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Introduction
[bookmark: _Hlk510705081]This document summarizes the main findings and proposals for NR enhancements to support IAB operation. Detailed elaboration and analysis can be found in the companion papers referred in each section.
Discussion
The sections below include main points and findings for the PHY support and assumption for the IAB operation considering the agreements so far in RAN1. More detailed discussion can be found in the referred TDocs dedicated for each topic.

	Radio resource allocation
We consider radio resource allocation aspects in [1]. The main question considered was: how to define schedulable resources for IAB Node (DU)? Based on the agreements in RAN1#94bis, “from MT point of view, time domain resources available for parent link are the same as in NR Rel-15”. From MT point of view, flexible resources contain different functionalities. They can be seen as 
· resources assigned for DL Parent BH link or
· resources assigned for UL Parent BH link or
· resources not assigned for Parent BH link.
In order to enable utilization of flexible resources also for Child link(s) of the IAB node, we make the following proposal:

Proposal 1: MT determines resource usage for flexible time resources according to rules defined in TS 38.213 (Section 11.1) and based on received DCI and/or higher layer configuration.
Based on the agreement made in RAN1#94bis, the child link contains time resources of the following types: DL, UL, Flexible and N/A. Furthermore, it was agreed that “for each of time-resource types of the DU child link there are two flavors, hard and soft”. We think that usage of soft resources, facilitating dynamic capacity allocation between DL/UL/BH/Access, should be based on Rel-15 framework defined for flexible resources.
· Flexible resources from MT point of view can be seen soft resources from DU point of view.
· The resource availability for the Child link(s) depends on
· the resource usage of the Parent BH link (i.e. Parent BH link has the priority) 
· the duplexing scheme/capability of the IAB node and 
· the type of the soft resource. 

We think that the existing slot configuration principle defined in NR Rel-15 is a good starting point also for different IAB scenarios, and it makes sense to reuse the signalling principles such layered structure (with TDD-UL-DL-ConfigurationCommon, TDD-UL-DL-ConfigurationDedicated, DCI format 2_0), adaptation periods, granularities etc. as much as possible. 

Observation 1: Flexible resources from MT point of view can be seen soft resources from DU point of view.

Proposal 2: Flexible (soft) resources from MT (DU) point of view are used to facilitate dynamic capacity allocation between DL/UL and between Parent/Child links.
Proposal 3: Adopt signalling principles used for NR Rel-15 slot format indication (layered structure, adaptation periods, granularities, etc.) also for the IAB scenario. 

It appears that for the IAB scenarios, the resource types should define the functionality for two simultaneous links: Parent BH and Child link(s). Based on that, we propose to consider the following resource types shown in Figure 1. 
Proposal 4: Support the following resource types for IAB node.
· Type A: Resources for DL Parent BH link 
· Type B: Resources for UL Parent BH link 
· Type C: Flexible resources (or Soft resources from DU point of view) available for DL/UL Parent BH and DL/UL Child link(s).
· From DU point of view, contains multiple sub-resource types 
· Soft D: resource available for DL Child link(s)
· Soft U: resource available for UL Child link(s)
· Soft F: resource available for DL or UL Child link(s) 
· Type 1: Hard resources for DL Child link(s) 
· Type 2: Hard resources for UL Child link(s)
· Type 3: Hard resources available for UL or DL Child link(s)
· Type 4: Hard resources available for DL Parent BH link and UL Child link(s)
· Type 5: Hard resources available for UL Parent BH link and DL Child link(s)

Parent node may use dynamic signalling (such as DCI 2_0) to adapt Type C resources in dynamic manner to other resource types (e.g. Type A, B, Type 1-9). This can facilitate dynamic capacity adaptation between Parent BH and Child links(s) but it will require that new slot format types are defined for DCI 2_0 (reserved SFIs 56-254 can be used for this).
Proposal 5: Support additional slot formats for DCI 2_0 according to resource Types 1-5 

Proposal 6: Discuss the need for resource types supporting full duplex operation at the IAB node

[image: ]
Figure 1. Resource types for different IAB scenarios.  

