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1 Introduction
In RAN2 meeting Adhoc#1801, IAB support for SA/NSA deployment was discussed and some related agreements were achieve as follows [1]:

Agreements

4i
SA and NSA on the access link will be supported (For NSA on the access the relay is applied to the NR SCG path only)

4ii
Both NSA and SA for the backhaul links will be studied. (For both SA and NSA backhaul, we will not study backhaul traffic over the LTE radio interface). 

4iii
For both 4i and 4ii the priority within the NSA options will be to consider the EN-DC case but this does not preclude study for other NSA options.

4iv Further study of the possible combinations of SA and NSA access and backhaul is needed to fully determine the scope of what will be studied.
And in RAN3#99, it was also agreed that IAB nodes connect as a UE to NGC using NR can also be used when access UEs support option3/3x.

The paper discusses the advantages and standard impact of using standalone IAB node for EN-DC.
2 Discussion
A brief architecture of using SA IAB for EN-DC is depicted in the Figure 1. From access UE point of view, normal EN-DC is used where LTE is the MCG and NR is as the SCG; From backhaul point of view, the IAB nodes is NR only and it connects to SgNB directly using NR, and a simplified 5GC function (which could be collocated in SgNB) is needed for the IAB node’s access.
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Figure 1. Using SA IAB for EN-DC

There are several potential network migration path depending on different operators’ requirement, such as LTE/EPC -> Option 3 -> Option 7-> Option 4/2 and LTE/EPC -> Option 2.
- LTE/EPC -> Option 2 + Option 5 -> Option 2;

- LTE/EPC -> Option 3/3a/3x -> Option 1 + Option 2 + Option 7/7a -> Option 2 + Option 5.

Beside EN-DC (option 3), other options such as option 2/5/7 are also possible to be deployed and option 3 is most likely migrated to option 2/4 finally. Then from a network migration point of view a unified solution to support all options is expected. SA IAB node using 5GC and 5G NAS is favoured for a unified solution that addresses all the network deployment options.
Observation 1 Using SA IAB node in EN-DC access network provides a unified solution for all the network deployment options and migration paths.

Other advantages of using SA IAB node are obvious, e.g. IAB nodes does not need to be deployed at a site with good LTE coverage, the IAB node does need to support two radio protocols which results in simplified implementation, and the IAB node does not need to be upgraded from EPC NAS to 5GC NAS when the network architecture is migrated from option 3 to other options.

Observation 2 Using SA IAB node in EN-DC access network provides the following advantages:

· IAB node does not need to be deployed at a site with good LTE coverage;

· IAB node does need to support two radio protocols;

· IAB node does not needs to upgrade EPC NAS to 5GC NAS when network architecture is migrated from option 3 to other options.

Someone may argue it is not possible to use stand-alone IAB in a NSA network. However, in order to support IAB, a network upgrade cannot be avoided. In RAN3#99 meeting, three main architectures were identified, i.e. Architecture 1a, Architecture 1b and Architecture 2a. It is most likely that a UPF function are needed for Architecture 1b and Architecture 2a at least, which means that the even in an EN-DC network, a partial 5G-CN has to be supported if Architecture 1b or Architecture 2a are deployed.
Observation 3 NSA network has to support some SA/5GC functions such as UPF function for IAB in Architecture 1b and Architecture 2a.

In order to allow using a SA IAB node, the SgNB in EN-DC should be upgraded to support some SA functions, for example:

·  Providing the PRACH resource which is used for the IAB node to access the SgNB in EN-DC, and indicating this in the system information, e.g. MIB or SIB1. 

·  Integrating some necessary NG core network/NAS functionality for the IAB node into the SgNB, which is used for IAB node authentication, etc. 

Since both sides are network nodes, it is easier to upgrade them to support stand-alone NR.
Observation 4 Only limited network upgrade is needed to allow IAB node accessing SgNB, while there is no any impact on legacy UEs.

In EN-DC, there are different U-plane connectivity options depending on bearer options such as MN terminated bearers, SN terminated bearers, MCG bearers, SCG bearers, and split bearers. Using SA IAB can support all the bearer options and we do not see any restriction on this.
Observation 5 Using SA IAB can well support all the bearer options in EN-DC.

Based on the above observations, it is proposed to use standalone IAB for EN-DC access network.

Proposal 1 Support using standalone IAB for EN-DC access network.

As discussed above, some necessary functions are needed to support using standalone IAB for EN-DC access networks, i.e. 

·  The SgNB needs to configure PRACH resources, broadcast some related RMSI information, and support some necessary RRC procedures (RRC Setup and SMC procedures) to enable IAB node camping on, and accessing the NR cells, while the access UEs may be forbidden to camp on and access the NR cells (RAN2);
·  Integrating some necessary NG core network/NAS functionality for the IAB node into the SgNB, which is used for the IAB node access, authentication, etc. (same as support of IAB in SA network, RAN3).
Note that these functions have already been defined, or will be defined, to support SA operation in Rel-15. Hence, it is expected that little or no additional standards effort specific to IAB will be needed.

Observation 6 In order to support using standalone IAB in for EN-DC access network, limited if any standard impact is expected.
Proposal 2 RAN2 and RAN3 working groups should discuss if any enhancements beyond Rel-15 functionality are needed to support standalone IAB in for EN-DC access network. 
3 Conclusion and Proposals
In this contribution, we mainly discuss how to support IAB for EN-DC access network, and have the following observations and proposals:
Observation 7 Using SA IAB node in EN-DC access network provides a unified solution for all the network deployment options and migration paths.

Observation 8 Using SA IAB node in EN-DC access network provides the following advantages:

· IAB node does not need to be deployed at a site with good LTE coverage;

· IAB node does need to support two radio protocols;

· IAB node does not needs to upgrade EPC NAS to 5GC NAS when network architecture is migrated from option 3 to other options.

Observation 9 NSA network has to support some SA/5GC functions such as UPF function for IAB in Architecture 1b and Architecture 2a.

Observation 10 Only limited network upgrade is needed to allow IAB node accessing SgNB, while there is no any impact on legacy UEs.

Observation 11 Support using SA IAB can well support all the bearer options in EN-DC.

Observation 12 In order to support using standalone IAB in for EN-DC access network, limited if any standard impact is expected.

Based on above observations, we have proposals as:

Proposal 3 Using standalone IAB for EN-DC access network.

Proposal 4 RAN2 and RAN3 working groups should discuss if any enhancements beyond Rel-15 functionality are needed to support standalone IAB in for EN-DC access network.
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