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Introduction
NSA operation is of high priority. It was encouraged in [1] in RAN4 #82bis that RAN4 should first discuss the expected measurement requirements needed for enabling NSA option 3 operation. This topic was initially discussed in last RAN4 #83 meeting. Some preliminary agreement on expected RRM requirements for NSA in TS38.133 was made in the evening ad-hoc and was captured in [2]:
	RRM requirements expected in TS38.133 for enabling dual connectivity option 3

	Types of requirements
	Functionalities
	Huawei
	Ericsson
	Agreement

	RRC_IDLE state mobility
	Cell selection/re-selection
	N
	N
	No requirement

	E-UTRAN RRC_INACTIVE state mobility
	
	
	Pending RAN2
	

	E-UTRAN RRC_CONNECTED state mobility
	Handover
	N
	N
	

	RRC Connection Mobility Control
	RRC re-establishment
	Y
	N
	

	
	Random access
	Y
	Y
	Requirement is needed

	UE timing and signalling characteristics
	UE transmit timing
	Y
	Y
	Requirement is needed

	
	UE timer accuracy
	N
	
	

	
	Timing advance
	Y
	Y
	Requirement is needed

	
	Radio link monitoring
	Y
	Y
	Requirement is needed

	
	Interruption with DC
	Y
	Y
	Requirement is needed

	
	Cell phase synchronization accuracy
	TBD
	Y for TDD
	

	
	PSCell addition/release/change delay 
	Y
	Y
	Requirement is needed

	
	Maximum Receive Timing Difference in Dual Connectivity
	TBD
	
	

	
	Maximum Transmission Timing Difference in Dual Connectivity
	TBD
	
	

	
	NR SCell Activation and Deactivation Delay
	Y
	Y
	

	UE Measurements Procedures in RRC_CONNECTED State
	[Intra/inter-frequency] measurement (including cell identification, beam management)
	Y
	Y
	Requirement is needed

	Measurements performance requirements for UE
	Measurement accuracy
	Y
	Y
	Requirement is needed


As can be seen above, there are still some TBD in the table. In this contribution, we provide further discussion on the remaining issues.
Discussion
In this section we will discuss the necessity of RRM requirements which have not been decided according to the above table.
1) E-UTRAN RRC_INACTIVE state mobility
Inactive mode is a new RRC mode designed in NR. The relevant functionalities in this mode is being discussed in RAN2, including e.g. paging, PLMN selection, resume and etc. From RAN4 RRM perspective, the related UE behaviors at least include cell selection/reselection at this stage. Whether or not there is other RRM impact depends on RAN2 further progress. 
The inactive mode is used for power saving compared with connected mode, and faster connection establishment compared with idle mode. In NSA operation option 3, UE first access an LTE PCell, and then will be configured with an NR PSCell. Note that the procedure belongs to connected mode. When the traffic is done UE would release the PSCell or even PCell. Then this is not NSA operation anymore. From mobility point of view, UE in RRC_INACTIVE state will perform cell selection/reselection according to RAN2 agreements. Since it was agreed in last meeting that there is no need to define cell selection/reselection. Thus we believe no need to define RRM requirement in RRC_INACTIVE state for NSA operation.
[bookmark: _Ref485219772]Proposal 1: RRC_INACTIVE state mobility requirements are not needed for enabling NSA option 3 operation.

2) Handover
As mentioned in [3], corresponding handover requirements focus on the handover delay in handover procedure. No additional work is needed since in DC option 3 the PCell is a legacy LTE cell and UE needs to follow all the existing handover requirements in TS36.133. New handover schemes, e.g. DC-related mobility enhancement, are being discussed in RAN2. Note that all of the new handover schemes focus on SA scenarios (or PCell is an NR cell), irrelevant with NSA option 3 operation. Thus we propose:
[bookmark: _Ref485219775]Proposal 2: handover requirements are not needed for enabling NSA option 3 operation.