When considering IAB of Group 2 architecture, CU makes the semi-static resource configuration separately for each IAB node: 
· A single resource configuration covers both parent and child links of the IAB node.
· Parent node is responsible for allocating Flexible (soft) resources in the Parent BH link(s) in order to facilitate dynamic capacity allocation between DL/UL and between Parent and Child links.
· 3GPP needs to consider sufficient conflict resolution rules to manage possible configuration/scheduling errors made by the CU and/or Parent node.
· In order to avoid/mitigate conflicting situations due to dynamic adaptation, it makes sense to align flexible/soft resources across all links (parent, child, grand-child). Furthermore, it makes sense to have a hierarchical adaptation where the nodes down in the tree topology have to wait until all (grand-) parent nodes release the resources.

Proposal 7: In the case of group 1 architecture, CU makes the semi-static resource configuration separately for each IAB node. A single resource configuration covers both parent and child links of the IAB node.
Proposal 8: For multi-hop scenarios, consider conflict resolution rules to manage possible configuration/scheduling errors made by the CU and/or Parent node.                                                                                                                                                                                                                                                               

	Single-panel vs. Multi-panel operation
We consider different implementation options for IAB node subject to a half-duplex constraint in [2]. It was to be noted that FDM/SDM scenario can be implemented with one or multiple antenna panels at the IAB node.

The single-panel scenario may suffer from limited Tx power (due to PA between access and BH) as well as power imbalance between backhaul and access. Furthermore, Tx and Rx timing alignment between Parent BH and Child link(s) may be required at the IAB node.

For multi-panel scenario, we assume that each panel is equipped with a separate baseband. We also assume that Parent BH and Child link(s) are processed with different panels and/or by means of TDM. This means that:
· Transmission power for Parent BH and Child link(s) are not limited by each other.
· Rx power imbalance between Parent BH and Child links is not an issue.
· Tx/Rx timing alignment between Parent BH and Child link(s) is not needed. 
In order to minimize the standardization efforts, and based on the discussion in [2] we make the following proposal:

Proposal 9: Consider the following scenario as the baseline IAB operation for the case of SDM/FDM between Parent BH and Child links:
•	Multi-panel deployment
•	Separate baseband per panel (multiple baseband)
•	Parent BH and Child links are processed with different antenna panels and/or by means of TDM.

Other scenarios including 1) single panel scenario and 2) multi-panel scenario with FDM/SDM between Parent BH and Child links within a panel can be seen primarily as IAB implementation -specific options. 

[bookmark: _Hlk528950453]Observation 2: Single panel scenario and multi-panel scenario with FDM/SDM between Parent BH and Child links within a panel can be seen primarily as IAB implementation -specific options, which do not necessarily require standardization efforts in Rel-16.


