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1. Introduction

In the March plenary meeting, IAB WID was approved as a WI in RP-190712 [1]. We can see that in the WID, objectives to support wireless backhaul and relay links enabling flexible and very dense deployment of NR without the need for densifying the wired transport network are listed, including RAN4 part copied as below
	· Physical layer specification [RAN1-led, RAN2, RAN3, RAN4]:

· Specification of SSB/RMSI periodicity for NR initial access assumed by an IAB-node.

· Specification of extensions to Rel. 15 to support the use of SSBs orthogonal to SSBs used for UEs (via TDM and/or FDM), for inter-IAB-node discovery and measurements, including additional SMTC periodicities and time-domain mapping of SSB locations (e.g. enable muting patterns to deal with half-duplex constraint). 

· Specification of extension of RACH occasions and periodicities for backhaul RACH resources. w.r.t. access RACH resources, and associated network coordination mechanisms for selection of such parameters (in order to orthogonalize access and BH due to the half-duplex constraints) 
· Specification of mechanisms for resource multiplexing among backhaul and access links. This includes: 

· Specification of semi-static configuration for IAB-node/IAB-donor DU resources in case of TDM operation subject to half-duplex constraint. This shall be forward compatible to allow the support of half-duplex scenarios with FDM and SDM resource sharing among backhaul and access links. 

· Specification of time resource types for the DU’s child links: DL hard, DL soft, UL hard, UL soft, Flexible hard, Flexible soft, Not Available 

· Specification of dynamic indication (L1 signalling) of the availability of soft resources for a child IAB-node DU 

· Specification of required transmission/reception rules for IAB-nodes and associated behaviours regarding time resource utilization as discussed in TR 38.874 clause 7.3.3.

· Specification of mechanism to support the “case-1” OTA timing alignment.

· Specification of RF and RRM requirements [RAN4-led]:

· Define RF requirements for both backhaul and access links of an IAB-node including requirements for co-existence (e.g. ACLR, ACS). This may include defining a new power class for MT.

· Define RRM core requirements for both backhaul and access links of IAB node.

· Define latency requirements for switching between communication over parent backhaul link (i.e. MT) and child backhaul/access links (i.e. DU).

· Define timing requirements for IAB specific network synchronization. This may include (a) requirement for “case 1” timing (e.g. accuracy of DL transmission timing alignment between an IAB-node and its parent node), and (b) cell phase synchronization accuracy for multi-hop IAB network.




Thus in this paper we provide initial discussions on the RRM impact from the IAB work item and talk about some of the important work aspects from the RRM perspective, such as IAB backhaul RRM behaviours, requirements and spec structure issues.
2. Discussion
2.1. Background of IAB
For the background of IAB, we can either refer to TR 38.874 [2] for the report of the study item or RP-190712 [1] for the justification and objective descriptions of the work item. 
To enhance the physical layer design in NR R15 to enable the backhaul link of the IAB nodes, this work item includes the physical layer aspect work listed in the below box, in which we can identify corresponding RRM impact.

	· Specification of SSB/RMSI periodicity for NR initial access assumed by an IAB-node.

· Specification of extensions to Rel. 15 to support the use of SSBs orthogonal to SSBs used for UEs (via TDM and/or FDM), for inter-IAB-node discovery and measurements, including additional SMTC periodicities and time-domain mapping of SSB locations (e.g. enable muting patterns to deal with half-duplex constraint). 

· Specification of extension of RACH occasions and periodicities for backhaul RACH resources. w.r.t. access RACH resources, and associated network coordination mechanisms for selection of such parameters (in order to orthogonalize access and BH due to the half-duplex constraints) 
· Specification of mechanisms for resource multiplexing among backhaul and access links. This includes: 

· Specification of semi-static configuration for IAB-node/IAB-donor DU resources in case of TDM operation subject to half-duplex constraint. This shall be forward compatible to allow the support of half-duplex scenarios with FDM and SDM resource sharing among backhaul and access links. 

· Specification of time resource types for the DU’s child links: DL hard, DL soft, UL hard, UL soft, Flexible hard, Flexible soft, Not Available 

· Specification of dynamic indication (L1 signalling) of the availability of soft resources for a child IAB-node DU 

· Specification of required transmission/reception rules for IAB-nodes and associated behaviours regarding time resource utilization as discussed in TR 38.874 clause 7.3.3.

