CU provide BAP routing derivation configuration to the IAB donor DU. IAB node can support multiple routing path identified by multipled BAP routing IDs even use one IP address, so there is no reason to couple the two things together.

	ZTE
	Way 1
	Share the same view as Samsung.


Summary: 5 out of 7 companies choose Way 1. Since this is a very basic issue, Rapporteur proposes to have more extensive discussions, and give the following potential proposal:
Potential proposal 1: the signaling design of the IP address allocation follows the way as: IAB donor CU sends request to the IAB donor DU, and then IAB donor DU responses the IP address related information, in which the BAP-IP coupling is not considered. 
· Issue 2: signaling type

The contributions provide the following options for signaling type of the IP address allocation:
· Opt1: F1 Setup request/response or gNB-DU configuration update: [4]

· Opt2: New F1AP procedure (class-1 non-UE associated F1AP): [1] [6] [8]

· Opt3: New F1AP procedure (class-1 UE associated F1AP): [7]

· Opt4: New F1AP procedure (class-2)

· Opt5: F1AP UE context setup procedure 

        Rapporteur understands the final signaling type depends on the conclusion of Issue 1 above. 

Q2: which signaling type is used for the IP address allocation?

	Company 
	Which signalling option? 
	Comments (please provide views on your choice, if any)

	Samsung 
	Opt 2
	Our comment is based on Way 1 for Issue 1. 
The IP address allocation is not related to any specific UE served by IAB donor DU. It is natural to use non-UE associated F1AP. Meanwhile, the existing non-UE associated are not used for IP address allocation. It is better to use a new one. 

	Qualcomm
	Opt 2
	We agree with Samsung.

	Ericsson
	Opt3, but open to Opt2 if donor-CU includes the allocated BAP routing IDs.
	Our paper R3-200815 proposes a new UA procedure, but we are also open to using a new NUA procedure, provided that the request message contains the allocated BAP Routing IDs.

	AT&T
	Opt2
	It seems either Opt2 or Opt3 could work, but Opt2 seems more natural given that no UE is associated with the IP address allocation.

	Nokia 
	Opt 1 or Opt 2
	Agree with Samsung that this is based on Way 1 for Issue 1. 

No strong view on Opt 1 or Opt 2.

	Huawei
	Opt 1 or Opt 2
	We prefer class 1 non-UE associated signalling, both option 1 and option 2 works. Reuse an existing F1AP procedure, e.g. the gNB-CU configuration update may be a simple solution. However, if majority selects opt 2, we are also fine.

	ZTE
	Opt 2
	The IAB node which request the donor CU to allocate IP address, may not directly connect to the donor DU. So it is suggested to use non-UE associated signalling for IP address allocation. Current non-UE associated signallings are mainly used for F1 interface configuration, they are not suitable for IP address allocation. Based on the above analysis, we prefer to define a New non-UE associated F1AP procedure.


Summary: all companies indicates that Opt 2 can be used for IP address allocation, although some companies also indicate other options. 

Proposal 2: New class 1 non-UE associated F1AP procedure is defined for IP address allocation between IAB donor CU and IAB donor DU.
· Issue 3: enhancements if the IP address is allocated by the IAB donor CU

In RAN3#105bis, the following agreements were achieved:

0: The donor CU or donor DU can use OAM or DHCP to allocate IAB node IP address
The contribution [7] discussed the case when the IP address is allocated by IAB donor CU. Meanwhile, the related signaling is given. However, other contributions do not touch this part. From rapporteur’s understanding, most of companies think no specific F1AP signaling design is needed for this case.

Q3: To support IP address allocation via IAB donor CU, is any enhancement needed for the F1AP signaling design?

	Company 
	Is any enhancement needed? (Yes or no)
	Comments (please provide views on your choice, if any)

	Samsung 
	No
	Maybe some stage 2 clarifications are needed to mention the IAB donor CU can use OAM or DHCP to allocate IAB IP address. 

	Qualcomm
	No
	We should have a brief stage-2 clarification on this matter. There is a third option where the IAB-node gets its IP address from OAM and reports it to the CU. These variations affect topology discovery which is part of another email discussion. For that reason, IP address allocation and topology discovery need to be discussed on stage 2.

	Ericsson
	Yes
	First of all, what is the purpose of this question? We decided that the allocation by donor-DU is en-par with other options and our signalling must accommodate all these options.

Then, as mentioned in the answer to Q1, the establishment of coupling between BAP Routing IDs and the corresponding outer IP addresses at the donor-DU is essential. This is necessary regardless of whether the IP addresses are allocated by the donor CU, donor DU or the OAM. 

	AT&T
	Maybe
	This may depend upon the answer to Q1.

	Nokia
	No
	If one would like to use OAM, it is ok and up to the implementation choice. But there is no need to make specification changes to address the issues from a specific implementation choice. 

When there is signalling-based method, the OAM-based method shall not be adopted in order to avoid any potential IOT issue. 

	Huawei
	No
	Agree with Samsung and Qualcomm.

	ZTE
	No
	


Summary: 5 out of 7 companies think that F1AP signalling design for IP address allocation via IAB donor CU is not needed. However, the decision of this issue is based on the conclusion of Issue 1. So, Rapporteur gives the following potential proposal:
Potential proposal 3: F1AP signalling design for IP address allocation via IAB donor CU is not needed.
2.2 Intra-donor signaling design

This section mainly discusses the signaling details for IP address allocation via IAB donor DU. No matter which way to go for Issue 1 above, some common issues are identified as below:
· Issue 4: Maximum number of IP addresses

This parameter determines the maximum number of IP addresses allocated by the IAB donor DU at one time. In [7], 16 is proposed for IPv4. Other companies do not provide their views. Meanwhile, for IPv6, one option is that IAB donor DU allocates multiple IPv6 addresses. Thus, this parameter may be also applicable to IPv6 case. The potential way forward is as follows:

Potential way forward 1:  the maximum number of IP addresses is 16, which is applicable for both IPv4 and IPv6. 

Q4: Is the above Potential way forward 1 agreeable?

	Company 
	Yes or no?
	Comments (please provide views on your choice, if any)

	Samsung 
	No
	We prefer to 32
In TS38.743, maxnoofTNLAssociations=32, which defines Maximum numbers of TNL Associations between the gNB-CU and the gNB-DU. This parameter can be used to indicate the number of IP addresses used by gNB-DU for F1-C. 

Meanwhile, in Rel-16, maxnoofGTPTLAs=16, which defines maximum no. of F1 GTP Transport Layer Addresses for a GTP end-point. This parameter can be used to indicate the number of IP addresses used by gNB-DU for F1-U. 
With above observations, the value should be 32+16=48. However, considering IAB node may be simpler than a normal gNB-DU, we propose 32. 

	Qualcomm
	No
	It is not obvious why the IAB-node requires more than one IPv4 or IPv6 address. However, for flexibility, e.g. to reuse existing DU implementations that do use multiple IP addresses, support of multiple addresses might be useful. The max number should be different for IPv4 and IPv6. For IPv4, 16 might be a good upper bound. For IPv6, the max should be substantially larger and measured in prefix length. We propose 64bit prefix in compliance with PDU session prefix allocation.

	Ericsson
	?!
16 for v4
/64 prefix for v6
	How did the rapporteur extrapolate the E/// proposal for max 16 IPv4 addresses also to max 16 addresses for IPv6 as well? Based on what proposal?

Agree with QC: max 16 for v4 and a /64 prefix for v6.

	AT&T
	No
	Agree with QC and Ericsson. Max 16 for IPv and /64 prefix for IPv6.

	Nokia
	No. 
	This is for the F1AP interface between Donor-DU and Donor-CU, why cannot the Donor-CU require more IP address(es) from the Donor-DU? There is no need to perform this IP address request procedure whenever an IAB is connected. It is more efficient that the CU performs this procedure once, and use the received IP addresses for many IABs, e.g. get 64 IP address, then assign the IP address to 32 IABs.  

