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1. Introduction
RAN4 has completed work on core requirements for EN-DC and SA-NR and should now work on late drop features including NE-DC. Since LTE-DC and EN-DC requirements are already specified, it seems relatively straightforward to develop requirements for the NE-DC case where the MCG consists of NR PCell and possible SCells, and the SCG consists of E-UTRA PSCell and possible SCells. In this paper, we give an overview of the necessary work, which should be completed in 3 RAN4 meeting cycles for the December late drop.
2. Discussion

Prior to configuration of the LTE PSCell for NE-DC, the UE will be operating in SA mode and performing interRAT measurements to detect and measure candidate PSCells. Since interRAT measurements of LTE are already specified there does not appear to be any further work to do in this area. Existing gap patterns and measurement requirements should be sufficient.
Proposal 1: No additional requirements are necessary for interRAT measurements of candidate LTE PSCells to configure NE-DC.

When NE-DC is configured, we give an overview of our views on the necessary requirements in table 1.

Proposal 1: Requirements are developed for NE-DC according to the proposals in table 1.
	Requirement
	Proposal

	38.133

	NR PCell Change
	Existing NR SA handover requirements are applied for NR PCell Change

	NR Random access requirements
	Existing NR random access requirements apply

	NR PCell transmit timing
	Existing SA transmit timing requirements apply

	NR PCell timer accuracy
	Existing SA timer accuracy requirements apply

	NR PCell timing advance
	Existing SA timing advance requirements apply

	MTTD
	Discussion necessary, in principle similar to EN-DC MTTD scenarios

	MRTD
	Discussion necessary, in principle similar to EN-DC MRTD scenarios

	NR PCell RLM
	Existing SA RLM requirements apply

	Interruption, NR victim cell
	Impact of LTE cells to NR PCell/SCell needs to be evaluated, aspects of EN-DC interruption requirements likely to be reused since the impact to an active NR cell is the same

	NR SCell activation and deactivation delay
	Existing NR SCell activation / deactivation delay requirements apply

	NR UE UL carrier RRC reconfiguration Delay
	Existing NR UE UL carrier RRC reconfiguration Delay requirements apply

	NR Measurement gap
	Existing per FR and per UE gap patterns allow concurrent measurement of LTE and NR. Clarification will be necessary to gap applicability for NE-DC.

	NR Measurement procedures
	Existing NR measurement procedures apply The UE is not required to measure more NR cells than in NR carrier aggregation.

	NR measurement performance
	Anticipate same accuracy regardless of NE-DC operation

	BWP switching of PCell and MCG SCells - delay
	No difference from SA operation

	BWP switching of PCell and MCG SCells - interruption
	No difference from SA operation

	36.133

	LTE PSCell addition/removal
	Requirements needed, may be based on LTE-DC

	LTE PSCell random access
	Requirements needed, may be based on LTE-DC

	LTE PSCell transmit timing requirements
	Same as LTE only uplink operation

	LTE timer accuracy
	Same as LTE

	LTE PSCell timing advance
	Same as LTE only uplink operation

	LTE PSCell RLM
	Requirements needed, may be based on LTE-DC

	Interruption, LTE victim cell
	Impact of NR cells to LTE PCell/SCell needs to be evaluated, aspects of EN-DC interruption requirements likely to be reused since the impact to an active LTE cell is the same

	LTE SCell activation and deactivation delay
	Existing LTE SCell requirements apply

	LTE measurement gap
	Existing per FR and per UE gap patterns allow concurrent measurement of LTE and NR. Clarification will be necessary to gap applicability for NE-DC.

	LTE measurement procedures
	Existing LTE measurement procedures apply The UE is not required to measure more LTE cells than in LTE carrier aggregation.