	RACH enhancements
RACH enhancements for IAB nodes are discussed in [3]. As per the previous discussions in RAN1, IAB node(s) are expected to have initial access to a Donor/Parent from distance(s) that may considerably exceed the Donor’s cell radius that in the absence of IAB deployment would be used for determining the preamble format and cyclic shift step. Thus, if the preamble format or cyclic shift step (Ncs) for UEs would be selected for also supporting RTT of IAB nodes, guard time and CP could become unnecessarily large for UEs or (if the same format could be used both for UEs and IAB nodes) the supportable number of cyclic shifts for each ZC root sequence would decrease significantly if access and IAB nodes used the same resources for RACH. To avoid these drawbacks, it was agreed that network should be able to configure separate RACH resources for UEs and IAB nodes. We propose few methods, and details are provided in [3], that would allow sharing the same RACH between IAB nodes and UEs despite the different RTTs. The benefit would be allowing frequent RACH opportunities (minimised RACH latency) for IAB nodes with minimal resource use. The methods described in [3] are summarized as follows, 
· Method 1: Configure an IAB specific initial TA for RACH preamble transmission. The initial TA would compensate the extended range for the BH link, and this way the RACH formats and Ncs values used by the access UEs would not be affected by the IAB deployment. This is principally useful for static IAB nodes, where RTTs can be estimated at the CU. 
· Method 2: For each ZC root sequence, two Ncs values are defined. The smaller one is for UEs and the larger one for IAB nodes. And the Donor/Parent node would send two random access response (RAR) messages, one assuming that the signal was sent by a UE and another assuming IAB node and see which one it gets a response for. To distinguish the two RARs intended for UEs and IAB nodes, a different RA-RNTI for UEs and IAB nodes or DCI signalling can be used. 
· Method 3: For separating the resources for UEs and IAB nodes, some of the signatures, signalled as not available for UE selection (i.e. normally reserved for contention less use) can be actually reserved for IAB nodes (either as IAB contention based or dedicated resources). 
· Method 4: At the Donor/Parent node, it is also possible to distinguish PRACH of IAB nodes from access UEs by having a higher power target for IAB over access UE preamble. In this case, the UE/IAB node determines the transmit power based on the path loss and the target receive preamble power. Then, the Donor/Parent node can determine based on the received power if the preamble is coming from IAB node or UE. 
We see the possibility of using combinations of the above methods, for example, the second and fourth methods can be used together such that IAB nodes and UEs use the same RACH resources with different cyclic shift sizes, and the Donor/Parent node distinguish the PRACH based on received power. Considering these aspects, we have the following proposal, 
Proposal 10: Multiplexing RACH transmissions of access UEs and MT IAB nodes on the same RACH resources can be supported by independently or jointly by the following methods. 
1. Compensate the initial TA for the extended range supported by IAB nodes such that cyclic shift values are the same used by the access UEs.
2. For each ZC root sequence, two cyclic shift values (Ncs) can be defined for UEs and IAB nodes. Donor/Parent node differentiate the RAR based on the RA-RNTI or DCI signalling used for UEs and IAB nodes. 
3. Some of the signatures are reserved for IAB PRACH and not used by the access UEs. 
4. Distinguish PRACH of IAB nodes from access UEs by having a higher power target for IAB over access UE preamble.
 
	Discovery and measurements
Discovery and measurements are discussed more detailed in [4]. It has been agreed that in SA deployment IAB initial access takes place utilizing the access UE SSBs with Rel. 15 procedure. However, an IAB specific RACH configuration may be needed to support the RTT between two IAB nodes that may be longer than the RTT of UEs. This means that IAB nodes and Donors should broadcast an indication that they support IAB (at least for initial network access of IAB nodes) and another indication if IAB specific RACH resources must be used and what those resources are. Besides contacting the network through random access, the IAB initial access can be understood to cover all other steps needed before an IAB node is ready to serve UEs or child IAB nodes. These include beam refinement for an active connection and preparing candidate connections for a potential BH link change. Preparing of a candidate connection should include at least TA determination so that dedicated RA or SR resources could be allocated for rapid path switching. During the initial access procedure, all measurements can be based on access UE SSBs or CSI-RS. 

Proposal 11: IAB initial access includes beam refinement for the active link and preparation of candidate connections. The preparation includes at least determining TA and dedicated RA or SR resources for the candidate link.  
Proposal 12: During IAB initial access, all measurements are based on access UE SSBs or CSI-RS.  
After initial access, measurements and reference signal transmissions for node discovery can be aperiodic as they would be needed only when the network topology is changing i.e. when new node is added or when an active or candidate connection weakens or is lost, and a replacement needs to be found. If only stationary nodes are considered, topology changes can be expected to happen so seldom that it seems unnecessary to support periodical SSB transmissions for mutual node discovery.  
Observation 3: Aperiodic SSB/CSI-RS transmissions can be used for discovery that is needed due to topology changes.     
Periodical CSI-RS based measurements could be configured for monitoring the quality of candidate links while the quality of the active link is followed as between an UE and a gNB. Measurements between nodes without active or link between them would be handled with aperiodic reference signal transmissions. 
Observation 4: Monitoring of active and candidate connections can be based on periodical CSI-RS transmissions.
Summarising Observations 3 and 4, we make the observation:
Observation 5: After IAB initial access, the discovery could be based on aperiodic reference signal transmissions in special situations when the topology changes, and periodical monitoring would be done only on active and candidate connections relying on CSI-RS.
For the case that, against our above observations, also periodical SSB based measurements are specified for IAB discovery (that happens after initial access), we make some proposals and observations below.

