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1 Introduction
To follow up on the open issues related to IP address allocation in NSA, RAN2 has started discussing (via [Post109e#26][IAB]) the different options for IP address allocation to  IAB nodes. From the discussion, it seems that majority of the companies prefer a unified IP address allocation procedure for both NSA and SA cases, and, the following two options have emerged for modifying the RRC signaling to incorporate the IP allocation procedure:
1. Enhancement of RRCReconfigurationComplete for requesting IP address
2. New RRC messages for requesting IP address

This paper discusses the above two options and proposes a way forward for IP address allocation procedure in IAB network.
[bookmark: _Ref178064866]2	Discussion
As highlighted above, RAN2 is discussing two options for IP address allocation to IAB node(s). However, in our view, a new/separate procedure seems to be an appropriate choice due to the following reasons:
· Since the procedure will be used only by IAB node(s) not UEs, the new/separate procedure will facilitate a cleaner design compared to enhancement of the already complex RRCReconfiguration message.
· The new procedure provides more flexibility by decoupling the IP address request from the RRCReconfiguration procedure and the IAB-MT can request IP address any time without waiting for the RRCReconfiguration message. For instance, the IAB-MT can freely request for additional IP address(es) after the integration stage without the need of RRCReconfiguration message.
· One of the options for IAB node is to obtain IP address(es) via OAM and then inform the donor CU about the acquired IP address(es). If we use existing RRC messages, the donor CU needs to poll the IAB node for IP address(es), which seems to be an inefficient design.

[bookmark: _Toc347822666][bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc37157688][bookmark: _Toc37351002] The option of a new procedure for IP address allocation to IAB node(s) provides several benefits including flexibility and applicability to all scenarios.

[bookmark: _Toc37351139]A new RRC procedure should be adopted for IP address(es) allocation for IAB node(s).
In our view, the new procedure should consist of two new RRC messages, one triggered by the IAB-MT (i.e. UL RRC message), followed by a response from the donor CU (i.e. DL RRC message). The content of these new RRC messages will mainly depend on how the IP addresses are allocated to the IAB node (i.e. whether via OAM or via donor). For instance, for IP addresses allocated via OAM, the UL RRC message will include the following information:
· List of IPv4 addresses assigned by OAM (max 16) or 64-bit IPv6 prefix assigned by OAM;
· List of individual addresses (IPv4 or IPv6) assigned to the IAB-node by OAM for F1-C traffic, F1-U traffic, all F1 traffic and non-F1 traffic (source addresses for UL traffic).

[bookmark: _Toc37351140]The new procedure should consist of two new RRC messages: a request from the IAB-MT and the corresponding response from the donor CU.
[bookmark: _Toc37351141]For IP address(es) allocated via OAM, the new UL RRC message includes separate lists of allocated IP addresses (IPv4 or IPv6) for F1-C traffic, F1-U traffic, all F1 traffic and non-F1 traffic.
Similarly, for IP addresses allocated by donor CU/donor DU, the UL RRC message will indicate the following information:
· Request for a number of IPv4 addresses (max 16) or a 64-bit IPv6 prefix;
· The number of requested IP addresses to be used for F1-C traffic, F1-U traffic, all F1 traffic and non-F1 traffic. 

[bookmark: _Toc37351142]For IP address(es) allocated by donor CU, the new UL RRC message includes a request for a number of IPv4 addresses or request for a 64-bit IPv6 prefix and an indication of the number of IP addresses to be used for F1-C traffic, F1-U traffic, all F1 traffic and non-F1 traffic.

For IPv6 address allocation, the dedicated addresses should belong to the IPv6 prefix that is allocated together with these dedicated IPv6 addresses. For IPv4 address allocation, the total number of dedicated addresses should not exceed 16.
Once the donor CU received this new UL RRC message, it will respond with a DL RRC message, the content of which will depend on the information included in the UL RRC message by the IAB node. For example, for the IP addresses allocated via the OAM case, the DL RRC message will include the coupling between the IP addresses and the corresponding UL and DL BAP routing IDs. On the other hand, for the IP addresses allocated by donor CU, the DL RRC message will carry the following information:
· List of allocated IPv4 addresses (max 16) or 64-bit allocated IPv6 prefix;
· Coupling between the IP addresses (with indicated purpose) and the corresponding UL BAP routing IDs; 
· List of individual addresses (IPv4 or IPv6) assigned to the IAB-node by OAM for F1-C traffic, F1-U traffic, all F1 traffic and non-F1 traffic (source addresses for UL traffic);
· An indication of CU-CP, CU-UP and OAM IP addresses (destination address for UL traffic).


