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1   Introduction
RAN2#97 has agreed the RRM measurement on CSI-RS for connected UE:
	Agreements:
· An RRC_CONNECTED UE should be able to perform RRM measurements on always on IDLE RS (e.g. synchronization signal). 
· An RRC_CONNECTED UE should be able to perform RRM measurements on additional RS (e.g. CSI-RS, MRS, etc.). 
· Network should be able to configure RRM measurements via dedicated signaling to be performed on additional RS and/or IDLE RS 


In RAN1#88bis, it has been agreed that idle mode RS and PRACH configuration should to be linked for determining Msg2 DL Tx beam. 
	RAN1#88bis agreement
· Association between one or multiple occasions for SS block and a subset of RACH resources and/or subset of preamble indices is informed to UE by broadcast system information or known to UE or FFS dedicated signaling
· FFS gNB can configure an association between CSI-RS for L3 mobility and a subset of RACH resources and/or a subset of preamble indices, for determining Msg2 DL Tx beam
· For CONNECTED mode RRM measurement for L3 mobility, CSI-RS can be used, in addition to IDLE mode RS
· Note that RAN1 will consider configuration overhead and possible inter-gNB signaling overhead
· Detection of neighbor cell for measurement is based on NR-SS


	


This paper discusses the options for the UE to report the measurements and how the random access resources are allocated based on that.  
2   Discussion
[bookmark: OLE_LINK46][bookmark: OLE_LINK47]Considering SS based measurement, before triggering handover, the network can receive the measurement report from the UE, where the x best SS blocks as measured by the UE (for a neighbour cell as a candidate target cell) may be included. The neighbour cell could reserve the preamble only for PRACH resources associated to a set of SS blocks which is likely to include the SS block which the UE will select to access during handover. The same preamble values may be reused for access to other SS bocks for another UE. 
RAN2 has agreed that the cell quality could be also derived from CSI-RS measurement. However RAN2 did not discuss whether the UE should report beam-related information in addition to cell quality and how the random access for handover will work in the case that measurement reports are triggered by cell quality evaluated based on CSI-RS. The following possibilities can be considered:
Option one
Even though the cell quality is derived from CSI-RS measurements, the UE could still measures NR-SS and reports the x best SS blocks together with the cell quality based on CSI-RS measurements. In this case, the network can allocate preamble/resource for RACH exactly in the same way and the UE would select a SS block at the time of handover execution and use the associated preamble/resource.

Analysis on Option one
Measuring CSI-RS could provide more flexibility than measuring SS block, as the configuration of CSI-RS provides more flexibility especially in the environment of beamforming. Actually CSI-RS should span on a wider bandwidth than SS and then provide the potential for the UE to make a bit fast and accurate measurement for the cell quality.
Option 1 means the measurements and reports for L3 mobility would include results derived from both CSI-RS (for cell quality) and SS (for RACH resource allocation).Option two
The cell quality is derived from CSI-RS measurements and the UE indicates the x best CSI-RS. The network will have to guess for which PRACH resource to reserve preamble for the UE based on x best CSI-RS information. I.e. the network must guess best SS blocks based on best CSI-RS. In this case, the UE will still use dedicated PRACH resources associated to SS block.
Analysis on Option two
Deciding the cell quality based on CSI-RS is agreed as one of the methods. However it should be assess whether it is feasible for the network to derive the best SS blocks from the best CSI-RS. 
Option three
The cell quality is derived from CSI-RS measurements and the UE indicates the x best CSI-RS. The UE will select PRACH resources based on best CSI-RS, instead of best SS block. This requires the PRACH resources provided to the UE to be associated with the CSI-RS.
Analysis on Option three
As usually, the PRACH resources are associated with the common beam (i.e. wider beam), which is corresponding to the SS block. However, the CSI-RS are mainly configured within the dedicated beam. There may be multiple CSI-RS configured corresponding to a single SS block. The association between CSI-RS and PRACH resources make the granularity of the association smaller and limit the usage of the PRACH resources within a smaller number of UEs. From physical layer perspective, this association may require more PRACH resource. 

The following table summarizes the options: 
	Options
	Abstract
	PRACH resources association

	Option 1
	The measurements and reports for L3 mobility include results derived from both CSI-RS (for cell quality) and SS (for RACH resource allocation).
	the PRACH resources are associated with SS

	Option 2
	The measurements and reports for L3 mobility are based on CSI-RS, including best CSI-RS information. The betwork decide the candidate SS for handover based on CSI-RS
	the PRACH resources are associated with SS

	Option 3
	The measurements and reports for L3 mobility are based on CSI-RS, including best CSI-RS information.
	the PRACH resources are associated with CSI-RS



Based on the discussion on the different options, we have the following proposal:
Proposal 1: Discuss the feasibility of the three options from RAN2 perspective  

3   Proposal
Proposal 1: RAN2 Discuss the feasibility of the three options from RAN2 perspective
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