	LTE measurement performance
	Anticipate same accuracy regardless of NE-DC operation


Table 1 : Views on RRM requirements for NE-DC
Proposal 2:

Similar to EN-DC, requirements may be developed for the following scenarios

· Asynchronous interband NE-DC dual connectivity

· Synchronous interband dual connectivity

· Synchronous intraband dual connectivity
It can be seen that much of the work is either clarifying the applicability of existing requirements, or extending concepts which have already been developed for SA operation, EN-DC operation and LTE-DC operation. Therefore, we believe that it is feasible to develop the late drop features in the expected timescale. To develop the requirements efficiently, our preference is to divide the work between interested companies who should work on 36.133 and 38.133 CRs for allocated areas. Hence, we recommend the following timeline
Proposal 3: The timeline adopted for the work is:

RAN4#88 (August 2018)

· Initial discussions on NE-DC requirements

· Allocation of specification areas for 36.133 and 38.133 to interested companies

RAN4#88bis (October 2018)

· Initial CRs for 36.133 and 38.133

· Discussion and initial resolution of any identified controversial topics for NE-DC
RAN4#89 (November 2018)

· Agree final CRs for 36.133 and 38.133

· Resolution of any identified controversial topics for NE-DC
3. Conclusion

In this contribution we discuss RRM requirements for NE-DC and propose:
Proposal 1: Requirements are developed for NE-DC according to the proposals in table 1.
	Requirement
	Proposal

	38.133

	NR PCell Change
	Existing NR SA handover requirements are applied for NR PCell Change

	NR Random access requirements
	Existing NR random access requirements apply

	NR PCell transmit timing
	Existing SA transmit timing requirements apply

	NR PCell timer accuracy
	Existing SA timer accuracy requirements apply

	NR PCell timing advance
	Existing SA timing advance requirements apply

	MTTD
	Discussion necessary, in principle similar to EN-DC MTTD scenarios

	MRTD
	Discussion necessary, in principle similar to EN-DC MRTD scenarios

	NR PCell RLM
	Existing SA RLM requirements apply

	Interruption, NR victim cell
	Impact of LTE cells to NR PCell/SCell needs to be evaluated, aspects of EN-DC interruption requirements likely to be reused since the impact to an active NR cell is the same

	NR SCell activation and deactivation delay
	Existing NR SCell activation / deactivation delay requirements apply

	NR UE UL carrier RRC reconfiguration Delay
	Existing NR UE UL carrier RRC reconfiguration Delay requirements apply

	NR Measurement gap
	Existing per FR and per UE gap patterns allow concurrent measurement of LTE and NR. Clarification will be necessary to gap applicability for NE-DC.

	NR Measurement procedures
	Existing NR measurement procedures apply The UE is not required to measure more NR cells than in NR carrier aggregation.

	NR measurement performance
	Anticipate same accuracy regardless of NE-DC operation

	BWP switching of PCell and MCG SCells - delay
	No difference from SA operation

	BWP switching of PCell and MCG SCells - interruption
	No difference from SA operation

	36.133

	LTE PSCell addition/removal
	Requirements needed, may be based on LTE-DC

	LTE PSCell random access
	Requirements needed, may be based on LTE-DC

	LTE PSCell transmit timing requirements
	Same as LTE only uplink operation

	LTE timer accuracy
	Same as LTE

	LTE PSCEll timing advance
	Same as LTE only uplink operation

	LTE PSCell RLM
	Requirements needed, may be based on LTE-DC

	Interruption, LTE victim cell
	Impact of NR cells to LTE PCell/SCell needs to be evaluated, aspects of EN-DC interruption requirements likely to be reused since the impact to an active LTE cell is the same

	LTE SCell activation and deactivation delay
	Existing LTE SCell requirements apply

	LTE measurement gap
	Existing per FR and per UE gap patterns allow concurrent measurement of LTE and NR. Clarification will be necessary to gap applicability for NE-DC.

	LTE measurement procedures
	Existing LTE measurement procedures apply The UE is not required to measure more LTE cells than in LTE carrier aggregation.

	LTE measurement performance
	Anticipate same accuracy regardless of NE-DC operation


Table 1 : Views on RRM requirements for NE-DC

Proposal 2:

Similar to EN-DC, requirements may be developed for the following scenarios

· Asynchronous interband NE-DC dual connectivity

· Synchronous interband dual connectivity

· Synchronous intraband dual connectivity

Proposal 3: The timeline adopted for the work is:

RAN4#88 (August 2018)

· Initial discussions on NE-DC requirements

· Allocation of specification areas for 36.133 and 38.133 to interested companies

RAN4#88bis (October 2018)

· Initial CRs for 36.133 and 38.133

· Discussion and initial resolution of any identified controversial topics for NE-DC
RAN4#89 (November 2018)

· Agree final CRs for 36.133 and 38.133

· Resolution of any identified controversial topics for NE-DC

8
3

