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1	Background
In RAN#80, NR-NR DC is approved to be introduced in Rel-15 late drop, and the scope for NR-NR DC in exception sheet as below:
	For SA (Option 2) only:
·     NR-NR Dual connectivity aspects
‐  Synchronous mode from physical layer aspects;
‐  Band combination(s) for FR1 + FR2;
‐  MCG fully in FR1 and SCG fully in FR2
‐  Common radio protocols and network interfaces applicable to both synchronous and asynchronous mode of operations.


During RAN4 #88 RRM session, the followings proposals are agreed for NR-NR DC:
	SFTD with NR PCell and NR PSCell:
Proposal 4: Since only synchronous mode of NR-NR DC is introduced in Rel-15, no requirement on SFTD between NR PCell and NR PSCell is to be introduced in Rel-15 time frame.
Kca scaling factor for NR-NR DC: 
	For the case with FR1-FR2 NR-NR DC case, the same relaxing factor requirement can be defined as FR1-FR2 CA case.


In the approved LS to RAN2 (R4-1811714) in RAN4 #88 RRM session, the following scenario for SFTD is agreed to be introduced, while the later one is related to NR-NR DC deployment: 
	RAN4 has concluded that Rel-15 requirements are needed for the following two use cases:
· SFTD between NR PCell and E-UTRA PSCell
· SFTD between NR PCell and NR neighbour cell, before NR PSCell is configured


2 Way Forward
2.1 Scope of Impacted RRM Requirement
Following Table-1 lists the expected impact on RRM requirement due to the introduced synchronous FR1-FR2 NR-NR DC in late drop: 
Table-1. List of RRM requirement impacted by introducing sync. FR1-FR2 NR-NR DC
	Section/Type of Requirement
	Impacted or Not?
	Comment

	
	
	

	3.1 Definition
	Yes
	Definition for “NR-NR DC” needs to be captured in Section 3.1.

	3.6    Applicability of requirements in this specification version
	Yes
	NR-NR dual connectivity is explained in Section 3.6. 
Number of serving carriers for NR-NR DC is captured in new subsection under Section 3.6 and the detailed number depends on RAN4 RF discussion for # of CCs in NR-NR DC requested.

	4       SA: RRC_IDLE state mobility
	No
	NR-NR DC is not applicable in RRC_IDLE state.

	5        SA: RRC_INACTIVE state mobility
	No
	NR-NR DC is not applicable in RRC_INACTIVE state.

	6.1    Handover
	No
	Handover requirement defined for NR SA can be reused for NR-NR DC, and no explicit revision is needed.

	6.2.1 SA: RRC Re-establishment
	No
	RRC re-establishment requirement defined for NR SA can be reused for PCell in NR-NR DC, and no explicit revision is needed

	6.2.2          Random access
	No
	Random access requirement can be reused for PCell/PSCell in NR-NR DC, and no explicit revision is needed

	6.2.3 SA: RRC Connection Release with Redirection
	No
	RRC connection release requirement defined for NR SA can be reused for PCell in NR-NR DC, and no explicit revision is needed

	7.1    UE transmit timing
	Yes
	Reference cell in case of NR-NR DC should be PCell, which is to be mentioned in Section 7.1. Existing requirement can be reused.

	7.2    UE timer accuracy
	No
	This is defined in generic way for any cell.

	7.3    Timing advance
	No
	Current requirement is defined in a generic way, and no explicit revision is needed.

	7.5    Maximum Transmission Timing Difference
	Yes
	add new subsection for NR-NR DC MRTD

	7.6    Maximum Receive Timing Difference
	Yes
	add new subsection for NR-NR DC MTTD

	8.1 Radio Link Monitoring
	Yes
	Current requirement is defined in a generic way for PCell or PSCell which can be reused. However, scheduling availability for NR-NR DC needs to be added (either revise 8.1.7.4 or add new subsection)

	8.2    Interruption
	Yes
	NR-NR DC interruption requirement needs to be added for the selected scenarios. 

	8.3    SCell Activation and Deactivation Delay
	Yes
	The applicability description in TS38.133 Section 8.3.1 can be modified to take NR-NR DC into account, while the same requirement defined in Section 8.3.2 and 8.3.3 can be reused for NR-NR DC.

	8.4    UE UL carrier RRC reconfiguration Delay
	No
	No impact due to NR-NR DC. 

	8.5     Link Recovery Procedures
	Yes
	Current requirement is defined in a generic way for PCell or PSCell which can be reused. However, scheduling availability for NR-NR DC needs to be added (either revise 8.5.7.4 or add new subsection)

	8.6     Active BWP switch delay
	Yes
	The applicability description for BWP switching delay in 8.6.1 needs to be extended for PSCell or any activated SCell in SCG for FR1-FR2 NR-NR DC.

	8.x NR PSCell addition and release delay
	Yes (New section needed)
	New section needed, while the content of requirement can be reused from TS36.133’s NR PSCell addition and release delay requirement.

