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1   Introduction

This is a summary document, containing the overview of key issues pertaining to the IAB IP address configuration, as captured in the companies’ submissions on this topic and to this Agenda Item. Key areas of perceived impact are:

· Message(s) used for IP address requests by the IAB-node, and message(s) used for IP address configuration by the CU;

· Whether – in order to request IP address – the same message is used before and after node integration, or not;

· Handling requesting and allocation of multiple IP addresses;

· Difference in handling of IPv4 and IPv6 addresses;

· Various miscellaneous issues.

There is a main section for each of the above key areas. Each section contains proposals drawn up by the rapporteur based on relevant submissions, and taking into account guidance from the Chair on aiming for consensus. The proposals are then repeated again in the Conclusions section.

The vast majority of the proposals should be relatively easy to agree as they are supported by majority views (in many cases, there was consensus across the submissions); most of the more contentious issues impact both RAN2 and RAN3, and the rapporteur’s proposal in those cases is to wait for RAN3. 

2   IP address requesting and configuration

Table 1 below summarizes the views on the main issues:

Table 1

	
	Which message to use during node integration to request IP address?
	Which message to use after integration to request IP address?
	Which message to use for IP address configuration by the CU?

	[1]
	RRCSetupComplete
	RRCReconfigurationComplete RRCReestablishmentComplete
	RRCReconfiguration

	[2]
	RRCSetupComplete
	Define new RRC message
	RRCReconfiguration

	[3]
	Not specified, but use of RRC is proposed
	-
	Not specified, but use of RRC is proposed

	[4]
	RRCSetupComplete
	-
	RRCReconfiguration

	[5]
	RRCSetupComplete
	Define new RRC message
	RRCReconfiguration

	[6]
	RRCSetupComplete
	No need for this – all IP address changes will be initiated by the CU
	RRCReconfiguration


Based on above, the following set of proposals is put forward for RAN2 consideration:

Proposal 1: During IAB node integration, RRCSetupComplete message is used by the IAB node to request IP address.

	Company
	Comments

	Futurewei
	Agree with proposal 1. RRCSetupComplete seems appropriate to request IP address in case of IAB node integration

	Huawei
	Fine, but we may also need to support in RRCReestablishmentComplete message, to handle the RLF triggered topology update toward new CU. 

	ZTE
	We agree with proposal 1. For an integrated IAB node, it should acquire IP address before F1 setup. So it is better for the IAB node to request IP address during RRC connection setup procedure. RRCSetupComplete message is appropriate for this purpose. 

	Nokia
	For SA mode RRCSetupComplete is ok. However, for EN-DC it cannot be used since RRC setup is done with LTE RRC. Instead RRCReconfigurationComplete can be used. RAN2 to discuss whether these should be unified and RRCReconfigurationComplete should be used also for SA. It would delay the IP address allocation in SA-mode a bit but it should not be an issue for IAB-node integration.


Proposal 2: For the IP address configuration by the CU, RRCReconfiguration message is used.

	Company
	Comments

	Futurewei
	Agree with proposal 1. RRCReconfiguration seems appropriate to configure IP address to IAB node

	Huawei
	Fine.

	ZTE
	We agree with proposal 2. 

	Nokia
	Agree


Proposal 3: RAN2 to discuss which message should be used (an existing one or a new one) to request IP address after IAB node integration.

	Company
	Preference (existing or new message, for case of IP address request after node integration)
	Comments

	Futurewei
	Prefer to use existing RRC messages if feasible. 
	It seems that the LS from RAN3 (R2-1914331) did not clearly specify which use cases need to be supported for IP address request/assignment via RRC.

The case of initial IAB node setup/integration is clear, and there generally appears to be consensus among companies to support IP address request in Msg 5 RRCSetupComplete, and IP address assignment in a subsequent RRCReconfiguration. 

In case of a recovery from a RLF, by analogy with the IAB node setup/integration case, we can conclude that RRCReestablishmentComplete would be used to request an IP address. However, it is not clear in which case it would be appropriate to request an IP address using RRCReconfigurationComplete, or some other RRC message.