There are two alternatives for configuring SSB transmissions in IAB deployment: (1) SSB transmission adapts to the symbol type (SSB position depends on hop count of the node) or (2) the symbol type adapts to the SSB occurrence. Alternative (1) would mean changing SSB positions if the hop-count of a node changes due to connection switching. Although topology changes may be rare, they should not change the positions of the SSBs sent for UEs. For simplicity, it could also be reasonable to apply alternative (2) also with IAB specific SSBs of Solution 1-B.
Proposal 13: Positions of SSBs sent for access UEs must not depend on the hop-count. It is FFS if this should apply also to SSBs sent just for IAB nodes.
On Solution 1-A we note that it would have consequences for UE measurements as SSBs of different nodes would need to be spread in nonoverlapping windows.   
Observation 6: Solution 1-A may mean prolonging access UE SMTC window length and reducing the SMTC periodicity.    
For Solution 1-B, an SSB muting scheme to consider would be to arrange SSB sets for transmission and reception according to n-choose-k patterns where k=n/2. 
Observation 7: -patterns with k=n/2 could be used for minimizing the total number of symbols spent for SSB transmission and reception when aiming to a certain number of patterns.

	IAB timing
As in other sub-topics, the details are discussed in a separate document [5]. We provide a summarized discussion in here. 
There were two remaining open issue related to IAB timing options to be clarified, namely:
· Whether to support IAB timing Case #6
· Case #7 compatibility with Rel.15 UEs
Case #6:
Because of fixed TX timing (for both BH UL and child link DL) at the IAB node, the reception timing is dependent solely on the propagation delay which can be different on every active link. Therefore, no time alignment can be reached for the RX signals. Options to cope with this can be:
· SDM: using multiple panels to separate the RX signals
· FDM: Separate the RX signals (up to scheduling) in frequency domain using appropriate guard bands 
These options can be considered as choices for implementation and can be left for vendor or operator to decide. 
Observation 8: In Case #6 the interference due to mis-alignment of the RX signals can be remedied by usage of multiple panels and/or separation in frequency domain. These are choices for the IAB implementation.
In Case #6 the DL (and also BH UL) TX need to be synchronized. Because the TX timing shall be fixed, the TA control loop does not adjust the TX timing to be suitable for the RX timing of the UL receiver. Therefore, the TA loop will be used only for synchronization and thus a modified “TA” adjustment need to be used.

A child IAB node shall adjust the TX timing to compensate the delay on the BH link. The child node can measure the time difference between its own DL TX timing and the BH DL RX timing. The DL TX timing may not be accurate and may deviate from the DL TX timing of the parent (or donor) node. To correct the mis-alignment, the parent (or donor) node can measure the time difference of the DL TX and UL RX signal. The difference could be indicated with the modified “TA” signalling. The child IAB compares corresponding difference of its own estimate; if the signalled difference of the parent node is larger than measured at the child node, the child node advances its TX timing, if smaller the TX timing is delayed. 

Observation 9: A modified TA control could be used for the synchronization of the IAB nodes in Case #6. 

Proposal 14: Case #6 timing can be considered as an option for IAB but requiring a modified TA control for synchronization. It can be left for the WI phase whether to include the option in the Rel.16 specification.