Suggest max value to be 64 or 128. 
Regarding to others’ comment to have max 16, we think that is for a specific IAB node (i.e. max 16 IP address in RRC signalling). 


	Huawei
	No
	We have no strong view about the number. But for the IPv6, we prefer flexible prefix length, rather than fixed 64, the current IPv6 address allocation also support flexible prefix allocation. We should not have such constraint. 

	ZTE
	
	We have no strong opinion on this issue.


Summary:  3 companies express the same view, i.e., 16 for v4, and 64bit prefix for v6. Except that, for v4, other options include 32, 64, or 128; for v6, one company expresses the intention of having a flexible prefix length rather than fixed 64. With these observations, more discussions are needed. So, Rapporteur gives the following potential proposal:

Potential Proposal 4: The maximum number of IPv4 address is 16 and the length of IPv6 prefix is 64.  
· Issue 5: IP address request and response for IPv4

For IPv4 allocation, all companies seem have the common understanding. Thus, Rapporteur gives the following way forward:

Potential way forward 2: For IPv4 allocation, the IAB donor CU provides the IPv4 address number, and IAB donor DU provides a list of IPv4 addresses. 

Q5: is the above Potential way forward 2 agreeable?

	Company 
	Yes or no?
	Comments (please provide views on your choice, if any)

	Samsung 
	Yes
	

	QC
	Yes
	This is one potential option. Alternatively, a prefix can be provided.  We don’t have a preference here.

	Ericsson
	Yes
	

	AT&T
	Yes
	

	Nokia
	Yes
	

	Huawei
	Yes
	

	ZTE
	Yes
	


Summary: all companies express the same view. So, we have

Proposal 5: For IPv4 allocation, the IAB donor CU provides the IPv4 address number, and IAB donor DU provides a list of IPv4 addresses
· Issue 6: IP address request and response for IPv6

For IPv6, the design on request and response have some variation among companies.  

Request message:

· Opt1: Including the IPv6 address number: [1] [6]

· Opt2: Including a choice between IPv6 address number and the prefix length: [4]

· Opt3: include indication of V6 version [7]

Response:

IPv6 address format:

· Opt 1: list of IP addresses: [3][6]

· Opt 2: one IPv6 prefix[3] [6][7]

· Opt 3: List of IPv6 prefix, each prefix is represented by transport layer address + IPv6 prefix length [1] 

It seems that company views are diverse. However, one common understanding is that if an IPv6 prefix is allocated, the IAB node can generate multiple IPv6 addresses based on its interface ID. Thus, the following way forward is given:

Potential way forward 3: For IPv6 address allocation, the IAB donor CU sends an indication of request IPv6 address (not address number), and the IAB donor DU responses one IPv6 prefix. 
The following question is whether IAB donor CU can request multiple IPv6 prefixes, and IAB donor DU can response multiple IPv6 prefixes. Rapporteur sees an example case, e.g., IAB donor CU may request IPv6 prefix for multiple IAB nodes in a single signaling. Apparently, a future-proof signaling design is to support allocation of multiple IPv6 prefixes.  

Q6: is the above Potential way forward 3 agreeable?

	Company 
	Yes or no?
	Comments (please provide views on your choice. If answer is no, please indicate whether Potential way forward 3 is a workable method or not, and also please take the future-proof way (i.e., IAB donor CU indicates the IPv6 address number, and IAB donor DU responses a list of IPv6 prefixes) into account, if necessary)

	Samsung 
	No 
	Potential way forward 3 is workable. However, we prefer to a future-proof way. 

	QC
	No
	The WF is out of question. 
RAN3 already sent an LS to RAN2 asking for an RRC-based request by the IAB-node of multiple IP addresses. This means that the CU must be able to specify the number of addresses in the request to the donor DU as well (e.g. Opt 1 or 2).
Allocation of multiple IPv6 addresses via prefix is the typical industry standard.

Allocation of multiple IPv6 prefixes only makes sense if they belong to different networks.

	Ericsson
	No
	For every BAP routing ID indicated by the donor CU in the request, the donor DU should allocate either a /64 v6 prefix or the requested number of v4 addresses. So, it should be possible to allocate multiple v4/v6 addresses per BAP routing ID. Since a request may carry multiple BAP routing IDs, that means that multiple v6 prefixes can be allocated in one go.

	AT&T
	No
	

	Nokia
	No
	Agree with QC.

	Huawei
	No
	The IAB donor CU should provide number information to IAB donor CU, either the prefix length, or the number of requested IP address.

	ZTE
	No
	From our opinion, we support the IAB donor CU to indicate the number of requested IP addresses to IAB donor DU.


Summary: All companies disagree the above potential way forward 3. Based on the comments received, all companies think that for IPv6, donor DU can response multiple IPv6 prefixes at a time. So, Rapporteur gives the following proposal:

Proposal 6-1: For IPv6, the IAB donor DU can response a list of IPv6 prefixes based on the request from the IAB donor CU. 
On the other hand, most of companies think that to request IPv6 address, the IAB donor CU should provide the requested number to the IAB donor DU; while one company consider to use multiple BAP routing IDs to indicate the request of multiple IPv6 prefix, which is based on their view on above Issue 1. Since this issue connects to the issue 1, Rapporteur gives the following potential proposal:

Potential proposal 6-2: For IPv6, the IAB donor CU sends the requested number to the IAB donor DU. 
· Issue 7: IP version indication for request

The IP versions of different IAB nodes may be different. Thus, when requesting the IP address, it is better to include the IP version information. This information may be explicitly or implicitly included. 

Q7: how to include the IP version information when requesting IP address?

	Company 
	Comments 

	Samsung 
	We prefer to explicit way, which can simplify IE structure. 

	QC
	We agree with Samsung. There should be different formats for IPv4 and IPv6 and it should be possible to support both simultaneously.

	Ericsson
	We prefer explicit indication of requested IP address version.

	AT&T
	Explicit indication is our preference.

	Nokia
	Agree with AT&T

	Huawei
	Prefer explicit way.

	ZTE
	Explicit indication is no need. Donor CU may know whether to allocate IPv4 or IPv6 address from OAM.


Summary: all companies prefer to explicitly include the IP version information when request IP address. So, Rapporteur gives the following proposal:

Proposal 7: the IP version information is explicitly included when requesting IP address. 
· Issue 8: F1-C/U separation

The intention of F1-C/U separation is that the F1-C/U traffic may be transmitted over different IP domains. Some companies provide the clear view on this issue as follows: 

· Opt 1: by implementation of IAB node: [4] 

· Opt 2: indicates the usage of IP address: [1] [4] [6]

Meanwhile, if the F1-C/U separation is agreeable, both request and response should be per usage type (i.e., CP, UP). 

Q8: is the F1-C/U separation agreeable for IP address allocation?

	Company 
	Yes or no?
	Comments (please provide views on your choice. If answer is yes, please indicate whether both request and response should be per usage type or not)

	Samsung 
	Yes
	Both request and response should be per usage type.

	QC
	See comment
	Can we first clarify the technical reason why it would be necessary to have separate CP/UP IP addresses! Even if CU-UP and CU-CP are on different IP networks, the IAB-node’s address should be routable from both. That’s the whole idea of the internet protocol. 
Further, if there is a reason that different IP addresses are needed for UP and CP, what does “implementation of IAB-node” refer to? How should the IAB-node know which IP address to use for UP network vs the other for CP network? 
We need to clarify these points before deciding which way to go!

	Ericsson
	No
	Routability between different IP domains should exist, so we do not see the need for this.

	AT&T
	No
	The reasoning for this is not clear.

