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1 Introduction
In RAN4 NR AH#2, some agreements were reached and some areas for further investigation were identified on the expected requirements in 38.133 for NSA. In addition, since there are only 3-4 meetings remaining to complete the work on NSA RRM requirements, as well as finalising lists it is important to agree the methodology and start to work on the details of each area where requirements are needed.

The agreements from the RRM way forward are

	It is agreed

· There will be no requirement for handover requirement for E-UTRA RRC_CONNECTED state mobility for NR for NSA

· The requirement of cell phase synchronization accuracy is needed for NR for NSA

· The requirement for NR SCell activation and deactivation delay is needed for NR for NSA

Issues for further investigation include

· Whether RRC inactive state requirements are needed in phase 1 (NSA option 3)

· Whether paging interruption requirements are needed for RRC inactive state

· Whether MRTD requirements are needed for LTE NR dual connectivity

· Whether MTTD requirements are needed for LTE NR dual connectivity




2 Discussion

Based on the agreements the expected requirements are
	RRC_IDLE state mobility

	Cell selection/re-selection/paging interruption
	No requirement

	E-UTRAN RRC_INACTIVE state mobility

	Cell reselection/paging interruption (TBD)

	TBD


	E-UTRAN RRC_CONNECTED state mobility

	Handover
	No requirement

	RRC Connection Mobility Control

	RRC re-establishment
	TBD


		Random access
	Requirement is needed

	UE timing and signalling characteristics

	UE transmit timing
	Requirement is needed

		UE timer accuracy
	Requirement specified

		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
	Requirement is needed

	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


	Other requirements are not precluded if to be identified as necessary.


For most of the requirements there is good consensus on the needed areas; there are a few TBDs however these depend mostly on decisions of other WG on the applicable procedures for NSA eg if RRC inactive state is to be supported, and if RRC reestablishment of an NSA NR bearer is specified. For MRTD and MTTD our view is that the baseline receiver and transmitter for NSA operation should assume independent dual FFT/iFFT for the LTE and NR radio so there is no strong need for any UE capability for synchronous LTE+NR dual connectivity. However, there may be procedures such as power control which could be optimised for cases where frame/slot boundaries are closely aligned between LTE and NR which could provide some motivation for an MTTD requirement (for instance).
Proposal 1: Remaining TBD in expected requirements will become clearer once procedures for NSA are finalised in RAN1/RAN2

Next, we think it would be useful to review the status of the needed requirements

	E-UTRAN RRC_INACTIVE state mobility
	Cell reselection/paging interruption (TBD)
	TBD

	RRC Connection Mobility Control
	RRC re-establishment
	TBD

	
	Random access
	Not discussed in RAN4

	UE timing and signalling characteristics
	UE transmit timing
	Discussions ongoing

	
	UE timer accuracy
	pCR agreed

	
	Timing advance
	Discussions ongoing

	
	Radio link monitoring
	Discussions ongoing, simulation needed

	
	Interruption with DC
	Not discussed in detail in RAN4

	
	Cell phase synchronization accuracy
	Agreements reached in RAN4

	
	PSCell addition/release/change delay 
	Not discussed in detail in RAN4

	
	Maximum Receive Timing Difference in Dual Connectivity
	TBD

	
	Maximum Transmission Timing Difference in Dual Connectivity
	TBD

	
	NR SCell Activation and Deactivation Delay
	Not discussed in detail in RAN4

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

	Measurements performance requirements for UE
	Measurement accuracy
	Measurement accuracy simulations needed


Based on this we propose that
Proposal 2:  The following discussions need to be initiated in RAN4

· Random access

· Interruptions with DC

· PSCell addition/release/change delay

· NR SCell Activation and Deactivation delay

Random access
It would appear relatively straightforward to develop random access RRM requirements based on similar principles as those for LTE random access, allowing for any differences in the physical layer procedures. For reference the LTE requirements are

Contention based random access
· Correct behaviour when receiving Random Access Response reception

· Correct behaviour when not receiving Random Access Response reception

· Correct behaviour when receiving a NACK on msg3

· Correct behaviour when receiving a message over Temporary C-RNTI

· Correct behaviour when contention Resolution timer expires

Non-Contention based random access

· Correct behaviour when receiving Random Access Response

· Correct behaviour when not receiving Random Access Response

Interruptions with DC
For 38.133, interruptions to the NR PSCell or NR SCells should be discussed. Interruptions to LTE cells (eg PCell) for the DC operation would be specified in 38.133.  Interruptions are dependent on UE architecture and in general could be expected when changes are made to either the NR or LTE RF configuration. Since the LTE PCell cannot be reconfigured, the main cases where interruptions can be triggered are mostly related to either LTE or NR CA operation eg addition/activation/deconfiguration/deactivation of an SCell or measurements on a deactivated SCell.

 PSCell addition/release/change delay

This needs to be evaluated with a good understanding of the NR physical layer procedures including AGC settling time etc.
NR activation/deactivation delay

This needs to be evaluated with a good understanding of the NR physical layer procedures including AGC settling time etc.
3 Conclusions

In this contribution, we further evaluate the expected requirements for 38.133 for NR NSA operation. We provide an updated list of expected requirements based on agreements from NR AH#2 and propose:
Proposal 1: Remaining TBD in expected requirements will become clearer once procedures for NSA are finalised in RAN1/RAN2

Proposal 2:  The following discussions need to be initiated in RAN4

· Random access

· Interruptions with DC

· PSCell addition/release/change delay

· NR SCell Activation and Deactivation delay

We provide further considerations on each of these further discussion areas
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