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1	Discussion
RAN4 send a LS to RAN1 [1] regarding supported number of CSI-RS for L3 mobility per measurement object (MO). RAN4 is currently defining measurement requirements for CSI-RS for L3 mobility with associatedSSB given. In course of this work RAN4 has identified a need to be able to configure more than 96 CSI-RS resources with the same centre frequency when single MO is configured. 
The number of resources for CSI-RS for L3 mobility is restricted by 38.214. The current text in 38.214 v15.10.0 determines (quote below) that the number of CSI-RS with associatedSSB configured is set to 96 per MO. 
	[bookmark: _Toc44515891][bookmark: _Toc36117399][bookmark: _Toc27299889][bookmark: _Toc20317991][bookmark: _Toc11352101][bookmark: _Hlk20901831]5.1.6.1.3	CSI-RS for mobility
 [omitted text]
[bookmark: _Hlk515901435]A UE configured with the higher layer parameters CSI-RS-Resource-Mobility may expect to be configured
-	with no more than 96 CSI-RS resources per higher layer parameter MeasObjectNR when all CSI-RS resources configured by the same higher layer parameter MeasObjectNR have been configured with associatedSSB, or, 
 -	with no more than 64 CSI-RS resources per higher layer parameter MeasObjectNR when all CSI-RS resources have been configured without associatedSSB or when only some of the CSI-RS resources have been configured with associatedSSB by the same higher layer parameter MeasObjectNR
-	For frequency range 1 the associatedSSB is optionally present for each CSI-RS resource
-	For frequency range 2 the associatedSSB is either present for all configured CSI-RS resources or not present for any configured CSI-RS resource per higher layer parameter MeasObjectNR. 
For any CSI-RS resource configuration, the UE shall assume that the value for parameter cdm-Type is 'noCDM', and there is only one antenna port.




Furthermore in earlier discussions, in context of replying RAN2 LS [3], RAN1 concluded that the frequency layer corresponds to MO, thereby removing reference to frequency layer in RAN1 specification. Also, correspondingly in RAN2 specification the maximum number of CSI-RS resources per MO per cell is restricted by signalling to 96. RAN2 specification does not however appear to set any restriction to the number of MO’s for CSI-RS for L3 mobility on a single frequency layer.
Thus, there appears to be two alternatives to address the RAN4 issue for the number of CSI-RS resources for L3 mobility: -
1) As requested by RAN4, increase the number of CSI-RS resources per MO from 96 to 192 in RAN1 specification. 
2) Use larger number of MOs that are configured with CSI-RS resources (for L3 mobility) with same centre frequency. 

For the first alternative, changes in RAN1 specification (in afore quoted specification text) to extend the number from 96 to 192. Correspondingly in RAN2 and the restriction of number of CSI resources to 96 in CSI-RS-CellMobility by maxNrofCSI-RS-ResourcesRRM would need to be adjusted. This would seem to be aligned what the RAN4 is considering. 
For the second approach, implying use of more than one MO (while RAN4 assumed the use of single) for number of CSI-RS resources, changes in RAN1 would be slightly different. In RAN1 there might be a need to introduce additional restriction to the total number of CSI-RS resources for L3 mobility overall measurement objects with CSI-RS resources for L3 mobility with same centre frequency. In RAN2, there does not appear to be any restriction to number of MOs on a same frequency layer. 
To address the RAN4 request in simplest form it would be possible to increase the restriction in RAN1 specification for the number of CSI-RS resources for L3 mobility by increasing the limit from 96 to 192, as per following TP#1:
	[bookmark: _Hlk52888189]Draft TP#1 for 38.214
5.1.6.1.3	CSI-RS for mobility
 [omitted text]
A UE configured with the higher layer parameters CSI-RS-Resource-Mobility may expect to be configured
-	with no more than 96192 CSI-RS resources per higher layer parameter MeasObjectNR when all CSI-RS resources configured by the same higher layer parameter MeasObjectNR have been configured with associatedSSB, or, 
 -	with no more than 64 CSI-RS resources per higher layer parameter MeasObjectNR when all CSI-RS resources have been configured without associatedSSB or when only some of the CSI-RS resources have been configured with associatedSSB by the same higher layer parameter MeasObjectNR
-	For frequency range 1 the associatedSSB is optionally present for each CSI-RS resource
-	For frequency range 2 the associatedSSB is either present for all configured CSI-RS resources or not present for any configured CSI-RS resource per higher layer parameter MeasObjectNR. 
For any CSI-RS resource configuration, the UE shall assume that the value for parameter cdm-Type is 'noCDM', and there is only one antenna port.




Alternatively, to comply better with existing RAN2 specification, it could be chosen to keep the per MO restriction as it is today but enable configuration of more than one MO with CSI-RS resources (for L3 mobility) having same centre frequency. In RAN1 additional restriction could be introduced to limit the total number of CSI-RS resources (for L3 mobility) with same centre frequency to no more than 192. This is illustrated in below, in TP#2:

	Draft TP#2 for 38.214
5.1.6.1.3	CSI-RS for mobility
 [omitted text]
A UE configured with the higher layer parameters CSI-RS-Resource-Mobility may expect to be configured
-	with no more than 96 CSI-RS resources per higher layer parameter MeasObjectNR when all CSI-RS resources configured by the same higher layer parameter MeasObjectNR have been configured with associatedSSB, or, 
 -	with no more than 64 CSI-RS resources per higher layer parameter MeasObjectNR when all CSI-RS resources have been configured without associatedSSB or when only some of the CSI-RS resources have been configured with associatedSSB by the same higher layer parameter MeasObjectNR
-	For frequency range 1 the associatedSSB is optionally present for each CSI-RS resource
-	For frequency range 2 the associatedSSB is either present for all configured CSI-RS resources or not present for any configured CSI-RS resource per higher layer parameter MeasObjectNR. 
[bookmark: _Hlk53676548][bookmark: _Hlk53676535]-	with no more than 192 CSI-RS resources with same centre frequency when CSI-RS resources are configured by the different higher layer parameters MeasObjectNR
For any CSI-RS resource configuration, the UE shall assume that the value for parameter cdm-Type is 'noCDM', and there is only one antenna port.




To somewhat minimize the needed specification changes, it would seem preferable to address the RAN4 request by assuming the use of more than one MO per frequency layer. Hence, we would have a slight preference to adopt TP#2 and inform RAN4 and RAN2 about this decision,
Proposal: Adopt afore TP#2 to 38.214 in Rel-16 and inform RAN4 and RAN2 about the change with an LS.
In [5] we have provided a draft LS for RAN4 (and RAN2) and in [6] we have provided corresponding draft CR. 

2	Conclusion
In this paper we have discussed the request from RAN4 in LS [1]. We have considered the specification impact of different methods to meet the RAN4 requirement, and propose as follows:-
Proposal: Adopt afore TP#2 to 38.214 in Rel-16 and inform RAN4 and RAN2 about the change with a LS.
In [5] we have provided a draft LS for RAN4 (and RAN2) and in [6] we have provided corresponding draft CR.
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