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1 Introduction

In RAN2 NR AH-1801, it was agreed that
3
NR access over NR backhaul is studied with highest priority 

3i
Identify the additional architecture solutions required for LTE access over NR backhaul

3ii
The IAB design shall at least support the following UEs to connect to a node which is backhauled using IAB:


1/ Rel. 15 NR UE


2/ Legacy LTE UE if IAB supports backhauling of LTE access

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). 

3: L2 and L3 relay architectures will be studied. Definitions of L2- and L3-relaying in the context of IAB is FFS

This contribution addresses the left issues of Control Plane for IAB-node.
2 Discussion
2.1 CP Protocol Stacks

As the outcome of email discussion [102#65], 4 alternatives of CP protocol stacks are identified for architecture 1a. Before down-selection on the alternatives, some criterions for CP stack design can be outline.

Firstly, one key point of CP stack design is how to protect F1AP messages. One example is to use PDCP, like in alternative 1-3. However, as defined in TS 38.743, legacy F1AP is used to carry RRC signalling for UE, so it may cause the problem of redundant-PDCP, i.e., PDCP is used to protect F1AP and RRC, and thus RRC message conveyed by F1AP would be protected via PDCP twice, which would cause additional signalling overhead. This problem exists for Alternative-2, while solved by Alternative-1/3, where the RRC signalling for UE and MT are not carried by F1AP, but via adaptation layer directly.

Observation 1 Alternative-2 has the problem of redundant-PDCP protection.

Secondly, although both alternative-1/3 remove the bundling between MT/UE-related RRC signalling and F1AP, the difference of the two alternatives is how to carry the F1AP signalling, i.e., one is on top of RRC (alternative-1) of the collocated MT while the other is on top of PDCP (alternative-3) of the collocated MT. In more details,

· If F1AP is on top of PDCP, either there has to be a way to differentiate between PDCP SDU for F1AP and for RRC. One way to define a SDU type field in PDCP (similar to PDCP PDU format for SLRB in TS 36.323); or at least one dedicated LCID has to be allocated to SRB carrying F1AP.
· Or if F1AP is on top of RRC, the differentiation might be needed as well between NAS messages and F1AP. In that case, different IE can be defined in a very flexible manner via ASN.1 syntax.

Observation 2 Alternative-1 needs to define a SDU-type field at PDCP layer or reserve at least one LCID for SRB carrying F1AP.

Considering the possible legacy impact due to PDCP format and the LCID occupation issue, we have a slight preference on Alternative-1 over Alternative-2/3.

Proposal 1 For CP stack design of alternative 1a, RRC signalling (for MT and for UE) does not need to be carried via F1AP, and F1AP is carried by RRC of collocated MT.

2.2 Cell selection for IAB-node

The issue is how for the IAB-node to establish connection.
As for legacy UE, S-criterion has to be followed for sure. On top of that, IAB-node may need some further restriction when camping on a cell, i.e., a parental IAB node (could be IAB-donor):

· IAB-node limit the parental node searching to the node supporting the IAB functionality (of which the node list can be acquired from O&M server in the similar way like Rel-10 eNB relay);

· IAB-node may further prioritize between the nodes which satisfy S-criterion. For example, considering the latency impact, one would prefer to camp on the IAB-node which is “closer” to the IAB-donor. Or if this is not taken into account during cell selection, the IAB-donor may later use handover procedure to further revise the topology, but that would cause further latency to establish a stable topology.

Proposal 2 RAN2 discuss what factors to consider for cell selection of IAB-node.

2.3 Single connectivity vs. Dual-connectivity
The issue is whether the IAB-node after establishing a first connection with parental IAB-node A, can establish additional connections with parental IAB-node B.

To support redundant routes, it means that for the same data flow, it is necessary to use more than one backhaul connection to serve the IAB-node. Therefore, in case that one connection breaks, the other connectivity can be used as backup connections. Considering the following requirement

2: Topology adaptation for physically fixed relays is supported to enable robust operation, e.g., mitigate blockage and load variation on backhaul links

The multiple connections should exist before the link quality becomes worse, so it is aligned with the 0ms interruption time requirement. 
According to the latest conclusion from RAN#80, before 2018Q4, only FR1-FR2 NR-NR DC would be addressed. However, for IAB, it is the intra-frequency DC that is needed, e.g., FR1-FR1 or FR2-FR2. Therefore, it is to be checked whether the solution developed in late-drop can be used for intra-frequency DC, and thus enable DC in IAB.

Observation 3 Redundant backhaul link for IAB-node via dual-connectivity is dependent on the NR-NR DC design work in late-drop.
2.4 Mobility management
Finally, the issue is how for the IAB-node to handle the UE-mobility, based on the established L2-relay architecture. Assuming all the RRC signalling is exchanged between UE and IAB-donor (i.e., for measurement report, handover command/confirm), one left issue is how to implement the data forwarding, between source IAB-node and target IAB-node. It can be implemented in two ways:

· Either following the legacy system, the forwarding is for PDCP SDU. In this way, considering the mobility between IAB-node is intra-CU but inter-DU mobility, the PDCP anchor point (i.e., IAB-donor) has not been changed, it is fully up to IAB-donor to do the PDCP SDU retransmission.

· Or considering the L2-relaying architecture of IAB-network, i.e., the IAB-donor may not be aware of the RLC delivery status of the PDCP PDU which has been delivered to intermediate IAB-node, the forwarding can be done between IAB-nodes for RLC SDU.

Proposal 3 RAN2 discuss whether IAB-donor and/or IAB-node to do data forwarding for UE mobility.

3 Conclusion
Based on the discussion in section 2, we observe:

Observation 1
Alternative-2 has the problem of redundant-PDCP protection.
Observation 2
Alternative-1 needs to define a SDU-type field at PDCP layer or reserve at least one LCID for SRB carrying F1AP.
Observation 3
Redundant backhaul link for IAB-node via dual-connectivity is dependent on the NR-NR DC design work in late-drop.

Based on the observations, we propose:
Proposal 1
For CP stack design of alternative 1a, RRC signalling (for MT and for UE) does not need to be carried via F1AP, and F1AP is carried by RRC of collocated MT.
Proposal 2
RAN2 discuss what factors to consider for cell selection of IAB-node.
Proposal 3
RAN2 discuss whether IAB-donor and/or IAB-node to do data forwarding for UE mobility.
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