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1 Introduction

In 3GPP TSG-RAN WG2 NR Ad hoc 1801, the following agreements have been made for IAB design
Agreements
1: IAB design shall support multiple backhaul hops

-
The architecture should not impose limits on the number of backhaul hops.


-
The study should consider scalability to hop-count an important KPI.


-
Single hop is considered a special case of multiple backhaul hops.

2: Topology adaptation for physically fixed relays is supported to enable robust operation, e.g., mitigate blockage and load variation on backhaul links
3: L2 and L3 relay architectures will be studied. Definitions of L2- and L3-relaying in the context of IAB is FFS

4: The IAB design should minimize the impact to core network specifications

5: The study should consider the impact to the core network signalling load as an important KPI

6: Strive to maximize reuse of Rel-15 NR specifications for the design of the backhaul link. Enhancement can also be considered.
In addition to this following terminology have been introduced in TR 38.874 v0.1.0 [1] related to IAB node and IAB donor.

IAB-node
RAN node that supports wireless access to UEs and wirelessly backhauls the access traffic. 

IAB-donor
RAN node which provides UE’s interface to core network and wireless backhauling functionality to IAB nodes.

In this paper, we have discussed the required control plane procedures between IAB node and IAB Donor on the backhaul link and discussed the RRC control procedure required for IAB node when it is acting as UE. The discussion in this paper is applicable for all the architecture options [2] i.e. 1a, 1b and 2a.
2 Discussion
In [2] various IAB architecture for L2/L3 relaying at the RAN3#99 meeting have been discussed and it was proposed in [2] that three major IAB relay architectures should be prioritized for the IAB SI. The 

IAB nodes connect as a UE to NGC using NR. This IAB node acting as UE can be connected at backhaul either with the IAB-donor or other IAB-nodes in case of multiple backhaul hops .The UE part of this IAB node terminates the radio interface layers of the backhaul NR Uu interface toward the IAB-donor or other IAB-nodes [2].
In architecture 2a, the IAB-node holds an MT to establish an NR Uu link with a gNB on the parent IAB-node or IAB-donor [2]. The MT part of the IAB node act as UE in the IAB node and gNB part act as network node to the UE. In architecture 1a and 1b, the IAB-node holds an MT and a DU. The MT part of the IAB node act as UE in the IAB node and DU part act as network node to the UE.
IAB node when acting as a UE it has to support AS protocols toward the network i.e. IAB Donor. Figure 1 and 2 depicts the AS control plane stack between IAB node and IAB Donor on the backhaul NR Uu interface for architecture option 2a and 1a,1b . The RRC protocol can be used by IAB Donor to set up the control plane between IAB node and Donor.
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Figure 1: Control Plane Stack for option 2a

[image: image2]
Figure 2: Control Plane Stack for option 1a and 1b

The main RRC control procedure required for IAB node is listed below 

· System information: 
During IAB start up procedure, the IAB node requires system information to camp on the cell .The IAB node can receive minimum system information (SI) from the IAB donor in the same manner as currently UE is receiving. This minimum SI will include information to support cell selection. It should also provide the information of Other SIs available in the cell, including the SIB type , validity information and whether other SI is periodically broadcasted or provided on demand. In NR system,  If minimum SI indicates that a SIB is not broadcasted, then UE does not assume that this SIB is a periodically broadcasted in its SI-Window at every SI-Period and UE may send an SI request to receive this SIB . UE receives the other SIBs based On demand system information. The IAB node when acting as UE i.e. MT mode can receive the system information through broadcast or On demand system information procedure.

Proposal 1a: IAB node when acting as UE i.e. MT mode can follow the UE procedures to read system information
When IAB node acting as network mode or relay mode i.e. DU or gNB part of relay, it may not require all type of system information. The resources and information required for IAB node may be different from the normal UE. One of the possible solutions is to share the system information through dedicated signalling as done for LTE relay. Details are FFS.
Proposal 1b: RAN2 to further study and discuss procedure required to acquire system information for IAB node when it acting as Relay node.

· Paging:
 If IAB node supports idle mode, then there is need to support paging procedure. 
· RRC connection establishment:
This procedure is required to set up the connection with the IAB Donor during RN start up procedure, Attach/detach or bearer establishment for data bearer. 

· Cell  Reselection : 
Cell reselection procedure may not be required for physically fixed relays.
· Handover procedure: 
Similarly to idle mode mobility, connected mode mobility is not needed for physically fixed relays.

· Measurements: 
Measurement configuration and reporting support may not be required for physically fixed relays for mobility purpose. IAB node may still need some measurement procedure say during start up procedure or to monitor current cell condition i.e. intra frequency measurement. There may not be need of inter- frequency and inter RAT measurements for IAB node .

Proposal 2: RAN2 to study and discuss the type and need of measurements required by the  IAB node 

· RRC  state: 
There is need to have discussion which all states RRC protocol can support in Relay node. We may need RRC idle and connected state. Discussion is required whether there is need to support RRC inactive or not.

· Bearer management procedures: 
This includes establishment/modification and release of radio bearers on the backhaul NR Uu interface. This can be done through existing RRC procedures.  

The summary of RRC functions required for IAB node have been captured in Table 1
	RRC Procedure
	Required for IAB node(MT)
	Comment

	System information
	Yes
	Need to discuss procedure to acquire SIB when IAB node is acting as relay node

	Paging
	May be
	If idle mode is supported then this may be needed

	RRC connection establishment
	Yes
	

	Cell Reselection
	No
	For physical fixed relay it is not needed.

	Handover procedure
	No
	For physical fixed relay it is not needed.

	Measurements
	May be
	Details are FFS

	RRC state
	Yes
	Need to discuss whether RRC inactive state is required or not.

	Bearer management procedures
	Yes
	


Table 1

Based on table 1, there are few RRC functions which can be reused as it when IAB node is acting as UE. Few functionality of specific procedure may not be required and required further discussion for enhancement. Details are FFS. 
Proposal 3: IAB node acting as UE can reuse the legacy NR RRC protocol to set up the control plane between IAB node and Donor. Few RRC control procedures might not be required and further discussion is needed for enhancement for the same.
3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposal:
Proposal 1a: IAB node when acting as UE i.e. MT mode can follow the UE procedures to read system information
Proposal 1b: RAN2 to further study and discuss procedure required to acquire system information for IAB node when it acting as Relay node.
Proposal 2: RAN2 to study and discuss the type and need of measurements required by the  IAB node 

Proposal 3: IAB node acting as UE can reuse the legacy NR RRC protocol to set up the control plane between IAB node and Donor. Few RRC control procedures might not be required and further discussion is needed for enhancement for the same.
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