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1	Introduction
In the RAN1 #93, it was agreed to further study on the multiplexing of RACH transmissions from UEs and IAB nodes. The agreement in RAN1 #is, 

Agreements:
· Study mechanisms for multiplexing of RACH transmissions from UEs and RACH transmissions from IAB nodes.

There was a previous agreement on IAB that allows IAB nodes to use access UE behaviour in the initial access stages, the agreement in RAN #92bis is, 

Agreements:
· An IAB-node can follow the same initial access procedure as an access UE, including cell search, SI acquisition, and random access, in order to connect to an IAB node/donor and initially integrate to the network.
· Two cases: (1) donor and relay node share the same cell ID and (2) donor and relay maintain separate cell ID can be further studied. 
· Note: The feasibility of (1) may depend on architectures considered in RAN2/3. 
· The SSB/CSI-RS based RRM measurement defined in NR R15 are considered as a starting point for IAB node discovery and measurement. 
· How to avoid conflicting SSB configurations among IAB nodes, as well as the feasibility of CSI-RS based IAB node discovery, should be studied.
· RAN1 should further study inter-relay discovery procedure subject to half-duplex constraint and multi-hop topologies.

In this document, we discuss random access procedures of IAB nodes and check the requirement any improvements when multiplexing UEs and IAB nodes RACH transmissions.  
2	Discussion
In RAN2-AH-1801, it was agreed that the Rel.15 study item focuses on IAB with physically fixed relays, and optimization for mobile relays in future releases is not precluded. It was well understood that NR deployments should be able to provide coverage reliability targets in the absence of available fiber, and fixed relays will be the most suitable method of achieving that feat. Also, the deployment of IAB nodes should also be done with a LoS to the donor gNB(s) or parent IAB node(s) to meet such requirements. In this kind of situations, one can easily understand that initial access procedures apply only when the IAB node is powered on or after a loss of backhaul connection(s) leading to UE component of the IAB node going idle.
In Figure 1, the initial access procedure of the UE part of the IAB node is illustrated. As in the second agreement above (RAN1 #92bis agreement), the initial access of the IAB node is similar to the access UEs of Rel. 15. The IAB-donor/IAB parent and IAB node should settle with a possible beam that suits for the backhaul link as in the last step of Figure 1. The random access procedure adds up to the latency that UEs are experiencing and deployments should avoid frequent RACH procedures at the IAB nodes to satisfy the lower latencies requirements in NR. Therefore, we can expect that occurrences of initial access of the UE part of the IAB nodes to be less frequent compared to access UEs.  
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Figure 1: Initial access of the UE part of the IAB node

Observation 1:  Random access of the UE part of the IAB node is less frequent compared to access UEs. 
[bookmark: _GoBack]In [1], a possible issue of multiplexing RACH transmissions between IAB nodes and access UEs was discussed. The assumption there was that IAB nodes to transmit RACH transmissions to each other. It was explained that much higher pathloss would be supported for random access between two IAB nodes (or an IAB node and a DgNB) than for access UEs and, therefore, the claim is that considerably longer round-trip times should be supported for RACH between IAB nodes than between a UE and an IAB node. While it is true that due to the larger antenna arrays and locating IAB nodes with LoS would allow larger RACH coverage for IAB nodes than for UEs, it is not clear how large this difference is visible in practice. Figure 2 shows a typical application of IAB for coverage extension. In the left side of the figure there are only large cells deployed leaving a coverage hole between them. In the right side of the figure the hole is covered by an IAB node. In this situation, RACH in a large cell needs to support roughly the same round-trip time for the IAB Node as they supported for UEs before the addition of the IAB Node. In another example in Figure 3, there is a chain of IAB nodes. Assuming that deployed IAB cells are of similar size and that the backhaul connection is typically made to the nearest node, the RACH for IAB should typically support roughly twice the round-trip time that is needed for UEs. Supporting RACH between IAB nodes separated by multiple hops, like between the outermost nodes in Figure 3, may be seldom necessary in a fully deployed network [2]. 
Observation 2: For sharing RACH resources between IAB and UE access, the maximum round-trip time (i.e. cyclic shift step) should be estimated based on the IAB hop length rather than the maximum path loss supported by IAB node for a RACH format.  
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Figure 2: IAB for coverage extension
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Figure 3: Multi-hop IAB

Considering infrequent backhaul RACH transmissions, the DgNB/IAB parent could change the RACH preamble format which suits the situation. In an IAB node set-up stage, Case 1 in Figure 4, it would be good to have a preamble format that allows higher RTT distance as explained above to make sure that IAB node is connected to a DgNB or parent IAB node. In a stable IAB network, Case 2 in Figure 4, it would be better to use access UE link budgets when determining the preamble format.  Preamble formats used in NR Rel-15 is more than capable of handling both situations. Therefore, we do not see a need for introducing new formats or different multiplexing procedure between access and IAB RACH transmissions.  
Proposal 1: Multiplexing RACH transmissions of access UEs and IAB nodes can be handled within the Rel-15 framework. 


	

	


	Case 1: IAB node set-up stage
	Case 2: Access UEs are in initial access





Figure 4: RACH transmissions of different nodes 

[bookmark: _Toc415085486][bookmark: _Toc503902229]3 	Conclusion
Our observations and proposal on IAB RACH enhancements are:
Observation 1: Random access of the UE part of the IAB node is less frequent compared to access UEs. 
Observation 2: For sharing RACH resources between IAB and UE access, the maximum round-trip time (i.e. cyclic shift step) should be estimated based on the IAB hop length rather than the maximum path loss supported by IAB node for a RACH format.  
Proposal 1: Multiplexing RACH transmissions of access UEs and IAB nodes can be handled within the Rel-15 framework. 
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