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1 Introduction

The RACH resource usage during intra-RAT NR handover has been discussed in several RAN2 meetings. In RAN2#99 the following high-level principle about the RACH resource selection during HO were agreed. 
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.

The issue was further discussed during the email discussion before RAN2#99bis, and during the meeting the following agreements were.
Agreements

1
Dedicated RACH resources (if provided) where the beam quality measured on the associated NR-SS or CSI-RS is above a threshold are prioritized. Common NR-SS threshold and a dedicated NR-SS/CSI-RS threshold, if required, is configured in handover command.

2
The order to access the dedicated RACH resources is up to UE implementation 

=> 
RAN2 understanding that Common RACH configuration in the HO command should be the same as in system information (not to be captured in any specification)

Agreements for handover and PSCell change involving RACH:

1
UE shall not switch to contention-based RACH resources if there are dedicated RACH resources fulfilling the quality threshold specified above
2
Same behaviour as for LTE for T304 and T307

Based on the results of show hands during the meeting, several companies seem to have some concerns about solution, that prevent UE to access using common resources instead of dedicated resources as long as there is at least one suitable beam with dedicated resources available. In this paper we like present our concern on that agreement and discuss possibility to allow UE to access using common resources earlier in certain circumstances.    
2 Discussion
It has been agreed that UE must prioritize the dedicated RACH resources over the common resources i.e. UE should try access via the beams indicated by target node as long as there is at least one suitable (beam quality level is above the threshold) beam with dedicated RACH resources available.

However, as the radio condition could change quite rapidly, especially in small cell environment due beam sweeping and UE mobility, it cannot be assured that it would be beneficial for from UE and system point of view to try access to target cell only with beams with dedicated resources. The radio conditions could have been changed after the beams with dedicated resources has been allocated and even if the quality level is still above the threshold, there could be other beams which have significantly better quality than beams with dedicated resources. It would be beneficial to allow UE to access with common resources in case the signal quality of beam without dedicated resources is significantly higher than beams with dedicated resources, to ensure best available service level just after the handover, and to avoid unnecessary additional beam/cell change (if the other beam/cell is found so much better that beam with dedicated resources just after the HO) which occur especially when UE is already moving away from beams with dedicated resources. In that case it is quite likely that UE need to perform another beam/cell change immediately after HO has been finalized. These additional beam/cell changes would lead to decreased end user and system performance. 
Observation1: Even if suitable beam(s) with dedicated RACH resources is available, it would be beneficial for UE and the system, if UE could access using common RACH resources to the beam, which has significantly better quality than beam(s) with dedicated RACH resources
Proposal 1: RAN2 should consider whether the UE is allowed to access to target cell using common RACH resources in case when beam with common resources has significantly better quality than beam(s) with dedicated resources
If we assume that NW has selected most suitable beams where to configure dedicated resources, it would be beneficial for the UE to access to the target node using the beams with dedicated resources included in HO command message, as the usage of the dedicated resources should enable faster and more reliable access to target cell using CFRA. However, as mentioned previously, the radio condition could change rapidly and it could be beneficial in some case to use beam with common resources instead of suitable beams with dedicated resources. There could be a situation, where only one suitable beam with dedicated resources is available and UE is already moving away from that beam towards beams without dedicated resources, but signal quality is significantly (offset) better compare the other beams. To assure expected signal after HO, it would be beneficial from UE and system point of view to allow UE to access to one of these other beams instead of beam with dedicated resources.   

To allow the UE to access using beam with common RACH resources instead of beam with dedicated resources, but to ensure that UE always uses dedicated resources when beneficial to all parties (UE and NW), the RACH beam selection quality difference threshold between beams with dedicated and common resources could be defined. If the quality difference is big enough between beams with dedicated resources and beam with common resources only, the UE could access via beam with common resources instead of beam with dedicated resources. 
The RACH beam selection threshold/offset between the beams with dedicated or common resources could be indicated to UE e.g. defining offset between beams with dedicated and common resources. The offset value could then be added to HO command together with other RACH parameters. Another solution could be use the common and dedicated RACH access thresholds to be indicated UE during HO, so that common threshold is set offset higher than the dedicated threshold(s).   
Proposal 2: RAN2 should decide whether the quality difference for RACH beam selection between common and dedicated resources will be indicated using separate offset value, or with using separate values for the common and dedicated access thresholds   

3 Conclusions:

Based on the discussion, the following conclusions were made:
Observation1: Even if suitable beam with dedicated RACH resources is available, it would be beneficial for UE and the system, if UE could access using common RACH resources to the beam, which has significantly better quality than beams with dedicated RACH resources

Proposal 1: RAN2 should consider whether the UE is allowed to access to target cell using common RACH resources in case when beam with common resources has significantly better quality than beam(s) with dedicated resources
Proposal 2: RAN2 should decide whether the quality difference for RACH beam selection between common and dedicated resources will be indicated using separate offset value, or with using separate values for the common and dedicated access thresholds   
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