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1 Introduction
RAN plenary agreed that NR work should focus on Option 3. This means also that RAN4 should focus on introducing requirements for NR NSA operation option 3. The detailed discussion about expected measurement requirements for NSA NR started in RAN4#83 meeting in Hangzhou. The necessity of NR NSA option 3 requirements for the different parts of 38.133 was discussed and requirement need was agreed for most of the parts of the specification in [1]. In this contribution we discuss the requirements that were still left under discussion in the last RAN4 meeting.
2 Background and earlier agreements
In RAN4#83 meeting in Hangzhou, the following list of open issues for RRM requirements in TS 38.133 were listed in [1]. In the following we discuss the parts that were left open in the last meeting.
Open issues:
1. RRM requirements expected in TS38.133:
	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



3 Discussion about open items
Next, we look at the open issues in the table which still needs to be discussed in RAN4 – whether requirements are needed or not for NSA operation.
E-UTRAN RRC_INACTIVE state mobility
According to current RAN decisions (see RP-171432), LTE operation in RRC_INACTIVE state would only be possible with NR core, and the same applies for NR already by default. Since the EN-DC (i.e. NSA NR option 3) uses E-UTRAN core, the requirements for RRC_INACTIVE state for NR are not needed at least in phase 1.
E-UTRAN RRC_CONNECTED state mobility: Handover
PCell handovers in EN-DC (i.e. NR NSA option 3) are done in LTE, so LTE requirements are valid for them. NR SCells are under PSCell control and for PSCell control RAN2 has defined procedure for PSCell change (initiated by SN), which procedural-wise is very similar to handover. Simplified, PSCell setup and change work as following in NSA NR according to RAN2 agreements:
Initial PSCell setup:
1. LTE eNB (=PCell) configures UE to measure some NR carrier according to some measurement events.
2. UE sends a measurement report corresponding to one or more triggered events and eNB processes the report
3. LTE eNB decides to request NR gNB to configure the PSCell. NR gNB provides the SCG configuration (including the selected PSCell) to the MeNB which sends the full EN-DC configuration to the UE (via SRB of PCell).
4. UE applies the SCG configuration from Step 3, and establishes contact with the chosen PSCell via performing RACH .
5. Upon completion of the RACH, the NR PSCell can  start data transfer on SCG.

PSCell change once PSCell is already configured:
1. NR SCells are under PSCell control and PSCell is in charge of configuring NR SCells and measurement configuration. PSCell configures SN measurement configuration (corresponding to NR measurements) to UE.
2. UE measures according to the configuration and sends reports of triggered events to the PSCell (i.e. for those results corresponding to measurements configured by the PSCell) 
3. PSCell may be changed by PSCell sending RRC Reconfiguration message to the UE (which is expected to be done similarly as HO in LTE) via a SCG SRB i.e. a SRB established between NR and UE.

4. UE changes PSCell according to received configuration (i.e. drops connection to existing PSCell and performs RACH to the new PSCell)
Initial PSCell setup is very similar to LTE DC, so the framework of LTE requirements can be reused. For NR PSCell change, the main difference from LTE is that the measurements are setup by SgNB, which also receives measurement reports and decides on the action. In LTE-DC, all control of the PSCell was under the control of the PCell (which communicated with the PSCell eNB). As such, PSCell change within NR is very similar to handover, but as MN does not involve in the process like in LTE, we think improving the latency should be possible, and RAN4 should aim for that. In order to tune the network behaviour the network should have knowledge about the expected UE latency, RAN4 will need to define UE requirements for intra-NR PSCell change. 
RRC Connection Mobility Control: RRC re-establishment
RRC re-establishment will be triggered when MCG RLF happens. For SCG RLF, no re-establishment has been agreed to be included and it is up to the network to find the UE another SCG. In general, there are no new agreements for RRC re-establishment compared to current requirements for EN-DC (i.e. option 3). For SCG, there are no requirements for LTE. Thus, we do not expect RRC re-establishment requirements to be needed for EN-DC (i.e. NR NSA option 3) for PSCell re-establishment, and for MCG, LTE requirements could likely be reused.
UE timing and signalling characteristics
UE timer accuracy
For E-UTRAN, the existing UE timer accuracy requirements are unchanged for EN-DC (i.e. NR NSA option 3). However, similar type of requirements are needed for NR. RAN4 should discuss whether it is possible to reuse E-UTRAN UE timer accuracy values or whether changes are needed for NR. In general, the requirements should at least not be any worse than for LTE.
Cell phase synchronization accuracy
In our view, cell phase synchronization accuracy requirements are needed for NR. Our initial view is that LTE requirement of +- 1.5 us could be reused in NR.
Maximum Transmission and Receive Timing Difference in Dual Connectivity
For both Maximum Transmission and Receive Timing Difference in EN-DC, requirements for both synchronous and asynchronous mode are needed. For making the difference clear, it needs to be clarified what the definitions of synchronous and asynchronous are in EN-DC (i.e. NR NSA option 3). 
NR SCell Activation and Deactivation Delay
The details of NR SCell activation and deactivation in carrier aggregation are still under discussion in RAN2, but regardless of the details, if LTE baseline is followed, UE requirements for NR SCell activation and deactivation delay will be needed. The requirements will depend on RAN2 procedures as well as the NR cell detection and measurement performance. Because NR should aim at better performance than E-UTRAN also SCell control latencies in NR should aim for faster operation. To enable benefits throughout the whole system, the goal should be to aim to improve the SCell activation and deactivation performance requirements compared to LTE. However, RAN4 needs to wait for further agreements on NR SCell activation and deactivation procedures from RAN2.
We summarize our views on the open issues in the following table (green as already agreed in Hangzhou):
	
	RRM requirements expected in TS38.133 for enabling dual connectivity option 3

	Types of requirements
	Functionalities
	Huawei
	Ericsson
	Nokia
	Agreement

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

	E-UTRAN RRC_INACTIVE state mobility
	
	
	Pending RAN2
	Not needed in phase 1
	

	E-UTRAN RRC_CONNECTED state mobility
	Handover
	N
	N
	Needed
	

	RRC Connection Mobility Control
	RRC re-establishment
	Y
	N
	Not needed
	

	
	Random access
	Y
	Y
	
	Requirement is needed

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

	
	UE timer accuracy
	N
	
	Needed
	

	
	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
	Needed
	

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

	
	Maximum Receive Timing Difference in Dual Connectivity
	TBD
	
	Likely needed
	

	
	Maximum Transmission Timing Difference in Dual Connectivity
	TBD
	
	Likely needed
	

	
	NR SCell Activation and Deactivation Delay
	Y
	Y
	Needed
	

	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
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