	Nokia 
	No?
	This is up to the operator’s requirement for Rel-16. 

Unless a Donor-DU is designated to route the F1-C traffic only or F1-U traffic only, there may be no need to separate F1-C and F1-U. 

	Huawei
	Yes
	If CP and UP are separated to different IP domains, the IAB node should choose an appropriate IP address when sending IP packets, otherwise the IP packets may be dropped by some routers which are configured with special packet filtering mechanisms to achieve subnetwork solation.

	ZTE
	Yes
	If more than one IP addresses are requested by the IAB node, donor DU should indicate the usage of the allocated IP addresses so that the IAB node knows which IP address is used in UP domain, and which is used in CP domain. This is because the F1-C signaling and F1-U traffic may be transmitted in different IP domains. For example, considering the CP-UP separation scenario, the CP and UP may be located in different domains. If IAB node uses CP domain IP address to send message to CU-UP, CU-UP cannot receive the IP packet.


Summary: 4 companies didn’t see the necessity of F1-C/U separation, while 3 companies prefer to F1-C/U separations. The main concern is “Can we first clarify the technical reason why it would be necessary to have separate CP/UP IP addresses” . Rapporteur believes in that some discussions on this issue are needed, so, a potential proposal is given as below:

Potential proposal 8: F1-C/F1-U separation is not needed for IP address allocation
· Issue 9: IP address removal

Some companies [1][6] identify that the IAB donor CU may request to remove IP addresses which are not used for a long period. This can save the IP address space at the IAB donor DU. However, other companies do not show view on this issue. Considering this may be an optimization, Rapporteur proposes:

Potential way forward 4: The IP address removal is not supported by F1AP signaling. 

· Q9: is the above Potential way forward 4 agreeable?

	Company 
	Yes or no?
	Comments (please provide views on your choice, if any)

	Samsung
	No
	The IP address space is limited at IAB donor DU, especially for IPv4. Thus, if IP address is not used anymore, it is better to release it. 

	QC
	No
	We agree with Samsung. The easiest way would be for the CU to initiate IP address release on IAB-node and IAB-donor DU.

	Ericsson
	Yes
	For the use case described here, IP address removal is an optimization. How will the donor CU know if the addresses have not been used for a long time? 
For migration, it may be considered

	AT&T
	Yes
	Agree with Ericsson that this seems to be an optimization. We revisit this in Release 17. 

	Nokia
	Yes
	It is unclear on “remove IP addresses which are not used for a long period.” As long as the IAB is connected, the IP address is kept for that IAB node unless the IAB node left. Even the IAB node left, the Donor-CU can keep the IP address, e.g. to be used for another IAB node. There is no need to “return” to Donor-DU. We do not see the issue for IP address space. 


	Huawei
	Yes
	Agree with Nokia, we also think the removal operation in F1AP signalling not necessary, even if some IAB node moves, the CU can still keep the IP address, and if some IAB node else request new IP address, the CU can allocated these unused IP address, without send additional signaling to IAB donor DU for requesting IP addresses again.

	ZTE
	No
	IP address removal case should be also considered due to the limited IP address space at donor DU. For example, if the IAB node migrates to a new donor DU which is in a different subnet, it no longer uses the IP address allocated by the old donor DU. In this case, donor CU should indicate IP address removal to donor DU in order that these released IP addresses can be reused by other IAB nodes. 


Summary: 4 companies disagree to introduce IP address removal since it is an optimization, while 3 companies agree to allow IP address removal considering the IP address space limitation. Apparently, some further discussions are needed, and Rapporteur gives the following potential proposal:

Potential proposal 9: The IP address removal is not supported by F1AP signaling. 
· Issue 10: Include gNB-DU identification or not

Two companies [1] [6] indicate that the gNB-DU identification can be included when request/response IP address. The intention is to allow IAB donor DU allocate IP address per IAB node. One company explicitly indicates that this gNB-DU identification is unnecessary. 

Q10: Is the gNB-DU identification needed during IP allocation procedure?

	Company 
	Yes or no?
	Comments (please provide views on your choice, if any)

	Samsung
	Yes 
	This information can help IAB donor DU manage the traffic towards different IAB nodes. For example, the IAB donor DU can assign IP addresses belonging to different subnets to different IAB nodes. The intention is that the traffic of different IAB donors are sent via different IAB donor CU-UPs. The following figure gives one example, IAB node 1’s IP address belongs subnet 192.168.1.*, which is served by IAB donor CU-UP1, IAB node 2’s IP address belongs subnet 192.168.2.*, which is served by IAB donor CU-UP2.
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	QC
	No
	Samsung’s argument is technically incorrect. IAB-DU should be routable from both CU-UPs even if they reside in different IP networks! We should stop overcomplicating the Rel-16 design. There is no functional benefit from adding IAB-DU identifier.

	Ericsson
	No
	No, this is not needed, and we agree with QC. Also, the DU ID is active only after the F1 has become active, which is not the case at the moment of IP address allocation.

	AT&T
	No
	Agree with comments from QC and Ericsson.

	Nokia
	No
	Agree with comments from QC and Ericsson.

	Huawei
	NO
	The gNB DU ID of IAB node is not necessary to tell the IAB donor DU. Since the IAB donor DU will not use the gNB-DU ID to identify any descendent IAB node

	ZTE
	No
	Agree with comments from QC and Ericsson.


Summary: 6 out of companies disagree to include gNB-DU identification. So. Rapporteur gives the following proposal:

Proposal 10:  the gNB-DU identification is not included during IP allocation procedure
2.3 RRC impact 
It can be foreseen that IP address allocation has further impacts to RAN2 signaling, and RAN2 needs RAN3 inputs for RRC signaling design. Thus, RAN3 needs some discussions w.r.t. RRC signaling details. 

· Issue 11: Applicable of conclusions in above Issues 4~8

The above issues 4~8 determine the design of information in both request and response, which may be also applicable for RRC signaling design. On the other hand, in [3], another IPv6 address format is mentioned, i.e., IPv6 address = IPv6 prefix + interface ID (e.g., BAP ID) + max number of IP addresses, which is generated by IAB donor CU and sent to the IAB node. Since only one company mentioned it, Rapporteur has the following potential way forward:

 Potential way forward 5: RRC signaling design should take the conclusions of above Issues 4~8 into account. 

· Q11: is the above Potential way forward 5 agreeable?

	Company 
	Yes or no?
	Comments (please provide views on your choice, if any)

	Samsung
	Yes 
	

	QC
	Yes
	

	Ericsson
	
	The purpose of this question is unclear. Obviously, we do our work assuming that the RAN2 will align with our conclusions. Whether they will or will not is up to them.

	AT&T
	
	Isn’t this stating the obvious? Why would the RRC signaling design not take RAN3 conclusions and agreements into account?

	Nokia
	Yes
	Isn’t this obvious? 😊

	Huawei
	Yes
	

	ZTE
	Yes
	


Summary: all companies think it is obvious that RAN2 follows RAN3’s conclusions on issue 4~8. Thus, an LS to RAN2 is needed. . 

Proposal 11: RAN3 will send LS to RAN2 by including the conclusions of this email discussion. The details of LS can be discussed in Phase III.
· Issue 12: Addition/update/release of IP address

Two companies [1][8] discussed this issue. Also, as per [8], this issue is related to three scenarios: 

( migration: use a new one to replace the old one. One way to achieve it is add a update list, which includes the new one and corresponding old one [1]; another way to achieve it is add a new one in the addition list, and add the old one to release list [8];

( redundancy setup: add new one and keep the old one. The addition list can achieve this. 

( redundancy release: release the old one. The release list can achieve this. 

Please note that, this issue is also related to the following FFS in stage 2 BL CR for TS38.401, i.e.,

	Editor’s NOTE: The configuration of TNL address(es) is FFS.