Case #7:
Synchronization of the nodes with Case #7 is based on the calculation of the propagation delays on each BH link. For the timing derivation, the TA value will be used. Used TA is (NTAoffset + NTA)*Tc, where the NTAoffset is a value fixed or signalled by higher layers, NTA is the value controlled by the TA loop. In FR1, NTAoffset is dependent on used frequency band and coexistence with LTE. In FR2 is it fixed to 13792. The serving node has in principle possibility to adjust the UL timing freely. However, in IAB case the TA loop should adjust the timing so that the UL timing is according to indicated TAoffset enabling the IAB node to calculate the propagation delay over the BH link. The calculation for the BH link to Donor is as follows:
TP = 0.5*(N’TA - NTAoffset)*Tc, where N’TA is current value for TA used by the IAB node.
Observation 10: The serving node should always adjust the UL timing according to indicated TAoffset to enable accurate estimation of the propagation delay over the BH link.
This observation is applicable also with Case #1 timing.

The propagation delay TPBH#1, estimated by an IAB node from the timing advance value on the parent BH link TABH (TPBH#1 = 0.5*(N’TA - NTAoffset)*Tc), must be signalled to the child IAB node. The propagation delay on the child BH link can be then calculated at the child IAB node:
TPBH#2 = 0.5*(TABH#2 + TPBH#1), where the term TPBH#1 is signalled and TABH#2 = 0.5*(N’TA - NTAoffset2)*Tc),
Again, the TAoffset2 indicated by the IAB node#1 shall be the targeted UL RX timing at IAB node#1.
In Case #7 TA can have negative values when the propagation delay on the child BH link is less than on the parent BH link. It has been proposed that the TA could be adjusted to larger values in a steps of the symbol duration in order to achieve symbol level synchronization at the reception of the parent node, and to avoid negative TA values. There are, however, at least two issues:
a) Negative values are not supported in the initial timing alignment during the access procedure
b) Combined reception time at the IAB node will be extended by advancing the UL RX timing while the parent DL timing is determined by the propagation delay on the parent BH link
Due to a) the target timing may be achieved with certain delay with step-wise closing to the intended timing with TA commands. This will result in non-aligned symbol timing between signals that have not converged to the desired timing (due to step-wise adjustment) causing increased interference and thus degrading the performance.
Observation 11: Missing support of negative initial time alignment can increase interference when using SDM/FDM at the IAB node applying Case #7 timing.
The issue b) would require either elimination of symbol(s) in the beginning of the child/access UL slot, or eliminating symbol(s) at the end of the parent BH DL slot. The former case would essentially require usage of mini-slots. The latter one, where scheduling is done by the parent node, would need an indication to the parent node about the need to mute symbol(s) at the end of the DL slot when scheduling data on that slot. This would require additional signalling between the IAB nodes which may not be desirable.
Observation 12: Symbol level alignment by increasing TA in steps of the symbol duration would lead to usage of mini-slots on the child/access link. Otherwise, additional signalling would be needed between the parent/child IAB nodes to indicate the need for muting of symbol(s) at the end of the DL slot.
Due to issue described above, Case #7 does not seem to be an attractive option for IAB timing due to applicability to limited IAB deployment scenarios (without negative TAs) and foreseeable specification impacts, still reaching only sub-optimum performance.

Proposal 15: Even though Case #7 could be used with legacy UEs, as a non-optimum solution RAN1 is asked to consider dropping the timing option due to its limited usability and/or negative impacts on radio performance.

