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1. Introduction

Rel-16 WI for CA/DC enhancement was approved in RAN#82, and the latest WID is in [1]. One objective of the WI is to specify support for asynchronous NR-DC, as well as synchronous NR-DC that is not covered by Rel-15 late drop.
	1. Support of asynchronous and synchronous NR-NR Dual Connectivity [RAN1, RAN2, RAN4]

· UE power control [RAN1]

· RRC signalling to support of enhanced NR-NR DC [RAN2]

· Core requirements to support enhanced NR-NR DC [RAN4]

Note: Synchronous DC enhancements in this WID considers only cases not covered in Rel-15 exception sheet for NR WI NR_newRAT-Core. 


In this paper, we will provide our initial views on the RRM impacts of Rel-16 NR-DC.
2. Discussion
In Rel-15 late drop, NR-DC synchronous was supported, with MCG fully in FR1 and SCG fully in FR2. In Rel-16, the support of NR-DC is extended to asynchronous NR-DC, as well as synchronous NR-DC that is not covered by Rel-15 late drop.
2.1. Deployment scenario
For both synchronous and asynchronous NE-DC, deployment scenarios can include

· Scenario 1: MCG fully in FR1 and SCG fully in FR2 (already in Rel-15 for synchronous)

· Scenario 2: MCG fully in FR1 and SCG fully in FR1

· Scenario 3: MCG fully in FR2 and SCG fully in FR2
· Scenario 4: MCG fully in FR2 and SCG fully in FR1 (no use case has been identified by RAN1)

· Scenario 5: MCG in both FR1 and FR2, or SCG in both FR1 or FR2

It is a question which scenarios should be considered for RRM requirements. Our view is that RRM requirements are defined only for scenario 1, before band combination for other scenarios are defined in RF session. Of course, technical analysis can be done for all the scenarios.
Proposal 1: RRM requirements are specified for deployment scenario with MCG fully in FR1 and SCG fully in FR2, and for other scenarios only when corresponding band combinations are defined in RF session.

2.2. Analysis of NR-DC related requirements
In Table 1, we analyse all NR-DC related requirements and try to identify which requirements need to be adapted for asynchronous NR-DC, new deployment scenarios, and both.

Table 1: Impact on NR-DC related RRM requirements due to support of Rel-16 NR-DC
	Requirements
(section number)
	Need update for async NR-DC
	Need update for new scenario
	Comments

	Definition of NR-DC (3.6)
	No
	Yes
	Need to be extended for new deployment scenarios

	Applicability in number of serving cells (3.6.2.4)
	No
	Yes
	Need to include new deployment scenarios

	MTTD (7.5) and MRTD (7.6)
	Yes 
	Yes
	Need MTTD/MRTD for async NR-DC. Async EN-DC requirements can be re-used.

Need to extend MTTD/MRTD for sync NR-DC for FR1-FR1 and FR2-FR2. For FR1-FR1, 34.6/33us from CA can be re-used. FFS on FR2-FR2.

	Interruption (8.2.4)
	Yes
	No
	Need to add requirements for async NR-DC, the difference between sync and async NR-DC is same as EN-DC.

Current requirements are not limited in terms of scenario.

	PSCell addition and release (8.9)
	No
	No
	Current requirements are agnostic to sync or async NR-DC, and are not limited in terms of scenario.

	Measurement mode (9.1.2)
	No
	No
	Current requirements are not limited in terms of scenario. 

	MG start timing (9.1.2)
	No 
	Yes
	Need to update the description for FR2 gap in case MCG is in FR2.

	MG interruption (9.1.2)
	Yes
	No
	Need to apply Table 9.1.2-4a for FR1-FR1 async NR-DC, and define new table for FR2-FR2 async NR-DC.

	MG sharing (9.1.2.1c)
	No
	No
	Current requirements are agnostic to sync or async NR-DC, and are not limited in terms of scenario.

	Measurement capability (9.1.3.1c, 9.1.3.2c, 9.1.4.2)
	No
	No
	Current requirements are agnostic to sync or async NR-DC, and are not limited in terms of scenario.

	CSSF (9.1.5)
	No
	Yes
	Need to define how to share the searcher for FR1-FR1 and FR2-FR2 NR-DC in CSSF outside gap.
CSSF within gap are agnostic to sync or async NR-DC, and are not limited in terms of scenario.

	SFTD measurement period (9.2.5.4)
	No
	No
	Current requirements are agnostic to sync or async NR-DC, and are not limited in terms of scenario.

	SFTD accuracy (10.1.21.2)
	No
	Yes 
	Need to be extended for new deployment scenarios


Proposal 2: Take Table 1 into account for specifying RRM requirements for Rel-16 NR-DC.
3. Conclusions

In this paper we provided our views on RRM requirements for Rel-16 NR-DC.

Proposal 1: RRM requirements are specified for deployment scenario with MCG fully in FR1 and SCG fully in FR2, and for other scenarios only when corresponding band combinations are defined in RF session.

Proposal 2: Take Table 1 into account for specifying RRM requirements for Rel-16 NR-DC.
	Requirements
(section number)
	Need update for async NR-DC
	Need update for new scenario
	Comments

	Definition of NR-DC (3.6)
	No
	Yes
	Need to be extended for new deployment scenarios

	Applicability in number of serving cells (3.6.2.4)
	No
	Yes
	Need to include new deployment scenarios

	MTTD (7.5) and MRTD (7.6)
	Yes 
	Yes
	Need MTTD/MRTD for async NR-DC. Async EN-DC requirements can be re-used.

Need to extend MTTD/MRTD for sync NR-DC for FR1-FR1 and FR2-FR2. For FR1-FR1, 34.6/33us from CA can be re-used. FFS on FR2-FR2.

	Interruption (8.2.4)
	Yes
	No
	Need to add requirements for async NR-DC, the difference between sync and async NR-DC is same as EN-DC.

Current requirements are not limited in terms of scenario.

	PSCell addition and release (8.9)
	No
	No
	Current requirements are agnostic to sync or async NR-DC, and are not limited in terms of scenario.

	Measurement mode (9.1.2)
	No
	No
	Current requirements are not limited in terms of scenario. 

	MG start timing (9.1.2)
	No 
	Yes
	Need to update the description for FR2 gap in case MCG is in FR2.

	MG interruption (9.1.2)
	Yes
	No
	Need to apply Table 9.1.2-4a for FR1-FR1 async NR-DC, and define new table for FR2-FR2 async NR-DC.

	MG sharing (9.1.2.1c)
	No
	No
	Current requirements are agnostic to sync or async NR-DC, and are not limited in terms of scenario.

	Measurement capability (9.1.3.1c, 9.1.3.2c, 9.1.4.2)
	No
	No
	Current requirements are agnostic to sync or async NR-DC, and are not limited in terms of scenario.

	CSSF (9.1.5)
	No
	Yes
	Need to define how to share the searcher for FR1-FR1 and FR2-FR2 NR-DC in CSSF outside gap.

CSSF within gap are agnostic to sync or async NR-DC, and are not limited in terms of scenario.

	SFTD measurement period (9.2.5.4)
	No
	No
	Current requirements are agnostic to sync or async NR-DC, and are not limited in terms of scenario.

	SFTD accuracy (10.1.21.2)
	No
	Yes 
	Need to be extended for new deployment scenarios
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