Q12: any comments to support above three scenarios?

	Company 
	Comments (if the support is needed, please also indicate how to support it)

	Samsung
	We agree to introduce IP address addition/update/release list in RRC signaling.  

For update case, each item of list should include new address and the corresponding old one. The rationale is that during the migration procedure, such clear update between new one and old one can help both IAB node and IAB donor CU update the established TNL association and GTP-U tunnels 

	QC
	We need the following functionality:

· For topological redundancy: Add new address of new donor DU, do not remove the old address.

· For topology adaptation: Add new address of new donor DU, remove the old address of old donor DU.

The easiest way is to have IP address addition/removal list in RRC signalling. We do not need IP address update (what would that actually mean? Is it a new address or is the same address?).

	Ericsson
	For the described use cases, addition and removal are necessary. 
When it comes to the update, we see usefulness in BAP-IP coupling update. For example, the BAP-IP coupling at donor DU can be updated by changing the /64 v6 prefix, where the last 64 bits of all IPv6 addresses that the IAB node currently uses, as well as the corresponding routing ID would remain the same. The reverse, i.e. the update of only BAP routing ID part of BAP-IP coupling, is also one possible use case.

	Nokia
	Add is definitely needed. 

The update can be fulfilled by defining the behavior that the Add operation will overwrite all existing IP addresses.

Similar for redundancy Release. 

	Huawei
	Agree with QC’s comments, add and removal is enough to address all the cases including update.

	ZTE
	Agree with HW and QC.


Summary: 4 companies think add and removal are enough; while 2 companies support to introduce update, although each of them are from different angles. Specifically, the intention of one company is to update the GTP-U tunnels when IAB node migration occurs; and another company intends to use update list to update BAP-IP coupling, which is related to the Issue 1. With these observation, Rapporteur gives the following potential proposal:

Potential proposal 12:  IP address add/removal list is introduced in RRC signaling. 
2.4 Others

· Issue 13: source IP address for UL mapping at accessing node

In [8], the main concern about this issue is that if redundancy paths are configured via different IAB donor DUs, each IAB donor DU should receive the packets with the source IP address anchored on it. Otherwise, IAB donor DU may discard the received packet due to ingress filtering applied by routers and middle boxes on the wireline network. This ingress filtering is usually applied as security measure to protect the network from address spoofing. Thus, [8] proposed to add source IP address for UL mapping if redundancy paths are configured via different IAB donor DUs. 

Q13: Is the source IP address needed when configuring UL mapping if redundancy paths are configured via different IAB donor DUs?

	Company 
	Yes or no?
	Comments (if the support is needed, please also indicate how to support it)

	Samsung 
	Yes
	This configuration can help IAB node map the IP packet to the correct routing path so that the IP packets can be routed to the correct IAB donor DU. 

	QC
	Yes
	AT&T confirmed in an offline discussion that they would like to see the source IP address to match the routing path on the wireline network. We need to discuss the options for this feature:

· Option 1: Every UL mapping configuration contains the source IP address. This becomes problematic in case the node has multiple IP addresses per donor-DU since the Cu would not know which of those it should select for the UL mapping.

· Option 2: The Cu adds the donor-DU’s BAP address together with the IAB-node’s IP address/prefix in the RRC configuration. The IAB-node can then derive the Source IP address for each UL mapping, since the UL mapping contains the donor-DU’s BAP address in the BAP routing Identifier. 

	Ericsson
	No, please look to the right
	The allocation of IP addresses to IAB node should also include the corresponding UL and DL BAP routing IDs. This should not be configured at UL mapping configuration, but at IP address allocation, as proposed in R3-200815.

	AT&T
	
	Our preference is to allow visibility of source IP address on the transport network between IAB donor-DU and IAB donor-CU in order to make it possible to perform sources address assurance when necessary. We are open to how this is achieved. 

	Nokia
	
	This is related to the RLF re-routing when UL packet with different source address is re-routed via another Donor-DU.

two options:

 - if source address based filtering is used, then re-routing via different Donor-DU is not supported in case of RLF. 

 - if source address based filtering is not used, then re-routing via different Donor-DU is supported in case of RLF. 



	Huawei
	It depends, see comments
	If source IP based packet filtering is used, such source IP address configuration in UL mapping is necessary, otherwise, it is unnecessary.

Regarding to how to achieve it, we prefer option 2 proposed by QC, which is more efficient to enable the IAB node choose appropriate source IP address according to the UL BAP address.

	ZTE
	Yes
	It depends on whether source IP based packet filtering is used. If yes, it is needed to add source IP address for UL mapping if redundancy paths are configured via different IAB donor DUs. 


Summary: If Rapporteur’s understanding is correct, most of companies identify the necessity of including source IP address for UL mapping, if the source IP based packet filtering is used. However, the methods may be different:

· Option 1: Every UL mapping configuration contains the source IP address. This becomes problematic in case the node has multiple IP addresses per donor-DU since the Cu would not know which of those it should select for the UL mapping
· Option 2: The Cu adds the donor-DU’s BAP address together with the IAB-node’s IP address/prefix in the RRC configuration. The IAB-node can then derive the Source IP address for each UL mapping, since the UL mapping contains the donor-DU’s BAP address in the BAP routing Identifier.
· Option 3: The allocation of IP addresses to IAB node should also include the corresponding UL and DL BAP routing ID
Also, one company mention if source address based filtering is used, then re-routing via different Donor-DU is not supported in case of RLF. 

Considering the above comments, Rapporteur give following potential proposal, which intends to select a option to include source IP address for UL mapping:

Potential proposal 13: the source IP address should be included for UL mapping, and the method is FFS. 
· Issue 14: configuration of security layer, discovery of CU-CP and SeGWs, and other IP-based services (have impacts to stage 2)

Three contributions [1] [4][8]discussed this issue, and the corresponding views are given as below:

SeGW discovery: 

[1] [8]: rely on existing scheme 

CU-CP discovery 

[1] [4] CP notifies IAB node

[4] [8]: relay on the existing scheme

Please note that this issue is related to the following FFS in stage 2 BL CR for TS38.401, i.e.,

	Editor’s Note: The IAB-node DU can discover the IAB-donor-CU’s IP address in the same manner as a normal DU. Alternative options are FFS.


Q14: Any views on the discovery of CU-CP and SeGW?

	Company 
	Comments (if the support is needed, please also indicate how to support it)

	Samsung 
	For IP sec, we think the existing method works. 

For CU-CP discovery, we feel this is an issue, especially for migration case. However, we are fine to delay it to Rel-17 if consensus cannot be achieved by introducing CU-CP IP address notification. 

	QC
	There is a lot of configuration:

· CP: DTLS vs. IPsec

· IPsec: Tunnel mode vs. transport mode

· CU CP IP address

· SeGW IP address in case of IPsec tunnel mode
For Rel-16, where the IAB-node is stationary, this could all be done via existing solutions. We need to make sure that DNS based solution should work, too. 

	Ericsson
	Current solutions can handle this.

	Nokia
	Can be OAM configured, similar to current gNB-DU.

	Huawei
	Agree with Samsung, 

	
	

	ZTE
	Existing methods are workable, e.g. OAM configuration.


Summary: 4 companies indicate to use existing solution/OAM configuration for discovery of CU-CP and SeGW, and some other IP-based services (e.g., DLTS vs. IPSec for CP, Tunnel model vs. transport mode for IPsec) . Two companies see the issue for CU-CP discovery; however, it is fine to delay it in Rel-17 for discussion. Based on this, Rapporteur gives the following proposal:

Proposal 14: the configuration of security layer, discovery of CU-CP and SeGWs, and other IP-based services can be done via the existing solutions (e.g., OAM configuration). 
· Issue 15: any other issues not covered above
Q15: Please provide comments if some (essential) issues are missing 

	Company 
	Comments 

	Samsung
	Since this IP address allocation is dedicated for IAB case, it is better to have separate section in Stage 2 (TS38.401) to capture the essential agreements.