[bookmark: _Toc37351143]For IP address(es) allocated via OAM, the new DL RRC message includes the coupling between the IP addresses and the corresponding UL BAP routing IDs.
[bookmark: _Toc37351144]For IP address(es) allocated by donor CU, the new DL RRC message includes a list of allocated IPv4 addresses or a 64-bit IPv6 prefix along with the coupling between the IP addresses and the corresponding UL BAP routing IDs.
A common case in mobile network deployments is that the SEGs (Security Gateways) for CP, UP and OAM traffic are different, meaning that an IAB-node must use different destination IP addresses in UL packets towards different SEGs. It is therefore necessary to indicate to the IAB-node which destination IP address is associated to which of these SEGs. It should also be considered that the SEG for CP and UP may be the same. This information creates only RRC signalling impact.
[bookmark: _Toc37351145]In the DL RRC message for IAB IP address allocation, the donor CU should include the destination IP addresses to be used in UL packets towards the SEGs for F1-C traffic, F1-U traffic, all F1 traffic and non-F1 traffic.

When it comes to the features of this new procedure, in our view, the new message or procedure should be triggered by the IAB-MT. Furthermore, the procedure should be able to allocate/request for the additional IP address(es) after the initial allocation of addresses during IAB node integration with the network as well as should also be capable of IP address update/removal as per RAN3 agreement.
[bookmark: _Toc37351146]The new procedure should be triggered by IAB-MT and be able to allocate/request for the additional IP address(es) after the initial allocation during IAB node integration process.
[bookmark: _Toc37247560][bookmark: _Toc37351147][bookmark: _Toc37247561]The new procedure should be capable of IP address update/removal as per RAN3 agreement.
[bookmark: _In-sequence_SDU_delivery]3	Conclusion
In the previous sections we made the following observations: 
Observation 1	The option of a new procedure for IP address allocation to IAB node(s) provides several benefits including flexibility and applicability to all scenarios.
Based on the discussion in the previous sections we propose the following:
[bookmark: _Toc20923153][bookmark: _Toc20923200][bookmark: _Toc20923427][bookmark: _Toc37351003]Based on the discussion in the previous sections we propose the following:
Proposal 1	A new RRC procedure should be adopted for IP address(es) allocation for IAB node(s).
Proposal 2	The new procedure should consist of two new RRC messages: a request from the IAB-MT and the corresponding response from the donor CU.
Proposal 3	For IP address(es) allocated via OAM, the new UL RRC message includes separate lists of allocated IP addresses (IPv4 or IPv6) for F1-C traffic, F1-U traffic, all F1 traffic and non-F1 traffic.
Proposal 4	For IP address(es) allocated by donor CU, the new UL RRC message includes a request for a number of IPv4 addresses or request for a 64-bit IPv6 prefix and an indication of the number of IP addresses to be used for F1-C traffic, F1-U traffic, all F1 traffic and non-F1 traffic.
Proposal 5	For IP address(es) allocated via OAM, the new DL RRC message includes the coupling between the IP addresses and the corresponding UL BAP routing IDs.
Proposal 6	For IP address(es) allocated by donor CU, the new DL RRC message includes a list of allocated IPv4 addresses or a 64-bit IPv6 prefix along with the coupling between the IP addresses and the corresponding UL BAP routing IDs.
Proposal 7	In the DL RRC message for IAB IP address allocation, the donor CU should include the destination IP addresses to be used in UL packets towards the SEGs for F1-C traffic, F1-U traffic, all F1 traffic and non-F1 traffic.
Proposal 8	The new procedure should be triggered by IAB-MT and be able to allocate/request for the additional IP address(es) after the initial allocation during IAB node integration process.
Proposal 9	The new procedure should be capable of IP address update/removal as per RAN3 agreement.
[bookmark: _GoBack]
	4/4	