	Huawei
	Not sure about the use case
	We are not convinced why IAB node may request new or additional IP address, other than the case of integration and re-establishment. After IAB integration, CU initiated IP address allocation should be sufficient.

	ZTE
	New message
	After the IAB node integration, it may request more IP addresses or remove some IP addresses based on its load status. At least in legacy 38.473 specification, the DU and CU could exchange TNL association update/remove information. Therefore, it is also possible for the IAB mode to update its IP address request after integration. According to TS 38.331, no suitable RRC message can be used for this requirement. It is suggested to define a new RRC message. 

	Nokia
	Existing (if needed)
	This is tied to P4 below. Typically, IP address changes are under control of Donor CU and CU can simply configure additional IP addresses when needed. Thus, request from IAB-node may not be needed. After RLF when IAB-node makes reestablishment, IAB-node may not know whether Donor-DU is changed or not and thus does not know whether new IP address should be allocated.
However, if RRCReconfigurationComplete message is used for request even for IAB-node integration, it can be reused here as well (see reply to P1).


Proposal 4: RAN2 to wait for RAN3’s decision on whether to allow the IAB node to initiate the IP address change for cases of topology change (e.g. migration), and implement any RAN2 aspects of the decision when available.

	Company
	Comments

	Futurewei
	Agree

	Huawei
	We should wait for the RAN3 discussion. Maybe they will have conclusion this week.

	ZTE
	We are fine to wait for RAN3’s decision. 

	Nokia
	Agree to wait. We do not see need.


3   Requesting and allocation of multiple IP addresses

There is consensus across the submissions that an IAB node can request multiple IP addresses so the rapporteur proposes that RAN2 confirms this first:

Proposal 5: IP address request and configuration should support multiple IP addresses.

	Company
	Comments

	Futurewei
	Agree

	Huawei
	Agree

	ZTE
	We agree with this proposal.

	Nokia
	Agree


Several of the submissions [2], [3], [5] observe however that a split could be configured between addresses used for F1-C and F1-U (due to the CP/UP separation and the possibility of CU-CP and CU-UP being in different IP domains); however, while [5] proposes that the decision should be made by RAN3, [3] suggest this is an implementation issue, and [2] proposes that RAN2 should decide this. This issue does straddle RAN2 and RAN3, but since it does concern F1 the rapporteur proposes the following:

Proposal 6: RAN2 to wait for RAN3’s decision on whether to introduce normative solutions to differentiate the IP addresses for F1-C and F1-U, and implement any RAN2 aspects of the decision when available.

	Company
	Comments

	Futurewei
	Agree with this proposal. In general, IP address allocation is within the scope or RAN3 to decide. If RAN3 requires support from RAN2 to address specific use cases, they should LS RAN2. Otherwise, we can assume that RAN3 can address the issue themselves.

	Huawei
	We should wait for the RAN3 discussion. Maybe they will have conclusion this week.

	ZTE
	We agree with this proposal.

	Nokia
	Agree to wait, should be up to network implementation


4   IPv4 and IPv6 addresses

The next set of proposals deals with difference in handling of IPv4 and IPv6 addresses. Let us start with a commonality first:

Proposal 7: Indication of IP version is supported in the IP address request and configuration messages.

	Company
	Comments

	Futurewei
	Agree

	Huawei 
	Agree

	ZTE
	Disagree with this proposal. We think donor CU might know whether to allocate IPv4 or IPv6 IP address from OAM. 

	Nokia
	Agree


There is consensus in how IPv4 address is signaled:

Proposal 8: For IPv4, the actual address is provided by the CU, reusing the Transport Layer Address IE as specified by RAN3.

	Company
	Comments

	Futurewei
	Agree

	Huawei 
	Agree

	ZTE
	Agree

	Nokia
	Disagree, for IPv4, an IE of fixed size of 32 bits is enough (Transport Layer Address IE is variable size of up to 160 bits)


However, for IPv6 situation is different – there is some consensus that signaling the IPv6 prefix (instead of the actual address) should at least be a possibility; however (and as observed in [5]) this to the rapporteur seems like a RAN3 call:

Proposal 9: For IPv6, RAN2 to wait for RAN3’s decision on whether the IPv6 prefix information is included or not when configuring addresses, and then decide on how the IPv6 address is signaled (i.e. whether the complete address is provided by the CU, or the IPv6 prefix only, or both, with the choice being configurable).

