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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN4#91 the WF containing the following agreements related to RRM requirements was approved [1]:
· Access Link (AL):
 A UE served by an IAB node on the access link (Uu) shall meet existing RRM requirements for the access link (Uu) defined in 38.133 and 36.133 (related to EN-DC or NE-DC). 
No additional requirements related to UE operation on the access link are needed.
· Backhaul link (BL):
It is FFS whether any RRM requirement need to be specified for IAB node and identify type of RRM requirement(s) (if need to be specified).
RRM requirements for IAB were discussed in [2-5]. However, there is no consensus in RAN4 regarding the type of RRM requirements needed for the backhaul link of the IAB node. In this paper we further analysis the need for any potential RRM requirement for the IAB’s backhaul link and the way forward to resolve this open issue. 
2. Analysis of RRM requirement for BH link
The backhaul link is the link between an IAB-node and an IAB child node or an IAB parent node as described in TR 38.874. On the backhaul link a child IAB node or more specifically IAB’s MT (Mobile Termination) part of the child IAB node transmits and receives signals to/from its parent IAB node (which may or may not be IAB donor).
When analyzing the impact on the RRM aspects for an IAB node the most fundamental aspect to consider is the fact that the IAB node does not support mobility since IAB mobility is not within the scope of the Rel-16 WI. IAB is therefore physically static. Secondly the IAB node deployment is under operator’s control. Furthermore, to ensure robust backhaul connection, the IAB deployment (e.g. installation at approproprate site) will be based on some network planning tool rather than on any IAB measurements. Similar approach is used for deploying base stations. These are important and fundamental differences between an IAB node and for example the UE, which can freely roam any time. 
· Observation # 1: IAB node does not support mobility in Rel-16. 
· Observation # 2: The network planning and preparation of the IAB node deployment avoids the need of measurements. 
3.1. Initial Access 
[bookmark: _Hlk7708389]An IAB node (IAB child) in order to connect to another IAB node (IAB parent) for the backhual access will perform an initial access procedure. The Rel-15 access UE assumes SSB periodicity of 20 ms for initial access. The SSB resources for initial access are much sparser (e.g. 160 ms) since IAB node is static. More specifically for both SA and NSA, for initial cell selection, an IAB-node MT may assume that half frames with SS/PBCH blocks occur with a periodicity of 16 frames. Furthermore, the initial access will be typically done after the IAB is powered on or have to recover after loosing connection. 
In general, the initial access delay depends on several UE implementation aspects such as number and type of RATs supported by the UE, number of bands and the corresponding passband (e.g. impacting number of carriers within the band), sequence of RATs and/or bands in which the UE may do initial access, type of metric used for initial access etc. Initial access requirements are therefore not feasible to specify. Any such requirement may also limit the UE implementation and may even increase UE power consumption. Due to these factors RAN4 does not specify any requirement for initial access for the UE to access the base station. 
Some of the above factors related to UE such as supported bands, metric for initial access, sequence of bands/carriers to access the parent IAB node etc are also applicable for the IAB node. Furthermore, being a static node, the impact of initial access on overall IAB performance will be negligible. Also, such requirement will greatly limit the IAB node implementation in terms of freedom to choose different algorithms for the initial access. Therefore, as also proposed in our previous paper that we don’t see any need to specify any requirement for initial access for IAB [2]. 
· Observation # 3: Initial access requirements for UE to access a cell on Uu interface are not specified and left for UE implementation. 
· Observation # 4: Any type of initial access requirements for IAB node for connecting to another IAB node will greatly limit the IAB node implementation. 
· Proposal # 1: Initial access requirements for IAB node connecting to another IAB node shall not be specified. 
3.2. Procedures after Initial Access  
As stated in the previous section that IAB deployment (where the child IAB node is connected to parent IAB through a radio link) with stable backhaul connections can be realized through network planning since IAB nodes do not support mobility and are physically fixed. Therefore, backhaul link (BL) between the child IAB node and its parent IAB node should be stable and the probability of child IAB node losing the connection on the BL should be extremely rare or practically non-existent. 
