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1	Introduction

RAN2#AH2 agreements[1]: 
Agreements:
1	Measurement information (including beam information if there are beams in the network) reported by the UE can be included the HANDOVER REQUEST message sent to the target.
2	The handover command includes all necessary parameters (at least new C-RNTI, target gNB security algorithm identifiers, and optionally a set of dedicated RACH resources (RAN2 understand this could be time/frequency/sequence but decision is up to RAN1), etc.).
FFS How the UE uses the set of dedicated RACH resources and common RACH resources, 
FFS How the UE knows the common RACH resources.
3	Handover command can include association between RACH resources and SS blocks.
4	Handover command can include association between RACH resources and CSI-RS configuration(s), if RAN1 conclude that such association is possible.
FFS How the UE selects the beam and RACH resources to be used to access from the information included in the handover command. This could be specified behaviour, or specified behaviour with some parameter(s) than can be controlled by the network, and can be discussed is some aspects might be left to UE implementation.
5	Timer based handover failure procedure like LTE (T304) is supported in NR.
6	RRC connection re-establishment procedure should be used for recovering handover failure.

RAN1#AH2 agreements [2]: 
	· At least for handover case, a source cell can indicate in the handover command, 
· Association between RACH resources and CSI-RS configuration(s)
· Association between RACH resources and SS blocks
· A set of dedicated RACH resources (FFS: time/frequency/sequence)
· Note that above CSI-RS configuration is UE-specifically configured



In this contribution we discuss the provision of common RACH resource for the UE and how to use the dedicated and common RACH resources during handover. 

[bookmark: _Hlk489967327]2 RACH Resource utilization during Handover	
2.1	Provisioning of Common RACH resources
The following ways can be identified for providing UE the common RACH resources:
In LTE the common RACH configuration can be optionally included in HO command (in Mobility Control Info, radioResourceConfigCommon IE). Similar provision should also be considered for NR. In another option UE could be provided the common RACH configuration in the assistance information given by the serving cell. In case common RACH configuration is not provided to the UE by network or UE has not obtained the configuration a priori, UE needs to read SI which may, however, cause additional delay for handover. Thus, the primary mechanism should be the a priori provision. 
Observation 1: Common RACH resources can be given to UE in assistance information provided by serving cell, in a HO command (in mobility control information) or in the system information.
Proposal 1: Support provision of common RACH configuration at least in HO command and system information. Additional possibilities (such as assistance information when UE enters the cell) can be further discussed.  

2.2. Utilization of Dedicated and Contention based RACH resources 

For HO purposes network may configure UE to report individual beam measurements when cell level mobility event has been triggered (e.g. A3). Based on the reported beam measurements, network is able to provide UE a dedicated RACH resource configuration that correspond to reported beam. In one option, network could provide dedicated configuration for the highest quality beam reported by UE or for one of the reported beams. Association of the dedicated resource and corresponding signal (SS block/CSI-RS) needs to be explicitly indicated to UE.

As network may configure UE to report multiple beams, e.g. UE derives the cell quality based on highest quality beam (N=1) and report X/Y beams network should be able to configure UE with multiple dedicated RACH resources that correspond to multiple reported beams. 

Primarily, when UE is provided with dedicated RACH resources for target cell access, it should prioritize the dedicated resource over the contention based due to the latency and reliability benefit. If UE has already performed measurements on CSI-RS level (which may have finer granularity than SS block beams) it would be beneficial to access the target cell using RA resources assigned to certain CSI-RSs.

Furthermore, in case UE has reported multiple beams and network provides the UE with multiple dedicated RACH resources corresponding to different reported beams (i.e. SS Block / CSI-RS resources), UE should determine which resource to use.

· NW provides the list of dedicated resources in priority order, i.e. first indicated resource has the highest priority and UE should use it first. In case NW does not provide response during RAR window, UE may retransmit or select next one on the list
· In case the CSI-RS/SS block resource quality degrades, UE could determine that the RACH resource is not valid and ignore it, moving to the next one in the list (FFS how to determine e.g. what would be the signal level threshold).
· Alternatively, the selection of dedicated resources can be based on the new/latest available measurement results (e.g. latest filtered measurements) UE could select the RACH resources based on signal quality if the priority is not indicated by the network. As a simple rule, UE could select the RACH resource corresponding to the highest signal quality. 
· In one further alternative approach, UE could select the first available resource (in case the different dedicated PRACH resources are not closely grouped in time domain) for latency benefit. 


Proposal 2: UE prioritizes the dedicated/contention free RACH resource over the contention based.

Proposal 3: In case of multiple CF resources are configured, NW provides the list of dedicated resources (for different beams) in priority order.

After UE has reported beam measurements and received the dedicated RACH configuration for the reported resources the signal quality of the reported resource or resources may have degraded when UE should initiate the RA procedure. This may happen also during the RA procedure. In this case it may be beneficial not to use dedicated RACH resource that correspond to low quality CSI-RS/SS Block resource but use contention based random access instead. 

It is open for discussion what signal level should serve as a threshold here. One option could be the beam detection threshold (determined by RAN4). 

Proposal 4: RAN2 is asked to discuss whether a signal level based approach is used by UE when determining to use CBRA resources instead of CFRA.


3 Conclusions
This paper elaborated on RACH resources during handover. As a result, the following observations and proposals have been made:
Observation 1: Common RACH resources can be given to UE in assistance information provided by serving cell, in a HO command (in mobility control information) or in the system information.
Proposal 1: Support provision of common RACH configuration at least in HO command and system information. Additional possibilities (such as assistance information when UE enters the cell) can be further discussed.  
Proposal 2: UE prioritizes the dedicated/contention free RACH resource over the contention based. FFS for UE actions if multiple CF resources are configured.
Proposal 3: In case of multiple CF resources are configured, NW provides the list of dedicated resources (for different beams) in priority order.

Proposal 4: RAN2 is asked to discuss whether a signal level based approach is used by UE when determining to use CBRA resources instead of CFRA.
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