	Company
	Comments

	Futurewei
	Agree. We should wait for RAN3 decision.

	Huawei
	We are fine with those options mentioned. But let’s wait for RAN3 conclusion.

	ZTE
	We agree with this proposal.

	Nokia
	Agree


5   Miscellaneous issues

As observed in [6], we should agree the maximum number of IP addresses/prefixes that can be configurable for an IAB node. This however to the rapporteur appears to be within RAN3 remit, and the impact on RAN2 will heavily depend on what is agreed for Proposals 6 and 9. Nevertheless, as the actual signaling will use RRC, this will ultimately impact RAN2. Therefore the following is proposed:

Proposal 10: Decision on the maximum number of IP addresses/prefixes that can be configurable for an IAB node is left to RAN3. RAN2 to design the signaling to support RAN3’s decision.

	Company
	Comments

	Futurewei
	Agree

	Huawei
	Agree

	ZTE
	Agree

	Nokia
	Agree


[1] raises the issue of IAB-node IP address allocation for an EN-DC connected node, and proposes that the allocation should be done uniquely by NR RRC. While other submissions on this issue do not treat this aspect, they all do exclusively discuss NR RRC signaling, so it does make sense to confirm this:

Proposal 11: For IAB-nodes using EN-DC, IP address request/configuration is done using NR RRC exclusively.

	Company
	Comments

	Futurewei
	We prefer not to impact LTE RRC if possible. However, how the message flow will work in the case of EN-DC is not entirely crystal clear to us. Reference [1] proposed that “… only NR RRC should be used for IP address request/configuration.” However, a clear message flow for the EN-DC case was not proposed.

	Huawei
	We need some clarification on the wording “NR RRC”. Does it mean the IP address request and assignment IEs are defined only in 38.331? And NR RRC message capsulated as container in LTE RRC is also supported? 
Maybe we can try the following: 

Proposal 11’:  For IAB-nodes using EN-DC, only IAB donor can assign the IP address by RRC signalling.

	ZTE
	Tend to agree. We think that it is better to confine the IP request/allocation relevant signalling into the NR RRC specification. 

	Nokia
	Agree that IAB-donor-CU, i.e., SgNB in case of EN-DC, should assign the IP address using NR RRC signaling. As discussed in P1, RRCReconfigurationComplete message should be used in NSA case for IP address request. RRCReconfigurationComplete here is the response to RRCReconfiguration which configures SgNB for the IAB-MT in EN-DC. This implies that IP address allocation is done with the second RRCReconfiguration message. By using RRCReconfigurationComplete for IP address request also for SA-mode would unify the procedure between SA and NSA.


And finally, as observed in [4], based on RAN3 agreements path ID is derived from the IP header and mapping provided by the CU. The CU can configure multiple paths per node, and each of these paths could have one or more IP addresses associated with it. The following is therefore proposed:

Proposal 12: RAN2 to discuss whether IP address request should indicate the number of requested addresses per path.

	Company
	Preference (yes IP address request should indicate the number of requested addresses per path, or no it should not)
	Comments

	Futurewei
	Not clear
	From the RAN3 agreements it is not entirely clear if the DU should request multiple IP addresses, or if the DU should request at least one IP address, and the CU can configure multiple IP addresses.

Therefore, we are not so clear if the request needs to indicate the number of addresses, and if so, what is the logic that the IAB node’s DU needs to apply to select this number.

	Huawei
	Postpone
	No time to discuss the optimization issue for R16.

	ZTE
	No
	It is also not clear to why the IP address allocation should be associated with potential path. In our opinion, each IAB node has only one BAP address and the path is related with a set of IAB nodes used for packet forwarding. The path configured by donor CU is independent from the IP address allocated to IAB node.

	Nokia
	No
	For Rel16, IAB-node can indicate how many IP addresses it needs assuming it is connected via a single Donor DU. Donor CU can then provide more if needed.


6   Conclusions

In this summary tdoc … 
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