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1. Introduction
At RAN2#99 the following the following high-level principle was agreed for RACH beam selection for handover access: 
High-level principle: 
Dedicated RACH resources, if provided, are prioritised over common RACH resources. 
The UE is not forbidden from attempting to access using common RACH resources before declaring HO failure based on T304 expiry.

Email discussion [99#28] further discussed the detailed aspects of the above principle. One of the aspects that companies failed to converge on was how long the UE prioritises the dedicated resources. In this document, we discuss this aspect and propose the general framework for prioritizing the dedicated beams for RACH during handover.  
2. Discussion
Firstly, a dedicated RACH resource comprises a combination of time, frequency and preamble resources. These resources are provided to the UE during the handover and enable the UE to reduce the handover interruption time. There are a number of reasons for prioritizing dedicated resources for RACH access:

· Dedicated resources are reserved resources in the target cell and if the UE doesn’t use these resources, they are simply wasted
· Dedicated resources provide better handover performance as the handover interruption time is minimised (since there is no contention resolution step needed during RACH procedure and the dedicated resources do not have RACH collisions)

However, it is possible that the dedicated resources may not be of ideal quality. This is especially true for high frequencies where the channel conditions may vary rapidly (even though the target gNB likely configures the dedicated RACH over resources that are likely to be good based on the measurements from the UE). For this reason, only dedicated resources above certain quality threshold shall be used for RACH access. This seems to be agreeable for most of the companies during the email discussion [1]. 

Hence, it is clear that the UE performs measurements on the RACH resources and will have an idea of the general quality of the beams over which the dedicated (and common) RACH resources exist. The measurement procedure at the UE is a continuous process. RACH procedure however, is initiated by the UE at a given point in time (see Figure 1). So, the UE shall take the quality of all the available RACH resources into account, every time when it initiates the RACH transmission. Once the MAC layer initiates the RACH procedure, the physical layer will transmit the RACH and complete the procedure (or it may fail due to channel conditions). So, from the procedural perspective, MAC needs to have the following steps: 

1. Obtain the latest measurements and determine the quality of all the RACH resources (i.e. both dedicated and common RACH resources)
2. If any of the dedicated RACH resources is above the threshold (the threshold is either configured or agreed by RAN1/4), go to step 2.1 otherwise, go to step 3. 
2.1. Initiate contention free random access over the dedicated RACH resource. If more than one dedicated resource is above the threshold, then the UE may initiate this on the first available RACH resource or it may choose it based on other implementation dependent criteria (this later aspect is not further discussed in this paper but is related to Q3 in [1]). 
2.2. If the number of RACH attempts is less than the max preamble transmission number, instruct the physical layer to transmit the RACH preamble over the chosen resource in step 2.1 
2.3. If the RACH transmission succeeds, the procedure is complete
2.4. If RACH transmission fails and if max preamble transmission is not reached, go to step 2
3. Initiate contention based random access over the common resource pool. 

An example scenario based on the above framework is as depicted in Figure 1 below. 
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[bookmark: _Ref493693717]Figure 1: RACH resource selection for handover
Based on the above analysis, there is no need to specify the duration or the length of time (or the number of attempts) for which the dedicated resources are prioritized. All that needs to be specified is that at the point of initiating RACH procedure, the UE’s MAC considers the quality of all available RACH resources and prioritises (i.e. uses) any dedicated resources above threshold (regardless of when they occur relative to the common RACH resources – see case 1 in Figure 1). 

[bookmark: _Hlk493695630]Proposal 1: Each time a RACH preamble needs to be transmitted (i.e. initial RACH transmission and for subsequent retransmissions), the UE shall select the dedicated RACH resource and initiate a contention free RA procedure if at least one of the dedicated RACH resource is above the threshold (per the available measurements at the time of initiating preamble transmission). 
Proposal 2: If none of the available dedicated RACH resources are above the threshold or if no dedicated RACH resources are available, the UE may fall back to contention based RA using common RACH resources. 
3. Conclusion and proposals
In this contribution, we analysed the procedure for UE to prioritise the dedicated RACH resources. The following proposal is made: 

Proposal 1: Each time a RACH preamble needs to be transmitted (i.e. initial RACH transmission and for subsequent retransmissions), the UE shall select the dedicated RACH resource and initiate a contention free RA procedure if at least one of the dedicated RACH resource is above the threshold (per the available measurements at the time of initiating preamble transmission). 

Proposal 2: If none of the available dedicated RACH resources are above the threshold or if no dedicated RACH resources are available, the UE may fall back to contention based RA using common RACH resources. 
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