	
	

	
	

	
	

	
	

	
	


Summary: only Rapporteur mentions to use one separate section to capture IP address allocation relation operation. Anyway, stage 2 update is needed, and the details can be discussed in Phase III. 
3 Discussions (Phase II)

Based on Phase I discussion, Rapporteur makes the following Potential Proposals. Most of them are given by considering the majority views. So, in this phase, companies in minority are encouraged to provide further comments/arguments to convince others which are not in the same camp: 
Potential proposal 1: the signaling design of the IP address allocation follows the way as: IAB donor CU sends request to the IAB donor DU, and then IAB donor DU responses the IP address related information, in which the BAP-IP coupling is not considered. 

	Company 
	Comments 

	Samsung
	Agree Potential Proposal 1.

	Huawei
	Agree

	QC
	Agree

	Ericsson
	Disagree. The message from donor CU should include the BAP routing IDs.

The key requirement is that the donor DU has the coupling between BAP routing IDs and outer IP addresses, without that nothing works. So, if addresses are allocated by the donor DU, to establish this mapping at donor DU, the following steps are required:

· Way1: 1) donor CU asks for addresses from donor DU; 2) donor DU sends the allocated addresses back to donor CU; 3) donor CU configures the donor DU with the BAP-IP coupling.

· Way2: 1) donor CU includes the allocated BAP routing IDs asks for the corresponding addresses; 2) donor DU confirms.

So, the question is: why establish the BAP-IP coupling at donor DU later rather than sooner? The Way1 just slows down the integration procedure.

Please also note we should not constrain the cardinality between IP addresses and BAP routing IDs.

	Nokia
	Agree

	ZTE
	Agree 

	
	

	
	

	
	


Potential proposal 3: F1AP signalling design for IP address allocation via IAB donor CU is not needed, when the Donor-CU is configured with the IP address, or the when the Donor-CU get the IP address from Donor-DU via DHCP.

	Company 
	Comments 

	Samsung 
	Agree Potential Proposal 3.

	Huawei
	Agree with the potential proposal 3 based on the phase 1 discussion, but to me, this proposal in here is not so clear.

	QC
	Agree

	Ericsson
	Disagree - this is a meaningless proposal.

We have agreed that IP address can be allocated by the donor-DU, so this automatically means that we need new F1AP signalling. 

Or is the intention to revert the existing agreement saying that donor DU can allocate IP addresses?

	Samsung2
	[Reply to Ericsson]

This proposal is related to IP address allocation via IAB donor CU rather than IAB donor DU; while your comments are related to IAB donor DU. 

	Nokia
	Agree. We believe this is related to “”0: The donor CU or donor DU can use OAM or DHCP to allocate IAB node IP address” So we modified P3 accordingly.

	ZTE
	Agree 

	QC2
	We changed our mind. This is not about F1AP signalling but about the F1AP signalling DESIGN. The DESIGN is needed. It may simply not be used.

	
	

	
	


Potential Proposal 4: For the F1AP signaling design, the maximum number of IPv4 addresses allocated by IAB donor DU in one F1AP message is 16 and the length of allocated IPv6 prefix is fixed to 64.  

	Company 
	Comments 

	Samsung
	Agree with Potential Proposal 4

	Huawei
	The IPv6 prefix can be flexible, and the length can used to indicate the number information. However, if the potential proposal 6-2 is agreed, we are fine with this proposal.

	QC
	Agree

	Ericsson 
	Agree, under the assumption that the meaning of the text is that v6 prefix length is always /64 and maximum number of v4 addresses is 16. This is how the text is written as of now.



	Samsung2
	The modification from E/// seems to be related to RRC signalling design since it is referring to one IAB node. 

The intention of this proposal is to define the maximum of IPv4 addresses allocated by IAB donor DU at one time, and the allocated IP addresses may be signalled to different IAB nodes. 

To make it clear, some revisions are made further as above. 

	Nokia
	Agree

	
	

	
	

	
	


Potential proposal 6-2: For IPv6, the IAB donor CU sends the requested number of IPv6 addresses to the IAB donor DU.
Proposal 6-1: For IPv6, the IAB donor DU can response a list of IPv6 prefixes based on the request from the IAB donor CU. 
Inspired by Huawei’s concern, Rapporteur feels the necessity of further clarification w.r.t. IPv6 address allocation, which may have the following two ways:

Way 1: IAB donor CU ( IAB donor DU: the requested number of IPv6 addresses, and IAB donor DU( IAB donor CU: a list of IPv6 prefixes as the requested number

Way 2: IAB donor CU ( IAB donor DU: the requested number of IPv6 prefixes, and IAB donor DU( IAB donor CU: a list of IPv6 prefixes as the requested number
Please provide your comments on above two ways, i.e., which is in your mind for IPv6 address allocation.  Then, Rapporteur will revise the above proposal 6-1/6-2 accordingly. 
	Company 
	Comments 

	Samsung 
	Agree Potential proposal 6-2

	Huawei
	Does the requested number means the number of IPv6 address? If so we can agree.

	QC
	Agree

	Ericsson
	Disagree – this contradicts the Proposal 4 where it is stated that the length of allocated v6 prefix is /64.

	Samsung2
	[Reply to Huawei]
Yes, that’s my intention to have this proposal. Considering your concerns on Proposal 6-1, I would like to put Proposal 6-1 here as a package. 
For these two proposals, my intention on the IPv6 address allocation signalling is:

IAB donor CU sends the requested number of IPv6 addresses, and then IAB donor DU responses  a list of IPv6 prefixes based on the request from the IAB donor CU. To make it clear, I make some revisions as above.

However, another possible way is the IAB donor CU sends the requested number of IPv6 prefixes, and then IAB donor DU responses a list of IPv6 prefixes based on the request. 
[Reply to all companies]
Please company take a further look about this item. 

	Samsung 2 
	In our understanding, Way 2 may be reasonable. 

For way 1, how does the IAB donor DU can derive the number of IPv6 prefixes based on the requested number of IPv6 addresses?

	Nokia
	Agree 6-2 and 6-1. 

For 6-1, prefer way 2.

	ZTE
	Agree 6-2 and 6-1. 

For 6-1, prefer way 1.

	QC2
	There should only be ONE IPv6 prefix per donor DU. The prefix covers plenty of IP addresses. Otherwise this whole thing becomes too complicated! We are already up to the next with features and do not know how to handle them. There is no need for more than ONE IPb6 prefix per Donor DU!


Potential proposal 8: F1-C/F1-U separation is not needed for IP address allocation

Companies mentioned that we should first clarify the technical reason why it would be necessary to have separate CP/UP IP address. 

	Company 
	Comments 

	Samsung
	Our view is to support F1-C/F1-U separation. 

Our technical reason can be explained by the following example:  
· Scenario:  CU-CP@IP-network1, CU-UP@IP-network2. IAB node is allocated two IP addresses: one belongs to IP-network1 (e.g., CP-IPaddr1), and another belongs to IP-network2 (e.g., UP-IPaddr2). Without F1-C/U separation, IAB node may use CP-IPaddr1 for user plane data transmission.  
· If the IP-network1 and IP-network2 are not reachable between each other (e.g., a packet cannot be sent from CP-IPaddr1 to UP-IPaddr2), the routability of the packet is an issue without F1-C/U separation. Note that, IAB donor DU are reachable by these two networks since it is allocated with IP addresses belonging to different networks 
· If the IP-network1 and IP-network2 are reachable between each other (e.g., a packet can be sent from CP-IPaddr1 to UP-IPaddr2). The routability is not an issue. However, for UL traffic towards CU-UP, the routing for the packet with CP-IPaddr1 are different from the packets with UP-IPaddr2, and it is highly possible that routing for the packets with CP-IPaddr1 will take a longer time than those with UP-IPaddr2 since the former are routed from another IP network domain. Similarly, the DL traffic faces the same problem. This is not good for some specific traffic, e.g., URLLC traffic. 
 With above consideration, we prefer to F1-C/U separation. 