It is not an appropriate IAB deployement scenario where the backhaul is regularly obstructed by a movable or immovavle object causing frequency interruptions on the backhaul leading to capacity loss and performance degradation. In rare circumstances the child IAB could losing connection with its parent IAB node if there is an obstruction like construction of new buildings etc. Such situation is not likely to occur for all or most IAB backhaul connections. In any case under such rarely occurring e scenario the child IAB will lose connection and restablish the connection with another parent IAB or it may select the old parent using new beam. This is analoguous to the RRC re-establishment procedure in the UE. More specifically this procedure will enable the IAB MT to detect the appropriate SSB of the IAB parent and send a random access to the selected parent IAB node. Being a rare scenario, it is not efficient for the IAB node to regular monitor and measure the SSBs of the parent IAB node’s or of the neighboring IAB nodes. Such measurement procedures will lead to overspecification of the requirements for IAB node leading to unnecessary complexity and cost. 
Therefore, in our view RAN4 should focus on developing requirements along the lines of the RRC re-establishment delay defined for the UE in section 6.2.1 of TS 38.133. This will ensure that upon losing the backhaul connection the IAB MT is able to recover and re-establish the backhaul connection with the most suitable parent IAB node.
The topology adaptation (e.g. due to load balancing) by the parent or donor IAB should be based on load estimation in the IAB node and not on the radio measurements performed by the child IAB MT. The load estimation metric is up to the IAB node implementation. 
· Observation # 5: The loss of connection between the child IAB node and its parent IAB node is expected to occur very rarely.
· Observation # 6: The re-establishment of a backhaul connection upon losing the connection does not require IAB MT to regularly monitor and measure reference signals (e.g. SSBs) of its parent or neighboring IAB nodes.
· Proposal # 2: Specify the RRC connection re-establshment delay requirement to ensure IAB MT re-establishes the connection within the specified time.
3.3. Timing Requirements  
One key aspect of the IAB node is the ability to synchronize wrt the IAB parent over the air (OTA). RAN1 has agreed on the basic mechanism for OTA time alignment wrt the timings of the IAB parent. In multi-hop IAB scenario, each IAB node applies the same mechanism for OTA time alignment wrt its IAB parent and so on.  
In the response LS to RAN1, RAN4 already agreed that over the air (OTA) time alignment requirements shall not be specified [6]. 
In order to re-establishment the RRC connection the IAB MT will send random access to the selected parent IAB node and subsequently transmits other signals. The IAB MT needs to derive its initial timing based on the downlink timing of its parent IAB node. Therefore, initial transmit timing accuracy requirements like those defined for the UE in section 7.1 of TS 38.133 can be specified for the IAB MT node. 
· Observation # 7: IAB MT will derive its initial transmit timing based on the downlink timing of its parent IAB node.
· Proposal # 3: Initial transmit timing accuracy requirements like those defined in section 7.1 for TS 38.133 are specified for IAB MT initial transmissions to its parent IAB node.
3. Summary
In this paper we provide further analysis of the potential impact on RRM work in RAN4. The following are the main observations and proposals:
· Observation # 1: IAB node does not support mobility in Rel-16. 
· Observation # 2: The network planning and preparation of the IAB node deployment avoids the need of measurements. 
· Observation # 3: Initial access requirements for UE to access a cell on Uu interface are not specified and left for UE implementation. 
· Observation # 4: Any type of initial access requirements for IAB node for connecting to another IAB node will greatly limit the IAB node implementation. 
· Observation # 5: The loss of connection between the child IAB node and its parent IAB node is expected to occur very rarely.
· Observation # 6: The re-establishment of a backhaul connection upon losing the connection does not require IAB MT to regularly monitor and measure reference signals (e.g. SSBs) of its parent or neighboring IAB nodes.
· Observation # 7: IAB MT will derive its initial transmit timing based on the downlink timing of its parent IAB node.
· Proposal # 1: Initial access requirements for IAB node connecting to another IAB node shall not be specified. 
· Proposal # 2: Specify the RRC connection re-establishment delay requirement to ensure IAB MT re-establishes the connection within the specified time.
· Proposal # 3: Initial transmit timing accuracy requirements like those defined in section 7.1 for TS 38.133 are specified for IAB MT initial transmissions to its parent IAB node.
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