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1 Introduction
In RAN4#83, good progress was made on agreement for requirements to support NSA option 3, with consensus at high level on most of the needed requirements. This is captured in the way forward [1]
	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
Other requirements are not precluded if to be identified as necessary.

· Further analysis is needed on the changes for 36.133 to support interRAT operation



2 Discussion

There are three main areas still to be agreed for the requirements list
1) Cell phase synchronisation accuracy

For TDD operation, the guard period timing budget is determined by various aspects including: switching time, synchronization error, and cell size and so on. We conclude that TDD cell phase synchronisation accuracy requirements are needed for NR and provide more detailed discussion on the possible requirements in a separate contribution[2]
Proposal 1: Cell phase synchronisation accuracy requirements are defined for NR TDD 

2) MRTD

When receiving LTE and NR transmissions at the same time, due to the potentially different numerologies used, a UE will need to use different iFFT to receive the different RATs. For example, the CP will not overlap in time, and the number of FFT points will be different. Hence the UE should be able to perform dual connectivity between signals with quite independent timing at L1 and there is no concept analogous to LTE synchronous dual connectivity. Hence it does not seem necessary to specify MRTD for LTE-NR dual connectivity

Proposal 2: MRTD for LTE-NR dual connectivity is not specified
3) MTTD

For MTTD, the situation is similar to MRTD.  Hence it is proposed
Proposal 3: MTTD for LTE-NR dual connectivity is not specified
In dual connectivity, SSTD measurement is used to assist the eNB in determining if the UE is operating in the synchronous or asynchronous timing regime. Under proposal 2 and proposal 3, all UE would be capable of asynchronous LTE-NR dual connectivity. However, there could be other use cases for measurement of time difference between LTE and NR such as
· Providing information to the LTE eNB about the system timing of NR so that e.g. if an NR operation such as a radio reconfiguration causes interruptions to LTE, the LTE radio knows when to expect the interruption.

· Providing information to the LTE eNB about when to time measurement gaps so that they coincide with NR SS burst or CSI-RS resources. This may, for example, be a procedure performed by UEs which can measure SSTD without gaps and provides information to the eNB which allows it to properly configure UE which do need gaps to measure. Alternatively, gap based measurement of SSTD can be used to refine the gap timing if it is approximately correct.

Proposal 4: RAN4 defines SSTD measurement requirements for LTE – NR dual connectivity

Further details are provided in [3].
3 Conclusions

Proposal 1: Cell phase synchronisation accuracy requirements are defined for NR TDD 

Proposal 2: MRTD for LTE-NR dual connectivity is not specified
Proposal 3: MTTD for LTE-NR dual connectivity is not specified

Proposal 4: RAN4 defines SSTD measurement for LTE – NR dual connectivity
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