3) RRC re-establishment
RRC re-establishment procedure occurs after RLF, which is triggered by RLM. In NSA operation, UE also needs to monitor the link quality of NR PSCell. In legacy LTE DC scenario, UE will perform RLM on both PCell and PSCell. Once RLF happens on PSCell, UE will inform PCell and then PCell might reconfigure another PSCell for the UE, rather than perform RRC re-establishment directly on PSCell. As for NR, it is unlikely that UE will trigger RRC re-establishment procedure on NR PSCell when RLF happens on the NR link whilst the link to E-UTRAN is still good, i.e. similar approach with LTE DC can be foreseen. 
[bookmark: _Ref485219778][bookmark: _GoBack]Proposal 3: RRC re-establishment requirements for NR PSCell are not needed for enabling NSA option 3 operation unless RAN2 decide that UE will perform RRC re-establishment on NR PSCell when RLF happens on the NR PSCell.

4) Cell phase synchronization accuracy (Synchronized mode of dual connectivity)
5) Maximum Receive Timing Difference in Dual Connectivity
6) Maximum Transmission Timing Difference in Dual Connectivity
Before we conclude on whether these requirements are needed, we need to discuss the concept of “synchronous DC” in LTE and NR inter-working scenario. Counting that LTE and NR have different physical design, UE anyway may need two separated receivers and modules to process in parallel, irrespective of the timing difference between LTE and NR. However, the DL/UL operations should be aligned between the LTE cell and NR cell, and the cell phase synchronization requirements are needed to guarantee the DL/UL operation for each link would not be overlapped.
Another issue is on power control. How to share the UL TX power between the E-UTRAN link and NR link is not clear now. So the impact should be further studied once the RAN1 design become more stable.

7) NR SCell Activation and Deactivation Delay
In future carrier aggregation will be supported in E-UTRAN link and NR link in NSA operations. Actually NSA with LTE CA, e.g. LTE 2DL/1UL + NR, has been discussed. Whether or not this requirement is needed in Rel-15 depend on operators input. There has been some discussion but no official agreements have been made. Thus we would like to keep it open at this stage, once we get official input we can further study.
Conclusion
In this contribution we provide further discussion on the expected RRM requirements for NSA in TS38.133. After discussion the following conclusions are made:
Proposal 1: RRC_INACTIVE state mobility requirements are not needed for enabling NSA option 3 operation.
Proposal 2: handover requirements are not needed for enabling NSA option 3 operation.
Proposal 3: RRC re-establishment requirements are not needed for enabling NSA option 3 operation unless RAN2 decide that UE will perform RRC re-establishment on NR PSCell when RLF happens on the NR PSCell.
Besides, we also update the summary of table as below (yellow highlight):
	RRM requirements expected in TS38.133 for enabling dual connectivity option 3

	Types of requirements
	Functionalities
	Agreement

	RRC_IDLE state mobility
	Cell selection/re-selection
	No requirement

	E-UTRAN RRC_INACTIVE state mobility
	Cell selection/re-selection
	No requirement

	E-UTRAN RRC_CONNECTED state mobility
	Handover
	No requirement

	RRC Connection Mobility Control
	RRC re-establishment
	No requirement

	
	Random access
	Requirement is needed

	UE timing and signalling characteristics
	UE transmit timing
	Requirement is needed

	
	UE timer accuracy
	TBD

	
	Timing advance
	Requirement is needed

	
	Radio link monitoring
	Requirement is needed

	
	Interruption with DC
	Requirement is needed

	
	Cell phase synchronization accuracy
	Requirement is needed

	
	PSCell addition/release/change delay 
	Requirement is needed

	
	Maximum Receive Timing Difference in Dual Connectivity
	TBD

	
	Maximum Transmission Timing Difference in Dual Connectivity
	TBD

	
	NR SCell Activation and Deactivation Delay
	TBD

	UE Measurements Procedures in RRC_CONNECTED State
	[Intra/inter-frequency] measurement (including cell identification, beam management)
	Requirement is needed

	Measurements performance requirements for UE
	Measurement accuracy
	Requirement is needed
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