· Specification of mechanism to support the “case-1” OTA timing alignment.




2.2. Analysis on RRM impact from physical layer enhancement
Initial access
Compared to the initial access SSB periodicity defined for NR UE, the one for IAB nodes may be larger due to that the initial access of an IAB node can be seldom. Also from mobility perspective, SSB/SMTC periodicity for the backhaul at a whole picture of IAB can be longer due to relatively low mobility of the nodes.

Dedicated SSB and SMTC for backhaul
It is mentioned in the WID that to support the use of SSBs for inter-IAB node discovery and measurements, extensions to R15 design can be expected with,
· FDM’ed SSBs between the backhaul and UE operations

· TDM’ed SSB/additional SMTC periodicity and muting pattern

From RRM perspective, corresponding impact on the behavior and requirements can be expected including,

· IAB intra-/inter- frequency measurement and reporting

· Gap sharing and SMTC scheduling

· RLM based on dedicated SSB

· Beam management for IAB nodes

· Mobility behavior subjects to RAN1/2 design including Idle mode
OTA timing alignment
RAN1 designed the OTA timing alignment for the IAB nodes with different levels to align their DL Tx to achieve TDD cell phase synchronization from the UE’s perspective. The detailed description of the method can be found in the 2 LS-s sent by RAN1 in [3] and [4]. For this method, we need to define the IAB behavior to correctly adjust the DU DL Tx timing according to the indicated TA and T_delta values from its parent node. Additionally, we also need to specify the cell phase synchronization accuracy from the system perspective.
2.3. Timing and latency requirements
Among all the objectives listed above, timing and latency requirements are the most critical ones for RRM specification. Fair specification of these requirements enables the fair performance of basic scheduling and data transmission/reception of the IAB nodes with both DU and MT modules. 
OTA timing alignment
RAN1 design is that after the IAB node is configured by the parent the TA, TA offset and T_delta, it should correctly adjust its MT UL timing and DU DL timing. As a result, either the parent IAB node or the UE served by it can have correct timing of reception. 

In this method, the adjustment of MT UL timing is similar to the one introduced for the NR UE to adjust its UL timing according to the configured TA and TA offset, for which RAN4 should specify the RRM requirement similar to the R15 NR ones in section 7.1 for timing adjustment and 7.3 for TA adjustment in TS 38.133.

However it is new behavior for the IAB to adjust the DL DU timing also according to the network configurations in order to achieve the DL synchronization among the DU-s of a TDD network. It is designed by RAN1 that the IAB should apply its DL timing with an offset of TA/2 + T_delta, where TA is the configured NTA + NTAoffset and T_delta is also from the parent node indicating the additional margin that is supposed to accommodate errors of transceiver, transient time between MT and DU, and TA quantization. From RAN4 perspective, first we should feedback to RAN1 on the allowed values for T_delta taking into consideration that 1) hardware restrictions can be accommodated within it, 2) it is not too long to interrupt much scheduling. Then for RRM part, we should define accordingly the timing requirements for 1) DL timing adjustment due to local time drift and 2) DL timing adjustment due to TA/T_delta configuration updates.
Proposal: Specify the IAB DU DL Tx timing adjustment requirements for the below cases,
· Timing adjustment is needed due to local timing drift

· Timing adjustment is needed due to updates in TA/T_delta configurations

2.4. RRM spec structure
It is raised in the last meeting that we should use new specs for RF and demod requirements for IAB, but for RRM further analysis is needed. In our understanding, the RRM requirements for IAB backhaul still largely resemble the ones defined for NR R15 in 38.133 and we don’t see much need to use a separate spec for IAB backhaul.
Nevertheless, new sections maybe needed for IAB backhaul in both core and test cases requirement spec to provide efficient and clear reading.

3. Conclusion
Thus in this paper we provide initial discussions on the RRM impact from the IAB work item and talk about some of the important work aspects from the RRM perspective, such as IAB backhaul RRM behaviours, requirements and spec structure issues.

Proposal: Specify the IAB DU DL Tx timing adjustment requirements for the below cases,

· Timing adjustment is needed due to local timing drift

· Timing adjustment is needed due to updates in TA/T_delta configurations
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