	Huawei
	Agree with Samsung, we suggest to support F1-C/U separation for IP address allocation.

	
	


	Ericsson
	F1-C/F1-U separation is not needed, we simply cannot assume that there is no routability between these domains.

Is this required for legacy CU-DU split?


	QC2
	Do we have any indication that IP-network1 and IP-network2 are not mutually reachable? In fact, I would assume that the IAB-donor DU is in IP-network3 which must be reachable from both IP-network1 and IP-network 2.

Another problem it the increase in complexity. We are already going overboard with IP prefix allocation, DL/UL mapping, topology discovery, IAB-donor DU rerouting, ingress filtering. 

	Samsung2
	[Reply to Ericsson]

In legacy CU-DU split, we don’t face this problem since we assume the IP address allocation is by, e.g., OAM configuration or other ways, which means that IP allocation with F1-C/U separation may be the case. 

However, in IAB case, here we consider the IP address allocation via IAB donor DU, and the allocated IP addresses should be signalled to the IAB node via RRC. In other words, IAB node has no knowledge on these IP addresses. The only way to get the usage knowledge is via the RRC signalling. 

[Reply to QC]
We cannot assume the reachability of different IP networks is always the case. This depends on the opeartor’s deployment. Meanwhile, from technically point of view, it is possible to deploy some mutually unreachable IP networks. For example, different networks are used to serve different slices in the network. If the packets served by one slice are routed to via the network serving another slice, it would impact the resource of each slice. 
On the other hand, we also consider the case that IP networks are mutually reachable. As indicated in our last comment, for this case, it impacts the packets routing, which may cause larger packet transmission delay over the IP network. The reason is that the packet may be routed from one IP network to another one, rather than routing over the same network 

I understand the current challenge situation. If we cannot reach consensus on this issue, we can consider postpone this issue. However, I suggest we can address this issue later or in Rel-17, and our Stage3 signaling design in Rel-16 should be extendable regarding to this issue. 

	Nokia
	Agree.

One operator questioned the need. There is no operator requiring this feature. Suggest agree current proposal. If needed, it can be addressed in Rel-17. 

	ZTE
	We support F1-C/F1-U separation. 

	
	

	
	


Potential proposal 9: The IP address removal is not supported by F1AP signaling. 

	Company 
	Comments 

	Samsung
	We do not agree with this. 
IP address space may not be a problem for IPv6. However, IPv4 may be a problem without “return”. 

	Huawei
	Agree potential proposal 9

	QC
	We do not agree with this.

IP address space is managed by a different entity outside 3GPP. Address request for lifetime may not be possible. 

As Samsung pointed out, IPv4 address space is scarce.

	Ericsson
	We agree with this proposal. As stated before, this is an optimization and we have more important things to finish.

	Nokia
	Agree

We do not think this is an issue for IP address space. This is inside the operator’s Radio Access Network. It does not require a public IPv4 address.

	ZTE
	Disagree. IP address removal is needed due to the limited IP address space at donor DU. If the IAB node migrates to a new donor DU which is in a different subnet, it no longer uses the IP address allocated by the old donor DU, and thus these IP addresses should be retrieved by donor DU. 

	
	

	
	

	
	


Potential proposal 12:  IP address add/removal list is introduced in RRC signaling. 

	Company 
	Comments 

	Samsung
	For RRC signalling, we still think update list is needed. 

Let’s consider an IAB node has established 100 GTP-U tunnels with IAB donor CU, and among those GTP-U tunnels, IAB node uses two different IP addresses, e.g., IP-1, IP-2. 

 After the migration between two different IAB donor DUs, the IAB node may be allocated two different IP addresses, e.g., IP-3, and IP-4. 

· If we only have add and remove list, the IP-1&IP-2 are in the remove list, and IP-3&IP-4 are in the add list. Then, how to deal with 100 GTP-U tunnels between IAB node and IAB donor CU? The only method is to use UE context modification procedure(s) to update DL GTP-U tunnel information for 100 GTP-U tunnels, i.e., IAB node needs tell the DL IP address for each DL GTP-U to IAB donor CU.
· If we allow update list, which indicates that IP-1 is updated to IP-3, and IP-2 is updated to IP-4. Then, 100 GTP-U tunnels can be updated at the same time without any UE context modification procedure(s). Specifically, IAB node updates the DL IP addresses of each DL GTP-U tunnel to IP-3 and IP-4 correspondingly, and IAB donor CU can also know such update. Then, the UE context modification procedures are not needed. 
In a word, the update list for IP address is not just simply for add a new and remove an old one, The main intention is to speed up the GTP-U tunnel update, and avoid unnecessary F1AP siganling during the migration procedure. 

	Huawei
	Agree Potential proposal 12

	QC
	Samsung has identified an interesting problem. This indeed requires the IP address update feature. Also, the behaviour of this feature needs to be explained in topology adaptation procedure. 

	Ericsson
	Agree, but update via RRC would be useful as well. 

We also think that it should be possible to have F1AP signalling for update of BAP-IP coupling at donor DU.

	Nokia
	Ok. It seems beneficial. 

The change of IP address affects all related UL and DL GTP-U tunnels, i.e. used as source address  for all UL GTP-U in IAB, and used as destination address for all DL GTP-U in CU-UP. This proposal is for the UL GTP-U in IAB. We may also need to consider how to update all related DL F-U tunnel with the new IP address, e.g. CU-CP informs CU-UP to update all DL GTP-U tunnel in one procedure. 

	ZTE
	Agree 

	QC2
	Samsung’s IP-swap proposal represents a useful optimization. It is not technically necessary since there is F1AP signalling to change all the GTP tunnels. 

Since we are short in time and it is a optimization which may need more consideration, I propose to make this a working assumption and we check until next meeting if there is some showstopper.

	
	

	
	

	
	


Potential proposal 13: the source IP address should be included for UL mapping, and the method is FFS.

For your convenience, the options on the table are list below:

· Option 1: Every UL mapping configuration contains the source IP address. This becomes problematic in case the node has multiple IP addresses per donor-DU since the Cu would not know which of those it should select for the UL mapping
· Option 2: The Cu adds the donor-DU’s BAP address together with the IAB-node’s IP address/prefix in the RRC configuration. The IAB-node can then derive the Source IP address for each UL mapping, since the UL mapping contains the donor-DU’s BAP address in the BAP routing Identifier.
· Option 3: The allocation of IP addresses to IAB node should also include the corresponding UL and DL BAP routing ID
By coordinating with Huawei, this issue has been moved to CB # 48_Email048-IAB_routing_AOB. So, we can close the discussion on this issue in this CB. 
	Company 
	Comments 

	Samsung
	We agree to include source IP address for UL mapping. Among three options, we prefer to Option 2. 

	Huawei
	In CB#48, we pointed out that the intention of introducing source IP address configuration is to avoid the incorrect operation that an IAB node send packet with source IP address 1 to the IAB donor DU2, but IP address 1 is anchored at IAB donor DU1.  If the inter-donor DU re-routing is supported, such source IP address configuration is meaningless. Thus we suggest to take the phase 2 discussion in CB#48 into consideration before we make decision here. If we will go to support  the source IP address configuration, we slightly prefer option 2.

	QC
	Option 2 and Option 3 are essentially the same. They solely differ in that Option 3 includes the full BAP routing ID while Option 2 only includes the BAP address in the RRC message. 