	CLI mitigation
In [6], we provide a detailed discussion on cross-link interference (CLI) management for IAB. With the Rel-15 CSI-IM RE patterns and UL RSs, one may think we have tools to facilitate the CLI measurements. However, we show in [7] that the specified RE-patterns of CSI-IM do not match with the RE-patterns associated with UL RSs. This potentially leads to inaccurate UL-to-DL CLI measurements. Also, the CLI measurement metrics are open and not being discussed at all in Rel-15. Therefore, we propose the following, 
Proposal 16: Consider the feasibility of different measurement metrics, e.g. RSRPs or RSSI or SINR, for UL-to-DL CLI measurements. 
We further discuss the possible enhancement needed on CSI-IM resource configurations and the need of enabling CSI-IM resource to be configured according to interferer’s UL RS configuration to support more accurate UL-to-DL CLI measurements. 
Proposal 17: Support flexibly configurable CSI-IM resource that can be adapted according to the resource configuration of interfering UL RS.
IAB specific UL-to-DL measurement mechanisms as CLI measurement at IAB node may introduce more severe scheduling restrictions. The reason for this is that the IAB node may have multiple backhaul links with other IAB nodes. Especially, if CSI-IM and UL SRS resources are used for UL-to-DL CLI measurements. These measurement configurations impose scheduling restrictions for neighbouring IAB nodes to schedule UL SRS transmission for UL-to-DL CLI measurements resulting in reduced backhaul capacity. One potential approach could be to leverage UL CLI measurement configuration that includes the use of hybrid CSI-IM and DMRS resource configuration for UL-to-DL CLI measurements. Here, CSI-IM resources is assumed to be flexibly configured according to interferer’s UL RS resource configuration. 
Proposal 18: Consider hybrid CSI-IM and DMRS resource configuration for UL-to-DL CLI measurements in the IAB framework.
It would be also beneficial to exploit group triggering mechanism for enabling the group of interfering nodes to transmit RS. Group triggering may cause at least one interfering group to transmit the predetermined signals at predefined time instant(s).  
Proposal 19: Consider group triggering mechanisms to enable group of interfering nodes to transmit RSs at predefined time instant(s).
Conclusion
In this contribution, we have summarized various aspects of the IAB operation and required NR enhancements. Detailed description of the analysis and findings can be found in the referred papers dedicated for the studied topics.
Main observations are as follows. 
Observation 1: Flexible resources from MT point of view can be seen soft resources from DU point of view.

Observation 2: Single panel scenario and multi-panel scenario with FDM/SDM between Parent BH and Child links within a panel can be seen primarily as IAB implementation -specific options, which do not necessarily require standardization efforts in Rel-16.

Observation 3: Aperiodic SSB/CSI-RS transmissions can be used for discovery that is needed due to topology changes.  
   
Observation 4: Monitoring of active and candidate connections can be based on periodical CSI-RS transmissions.
Observation 5: After IAB initial access, the discovery could be based on aperiodic reference signal transmissions in special situations when the topology changes, and periodical monitoring would be done only on active and candidate connections relying on CSI-RS.
Observation 6: Solution 1-A may mean prolonging access UE SMTC window length and reducing the SMTC periodicity.    
Observation 7: -patterns with k=n/2 could be used for minimizing the total number of symbols spent for SSB transmission and reception when aiming to a certain number of patterns.

Observation 8: In Case #6 the interference due to mis-alignment of the RX signals can be remedied by usage of multiple panels and/or separation in frequency domain. These are choices for the IAB implementation.
Observation 9: A modified TA control could be used for the synchronization of the IAB nodes in Case #6. 

Observation 10: The serving node should always adjust the UL timing according to indicated TAoffset to enable accurate estimation of the propagation delay over the BH link.
Observation 11: Missing support of negative initial time alignment can increase interference when using SDM/FDM at the IAB node applying Case #7 timing.
Observation 12: Symbol level alignment by increasing TA in steps of the symbol duration would lead to usage of mini-slots on the child/access link. Otherwise, additional signalling would be needed between the parent/child IAB nodes to indicate the need for muting of symbol(s) at the end of the DL slot.

