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1. Introduction
In RAN1#93 meeting, the enhancements for supporting NR backhaul links are discussed, which agreement is captured in [1]. This contribution discuss about initial access procedure in IAB scenario.
2. Discussion on initial access procedure
In terms of initial access procedure in IAB, two aspects need to be considered: (a) how to minimize impact on legacy NR UEs (b) how to enhance initial access for advanced UEs. As a relay node introduces backhaul latency in terms of data transmission, a UE associated with a RN may have performance degradation due to the increased latency. For advanced UEs, measurement of RSRQ/RSRP for initial access may need to be considered the number of relay hops to represent backhaul latency effect. Also, for legacy UEs, since it is not possible to recognize relay hops and consider it in the measurement, it may be necessary to consider a barring mechanism if relay node does not support legacy UEs. To differentiate donor and relay node with up to the number of relay hops, we can consider a few mechanisms. 
· (a) Donor and relay node are differentiated by SSB and/or RMSI such that an advanced UE can differentiate between donor and relay node. Based on the information, it may apply penalty on relay node (i.e., if donor and relay show similar quality, donor is selected with higher priority) by applying an offset in RSRQ/RSRP at cell (re)selection. Such an offset can be directly indicated in RMSI. Another approach is to indicate the number of relay hops (or relay types) and a weight value for it to make offset in RMSI. If so, the number of relay hops can be utilized for the other usage, e.g., RRM measurement based on the number of relay hops. Advanced UEs can apply the offset in RSRQ/RSRP calculation for initial access.
To differentiate between donor and relay nodes by SSB, one can consider that SSB with RMSI of donor is transmitted only on sync raster whereas SSB with RMSI of relay is transmitted on non-sync raster. Advanced UE may search additional relay nodes in non-sync raster as well. This however increase advanced UE’s complexity. Another approach is to use different scrambling in SSB. 
· (b) Donor and relay node are not differentiated by SSB and/or RMSI. Relay and donor may use the same initial access procedure. To minimize impact on UEs by selecting relay over donor when RSRQ/RSRP levels are comparable, we can consider relay node uses smaller power in SSB transmission compared to power used in data such that coverage of SSB may be smaller than data. Power difference between SSB and control/data transmission can be recognized by the used RS power. In this approach, both of advanced UEs and legacy UEs can have the benefit of selecting node with less latency.
Also, the above approach can be applied for handover which would be determined based on RRM measurement feedback of UE. If there are two cells with similar RRM values, it would be beneficial for an UE to be connected to the cell with less hop count. Currently, for event triggering RRM, there are six events among serving cell, neighboring cell, SCell and so on. For each event, comparing RRM measurement with different cells’ or threshold, if it satisfies the event condition, UE feedbacks the RRM measurement, and add or subtract the cell to the RRM measurement cell list. Such an RRM would be utilized for handover or node topology by network. 
If network would like to consider the number of relay hops for the event triggering RRM measurement, we can think about the following two approaches:
· (a) Add event: The difference of hop counts between neighboring cell and serving cell, or comparing hop count with a threshold can be added in the condition of event triggering RRM measurement. By it, only nodes with a specific range of hop counts can be managed in the RRM measurement cell list. Assuming network consider hop count, by such an event, UE does not need to transmit unnecessary RRM, and RRM cell list can be effectively managed.
· (b) Add offset: Similar to initial access above, it may apply penalty on a current event triggering RRM depending on hop counts. An offset by weighting to relay hop counts can be subtracted to original RRM value. Weighting value or offset can be indicated in RMSI or transmitted by RRC signaling.
Proposal 1: Cell selection/measurement mechanisms on unequal priority between donor and relay nodes need to be further studied. The number of hops need to be also taken into account.
Related to initial access in IAB, it is common sense that the minimum link quality among all the links from DgNB to UE via relay nodes is upper bound of the end to end quality [2]. Although an UE selects the node which has the best RSRP, if even one of link prior to the selected relay node has the severely worse link quality, whole performance is not matched with RSRP when node selection, but matched with the worst link quality from Donor to UE via IAB node. In this respect, UE is necessary to know end to end link quality before initial access. We can think about the following approach:
· Relay node broadcasts the minimum link quality from DgNB to its own node in RMSI. Advanced UEs assumes min (RSRP1, RSRP2) is the relay node’s RSRP where RSRP1 is minimum RSRP from DgNB to the relay and RSRP2 is RSRP from the relay node to UE.
The worst RSRP approach can be also applied for RRM measurement. If network would like to consider the worst RSRP from DgNB through IAB node to UE, for the event triggered RRM measurement, UEs can calculate the worst RSRP. If not, sometimes, UEs would feedback RRM which is not needed at network side. It would be helpful to have more realistic RRM results.
Proposal 2: For Cell selection/measurement mechanisms, maximizing of min(RSRP) among all the links from DgNB through IAB to UE can be considered.
3. Conclusion
Proposal 1: Cell selection/measurement mechanisms on unequal priority between donor and relay nodes need to be further studied. The number of hops need to be also taken into account.
Proposal 2: For Cell selection/measurement mechanisms, maximizing of min(RSRP) among all the links from DgNB through IAB to UE can be considered.
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