We believe that the BAP address is sufficient since it designates the donor DU, which owns the IP address pool. There might be multiple BAP path IDs used with this same BAP address, but they all should lead to the same donor DU.

Most companies were in favour of including the mapping into the RRC message together with the IP address/prefix. We should clarify option 2 vs. option 3 and end up with a proposal.

On Nokia’s concern: If ingress filtering is NOT applied, the CU can assign the same BAP address to multiple donor DUs and therefore enable local rerouting in case of RLF.



	Ericsson
	We prefer Opt3.

	QC2
	CB 48 discusses the same topic from the perspective of local rerouting. This comment addresses why mapping between IP address and UL BAP routing ID is necessary to support local rerouting in case ingress filtering is not applied in the wireline network:

Let’s assume the wireline network does NOT apply ingress filtering. In this case, local rerouting to another IAB-donor DU would be possible by allocating the SAME BAP address to each IAB-donor DU and differentiate UL routing entries based on BAP path IDs. 

Since the IAB-node has to support a separate security association(s) for each of its IP addresses, the packet’s source IP address and the security association must match. This means that the IAB-node needs to be able to select the correct source IP address based on the SA, which can be achieved through mapping of IAB-node’s IP addresses to BAP routing IDs (this has been proposed in CB discussion 43). Note that a mapping between IP addresses and donor DU BAP address would not work since the donor DUs have the same BAP addresses.  

In case the wireline network DOES apply ingress filtering, such local rerouting should be prohibited. This is possible by assigning a DIFFERENT BAP address to each IAB-donor DU.

Proposal: The IAB-node should be configured with a mapping between its IP address(es) and UL BAP routing IDs.

This only really works for Option 1:

· RRC assigns IP address prefix 1 for donor DU1 together with default UL BAP routing ID.

· IAB-node establishes IPsec SA for F1-C using default UL BAP routing ID and one IP address of the prefix. 

· IAB-node establishes F1-C using this SA using same source IP address and default UL BAP routing ID. IT must include the source IP address explicitly in the message in case IPsec tunnel mode is used.

· F1AP XXX message configures UL mapping for F1-C. It may include a different IAB-node IP address of IP address prefix 1. IAB-node needs to establish a new SA for this new source IP address and then migrate F1-C to this new IP address.

· RRC assigns IP address prefix 2 for donor DU2.

· F1AP UE CONTEXT SETUP REQUEST configures F1-U GTP-U + BAP routing ID + IP address from the prefixes. It returns the same IP address in F1AP UE CONTEXT SETUP REPONSE.

· IAB-node establishes IPsec SA for this IP address and uses the UL mapping with this IP address for this GTP-U.

Alternatively, we drop inter-donor DU rerouting, i.e. every donor DU has a different BAP address. In this case, Option 2 would work:

· RRC assigns IP address prefix 1 for donor DU1 together with default UL BAP routing ID and donor DU1’s BAP address.

· IAB-node establishes IPsec SA for F1-C using default UL BAP routing ID and one IP address of the prefix. 

· IAB-node establishes F1-C using this SA using same source IP address and default UL BAP routing ID. IT must include the source IP address explicitly in the message in case IPsec tunnel mode is used.

· F1AP XXX message configures UL mapping for F1-C (without new IP address).

· RRC assigns IP address prefix 2 for donor DU2’s BAP address.

· F1AP UE CONTEXT SETUP REQUEST configures F1-U GTP-U + UL BAP routing ID. IAB-node derives the IP prefix from the BAP-address contained in the BAP routing ID  and selects an IP address from this IP prefix. It sends the IP address up in F1AP UE CONTEXT SETUP RESPONSE, as always.

· IAB-node establishes IPsec SA for this IP address and uses the UL mapping with this IP address for this GTP-U.

Summary:

Support for IAB-donor-DU rerouting implies use of Option 1 since the mapping between UL BAP routing ID and IP address needs to be configured. This make the flow very cumbersome and demands IP address micromanaging by the CU.

Without IAB-donor-DU rerouting, Option 2 can be used since each donor DU has a separate BAP address which can be included with the RRC IP address assignment. The flow is much more compliant with present F1 configuration.

 

	
	

	
	

	
	

	
	


Meanwhile, Rapporteur also lists several Proposals, which are made based on the understandings that all companies have the same view. 

Proposal 2: New class 1 non-UE associated F1AP procedure is defined for IP address allocation between IAB donor CU and IAB donor DU.
Proposal 5: For IPv4 allocation, when the IAB donor CU request multiple IPv4 addresses by providing the number of the requested IPv4 address, and IAB donor DU provides a list of IPv4 addresses
Proposal 6-1: For IPv6 prefix allocation, when IAB donor-CU request multiple IPv6 prefixes, the IAB donor DU provides a list of IPv6 prefixes, .
 

Proposal 7: the IP version information is explicitly included when IAB Donor-CU request the IP address from IAB-Donor DU. 
Proposal 10:  the gNB-DU identification is not included during IP allocation procedure
Proposal 11: RAN3 will send LS to RAN2 by including the conclusions of this email discussion. The details of LS can be discussed in Phase III.

Proposal 14: the configuration of security layer, discovery of CU-CP and SeGWs, and other IP-based services can be done via the existing solutions (e.g., OAM configuration). 

Companies are encouraged to make further comments to above proposals, if any, in the following table. .  

	Company 
	Comments 

	Huawei
	About Proposal 6-1, it is not so clear for me.  What we have discussed in phase 1 focus on how to indicating the multiple number of IP addresses, I guess proposal 6-2 and 5 has addressed this problem. Then why we need this proposal 6-1? 

	QC
	Issue 1:

If the CU sends an IPv6 prefix (or multiple IPv4 addresses) to the IAB-node, the IAB-node can select any of these addresses to start F1-C. This implies that the CU has to establish a DL mapping for all of these addresses at the IAB-donor DU. This is certainly undesirable.

Option 1: Use IP prefix in DL mapping and a list of mappings for IPv4. 

Option 2: The CU specifies which address of the prefix/list the IAB-node should use for F1-C.

Option 3: Only assign one IP address to IAB-node.

Issue 2:

Do we support stateless address autoconfiguration (SAAC) for IAB-nodes? In this case, all IAB-nodes obtain the same /64 prefix and self-select their addresses. This would imply that there is some mechanism to resolve IP address collisions. We should make a note in the spec that such IP address collision mechanism is not supported.

	Ericsson
	Proposal 15: One BAP routing ID may be coupled with more than one IP address and one IP address may be coupled with more than one BAP routing ID. 

	Ericsson
	Proposal 16: F1AP signalling should enable addition, removal and update of BAP-IP coupling at donor DU.

	Nokia
	Updated the proposals slightly to make them clear.

	
	

	
	

	
	

	
	


Additional issue 1:  IP address request by IAB-node:

When IAB-donor is added as SN to ENDC IAB-node, there is no UL NR RRC message the IAB-node could use for IP address request? This issue was identified by RAN2 today.

· The following options may be considered: 

· Option a: IAB-node inserts request in LTE RRC Reconfig/Setup Complete message, and MN forwards request to SN.

· Option b: The CU always sends NR RRC Reconfig to probe for IP address request
WF recommendation: Option b, since very simple.

	Company 
	Comments 

	Samsung2
	Some clarifications are needed:

· The intention of option b is to restrict that the IAB node can request IP address via NR leg ONLY in EN-DC. If this is right understanding, we agree with this intention. 
· Then, w.r.t. the RRC signalling for IP addresses, we prefer to use a new RRC signalling for this purpose. Specifically, after the EN-DC is set up, the IAB node can send request to the IAB donor CU via SRB3, and then IAB donor CU can response IP address. This is a clean solution, which is also applicable for standalone case. 
In summary, our opinion is in EN-DC, the new defined RRC signalling (which is also applicable for SA case) can be used to request IP address via NR leg. 