Main proposals are as follows.
Proposal 1: MT determines resource usage for flexible time resources according to rules defined in TS 38.213 (Section 11.1) and based on received DCI and/or higher layer configuration.
Proposal 2: Flexible (soft) resources from MT (DU) point of view are used to facilitate dynamic capacity allocation between DL/UL and between Parent/Child links.
Proposal 3: Adopt signalling principles used for NR Rel-15 slot format indication (layered structure, adaptation periods, granularities, etc.) also for the IAB scenario. 

Proposal 4: Support the following resource types for IAB node.
· Type A: Resources for DL Parent BH link 
· Type B: Resources for UL Parent BH link 
· Type C: Flexible resources (or Soft resources from DU point of view) available for DL/UL Parent BH and DL/UL Child link(s).
· From DU point of view, contains multiple sub-resource types 
· Soft D: resource available for DL Child link(s)
· Soft U: resource available for UL Child link(s)
· Soft F: resource available for DL or UL Child link(s) 
· Type 1: Hard resources for DL Child link(s) 
· Type 2: Hard resources for UL Child link(s)
· Type 3: Hard resources available for UL or DL Child link(s)
· Type 4: Hard resources available for DL Parent BH link and UL Child link(s)
· Type 5: Hard resources available for UL Parent BH link and DL Child link(s)

Proposal 5: Support additional slot formats for DCI 2_0 according to resource Types 1-5 

Proposal 6: Discuss the need for resource types supporting full duplex operation at the IAB node

Proposal 7: In the case of group 1 architecture, CU makes the semi-static resource configuration separately for each IAB node. A single resource configuration covers both parent and child links of the IAB node.

Proposal 8: For multi-hop scenarios, consider conflict resolution rules to manage possible configuration/scheduling errors made by the CU and/or Parent node.                                                                                                                                                                                                                                                               
Proposal 9: Consider the following scenario as the baseline IAB operation for the case of SDM/FDM between Parent BH and Child links:
•	Multi-panel deployment
•	Separate baseband per panel (multiple baseband)
•	Parent BH and Child links are processed with different antenna panels and/or by means of TDM.

Proposal 10: Multiplexing RACH transmissions of access UEs and MT IAB nodes on the same RACH resources can be supported by independently or jointly by the following methods. 
1. Compensate the initial TA for the extended range supported by IAB nodes such that cyclic shift values are the same used by the access UEs.
2. [bookmark: _GoBack]For each ZC root sequence, two cyclic shift values (Ncs) can be defined for UEs and IAB nodes. Donor/Parent node differentiate the RAR based on the RA-RNTI or DCI signalling used for UEs and IAB nodes. 
3. Some of the signatures are reserved for IAB PRACH and not used by the access UEs. 
4. Distinguish PRACH of IAB nodes from access UEs by having a higher power target for IAB over access UE preamble.

Proposal 11: IAB initial access includes beam refinement for the active link and preparation of candidate connections. The preparation includes at least determining TA and dedicated RA or SR resources for the candidate link.  
Proposal 12: During IAB initial access, all measurements are based on access UE SSBs or CSI-RS.  
Proposal 13: Positions of SSBs sent for access UEs must not depend on the hop-count. It is FFS if this should apply also to SSBs sent just for IAB nodes.
Proposal 14: Case #6 timing can be considered as an option for IAB but requiring a modified TA control for synchronization. It can be left for the WI phase whether to include the option in the Rel.16 specification.

Proposal 15: Even though Case #7 could be used with legacy UEs, as a non-optimum solution RAN1 is asked to consider dropping the timing option due to its limited usability and/or negative impacts on radio performance.
Proposal 16: Consider the feasibility of different measurement metrics, e.g. RSRPs or RSSI or SINR, for UL-to-DL CLI measurements. 
Proposal 17: Support flexibly configurable CSI-IM resource that can be adapted according to the resource configuration of interfering UL RS.
Proposal 18: Consider hybrid CSI-IM and DMRS resource configuration for UL-to-DL CLI measurements in the  IAB framework.
Proposal 19: Consider group triggering mechanisms to enable group of interfering nodes to transmit RSs at predefined time instant(s).
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