	ZTE
	Prefer option b. We should reduce the impact on LTE.

	Ericsson
	We are strongly against definition of new RRC messages just for the sake of IAB IP address allocation, that would be an enormous impact.

Anyway, RAN3 cannot decide to define RRC messages, so why is this proposal here?



	QC
	IF neither of these two options are possible, we cannot support IP address request in ENDC!

	
	

	
	

	
	


Additional Issue 2: Allocation of multiple IP addresses or IP prefix per donor DU
· The CU does not know for which of the many IP addresses it should configure a DL mapping on the donor DU, since it doesn’t know which of these addresses the IAB-node will use for F1-C.

· The following options may be considered: 
· Option a: Use IPv6 prefix in DL mapping and configure a list of mappings for IPv4. 

· Option b: The CU specifies a single address of the IP prefix, which the IAB-node should use for F1-C.

· Option c: Only assign one IP address (IPv6 + IPv4)  to IAB-node.

· Option d: IAB-donor DU inspects UL packets and caches IP(BAP mappings for the DL path (like learning bridge in Ethernet).
We need to select among options a to d. 
WF recommendation: Option d, since this can also be used for topology discovery (referring to CB#39).

	Company 
	Comments 

	Samsung2
	Option d is not quite clear to us. 

Based on this, our consideration is that, when the IAB node initially access this network, the IAB donor CU will signal one address to the IAB node. 

Then, after initial access, if multiple IP addresses are signalled to the IAB node, the IAB donor CU has no problem to configure the DL mapping at the IAB donor DU. 

In a word, before clarification of option d, we prefer to signal one IP address to IAB node during integration procedure. After that, allocation of multiple IP addresses would not be a problem. 

	ZTE
	Option b

	Ericsson
	Option d



	
	

	
	

	
	


Additional issue 3: Support of stateless address auto-configuration 
Do we support stateless address autoconfiguration (SAAC) for IAB-nodes? In this case, all IAB-nodes obtain the same /64 prefix and self-select their addresses. This would imply that there is some mechanism to resolve IP address collisions. We should make a note in the spec that such IP address collision mechanism is not supported.
	Company 
	Comments 

	Samsung2
	Agree to make a note in the spec that such IP address collision mechanism is not supported

	Ericsson
	The IP collision avoidance mechanism is not necessary.

Also, why should all nodes get the same /64 prefix? There is enough prefixes for all.

	QC
	Comment to Ericsson: This is whole idea of SLAAC.

	
	

	
	

	
	

	
	


4 Discussions (Phase III)
Based on the above discussion, Rapporteur makes the following summary for conclusion:

The following proposals can be considered as agreeable (please ignore the sequence number of each proposal since it is referring from the above discussions):
Proposal 2: New class 1 non-UE associated F1AP procedure is defined for IP address allocation between IAB donor CU and IAB donor DU.
Proposal 5: For IPv4 allocation, when the IAB donor CU request multiple IPv4 addresses by providing the number of the requested IPv4 address, and IAB donor DU provides a list of IPv4 addresses
Proposal 6-1: For IPv6 prefix allocation, when IAB donor-CU request multiple IPv6 prefixes by providing the number of the requested IPv6 prefixes, the IAB donor DU provides a list of IPv6 prefixes, . 

Proposal 7: the IP version information is explicitly included when IAB Donor-CU request the IP address from IAB-Donor DU. 
Proposal 10:  the gNB-DU identification is not included during IP allocation procedure
Proposal 11: RAN3 will send LS to RAN2 by including the conclusions of this email discussion, which have with RAN2 impact.

Proposal 12:  IP address add/removal/update list is introduced in RRC signaling, in which the update list will include the new IP address and the corresponding old IP address. 
Proposal 14: the configuration of security layer, discovery of CU-CP and SeGWs, and other IP-based services can be done via the existing solutions (e.g., OAM configuration). 

The following proposals may be agreeable based on majority views:
Potential proposal 1: the signaling design of the IP address allocation follows the way as: IAB donor CU sends request to the IAB donor DU, and then IAB donor DU responses the IP address related information, in which the BAP-IP coupling is not considered. 

Agree (5) vs. disagree (1) 

Potential proposal 3: F1AP signalling design for IP address allocation via IAB donor CU is not needed, when the Donor-CU is configured with the IP address, or the when the Donor-CU get the IP address from Donor-DU via DHCP.

Agree (5) vs. disagree (1)

Potential Proposal 4: For the F1AP signaling design, the maximum number of IPv4 addresses allocated by IAB donor DU in one F1AP message is 16 and the length of allocated IPv6 prefix is fixed to 64.  

Agree (4) vs. disagree (1)
Proposal 6-1: For IPv6, the IAB donor DU can response a list of IPv6 prefixes based on the request from the IAB donor CU. 
Potential proposal 6-2: For IPv6, the IAB donor CU sends the requested number of IPv6 addresses to the IAB donor DU.

Agree (5) vs. disagree (1)

The following proposals need further discussions, and no agreement can be reached
Potential proposal 8: F1-C/F1-U separation is not needed for IP address allocation

Agree (3) vs. disagree (3)

Potential proposal 9: The IP address removal is not supported by F1AP signaling. 

Agree (3) vs. disagree (3)

5 Conclusions
The following proposals are agreed:
Proposal 1: The signalling design of the IP address allocation follows the way as: IAB donor CU sends request to the IAB donor DU, and then IAB donor DU responses the IP address related information, in which the BAP-IP coupling is not considered. 
Proposal 2: New class 1 non-UE associated F1AP procedure is defined for IP address allocation between IAB donor CU and IAB donor DU.

Proposal 4: For the F1AP signalling design, the maximum number of IPv4 addresses allocated by IAB donor DU in one F1AP message is 16 and the length of allocated IPv6 prefix is fixed to 64
Proposal 5: For IPv4 allocation, the IAB donor CU requests multiple IPv4 addresses by providing the number of the requested IPv4 address, and IAB donor DU provides a list of IPv4 addresses

Proposal 6-1: For IPv6 prefix allocation, IAB donor-CU sends IPv6 address request, and the IAB donor DU provides one IPv6 prefix, under the assumption of one IPv6 prefix per Donor DU. 

Proposal 7: The IP version information is explicitly included when IAB Donor-CU request the IP address from IAB-Donor DU. 

Proposal 10:  The gNB-DU identification is not included during IP allocation procedure

Proposal 12:  IP address add/removal list is introduced in RRC signalling 

Proposal 14: The configuration of security layer, discovery of CU-CP and SeGWs, and other IP-based services can be done via the existing solutions (e.g., OAM configuration). 
Working assumption: IP address update list is introduced in RRC signalling, in which each item includes the new IP address and the corresponding old IP address. 
Besides, Rapporteur also has the following proposal for progress:

Proposal 15: An e-mail discussion is kindly requested with the following action items:

· Stage 2 TP to capture the agreements. 

· Stage 3 TP to capture the agreements. 

· LS to RAN2 to capture the agreements with RAN2 impact. 

Since three additional issues are raised lately, not all companies provide their views. Rapporteur proposes to continue discussion on the following issues (detailed description can be found in Section 3):
(to be continue…)

· IP address request by IAB-node in EN-DC

· Allocation of multiple IP addresses or IP prefix per donor DU

· Support of stateless address auto-configuration
Filip corrected in "� HYPERLINK "https://www.3gpp.org/ftp/tsg_ran/WG3_Iu/TSGR3_107_e/Inbox/Drafts/CB%20%23%2044_Email044-IAB_IPaddr_mgmt/DraftR3-201143_CB%20%23%2044_Email044-IAB_IPaddr_mgmt_Phase-II_SS_Ericsson-NEW.doc" �Ericsson-NEW.doc�". 
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