	9.1     General measurement requirement
	Yes
	Measurement gap’s applicability rule for NR-NR DC is to be added in Section 9.1.2.
UE measurement mode’s impact on UE behaviour and applicable performance requirement should be specified for NR-NR DC scenario for per-FR capable UE in Section 9.1.2.
The scenario of NR-NR DC is expected to be added in the part for interrupted slot number (figure and table) in Section 9.1.2.  
Gap sharing optimized for NR-NR DC depends on corresponding gap sharing discussion. 
UE measurement capability in Section 9.1.3: Reuse SA requirement in 9.1.3.2a. 

	9.2    NR intra-frequency measurements
	Yes
	In Section 9.2, scaling factor (similar to K_CA discussion) is needed to added for NR-NR DC case, which should be aligned with FR1-FR2 CA case.

	9.3    NR inter-frequency measurements
	Yes
	NR-NR DC scenario should be added in for 0.25ms switching time’s applicability, like EN-DC and SA. Other than this, current requirement is defined in a generic way, and no explicit revision is needed.

	9.4    Inter-RAT measurements
	No
	Current requirement is defined in a generic way, and no explicit revision is needed.

	9.5    CSI-RS based measurements
	No
	Current requirement is defined in a generic way, and no explicit revision is needed.



2.2 MTTD/MRTD
The following MRTD and MTTD values for FR1+FR2 NR-NR DC with synchronization operation are considered: 
· Option 1:
Table-2. MRTD/MTTD for FR1+FR2 NR-NR DC with synchronization operation
	
	Value
	Comment

	MRTD for FR1-FR2 NR-NR DC
	33 us
	reuse MRTD from EN-DC

	MTTD for FR1-FR2 NR-NR DC
	34.1us
	including 30us for DL Propagation delay, 3us for Base station Timing Alignment Error, and 1.1us for total worst case uplink error between FR1 and FR2 carriers


· Other options are not precluded.
2.3 Scenarios for Interruption Requirement
The following scenarios are identified in which interruption requirement should be defined: 
Table-3. Scenarios for NR-NR DC interruption requirement
	#
	Scenario
	Interruption Allowed and Victim Cell if Any

	Scn-1
	PSCell is added or released
	Scenario Needed (Similar to TS36.133 7.32.2.1). 
Victim cell: PCell and activated SCell in MCG. 

	Scn-2
	PCell transitions between active and non-active during DRX
	Scenario Needed (Similar to TS38.133 8.2.1.2.1). 
Victim cell: PSCell and activated SCell in MCG, and activated SCell in SCG. 

	Scn-2bis
	PSCell transitions between active and non-active during DRX
	Scenario Needed (Similar to TS38.133 8.2.1.2.1). 
Victim cell: PCell and activated SCell in MCG, and activated SCell in SCG. 

	Scn-3
	PCell transitions from non-DRX to DRX
	Scenario Needed (Similar to TS38.133 8.2.1.2.2). 
Victim cell: PSCell and activated SCell in MCG, and activated SCell in SCG.

	Scn-3bis
	PSCell transitions from non-DRX to DRX
	Scenario Needed (Similar to TS38.133 8.2.1.2.2). 
Victim cell: PCell and activated SCell in MCG, and activated SCell in SCG.

	Scn-4
	SCell in either MCG or SCG is added or released
	Scenario Needed (Similar to TS38.133 8.2.1.2.3). 
Victim cell: PCell/PSCell and activated SCell in MCG, and activated SCell in SCG.

	Scn-5
	SCell in either MCG or SCG is activated or deactivated
	Scenario Needed (Similar to TS38.133 8.2.1.2.4). 
Victim cell: PCell/PSCell and activated SCell in MCG, and activated SCell in SCG.

	Scn-6
	measurements on SCC with deactivated SCell in either MCG or SCG
	Scenario Needed (Similar to TS38.133 8.2.1.2.5). 
Victim cell: PCell/PSCell and activated SCell in MCG, and activated SCell in SCG.



2.4 Measurement related requirement
The following proposals list the expected impact for measurement related requirement for NR-NR DC: 
Proposal-1: RAN4 adopt similar concepts of per-UE and per-NR measurement gap for NR-NR Dual Connectivity.
Proposal-2: RAN4 adopt the applicability rule for gap pattern configurations supported by the UE with NR-NR Dual Connectivity operation.
	Measurement gap pattern configuration
	Serving cell
	Measurement Purpose
	Applicable Gap Pattern Id

	Per-UE measurement gap
	FR1, or
FR1 + FR2
	E-UTRA only Note 3
	0,1,2,3

	
	
	FR1 and/or FR2
	0-11

	
	
	E-UTRAN and FR1 and/or FR2 Note 3
	0,1,2,3

	Per FR measurement gap
	FR1
	E-UTRA only Note 3
	0,1,2,3

	
	FR2
	
	No gap

	
	FR1
	FR1 only
	0-11

	
	FR2
	
	No gap

	
	FR1
	FR2 only
	No gap

	
	FR2
	
	12-23

	
	FR1
	E-UTRA and FR1 Note 3
	0,1,2,3

	
	FR2
	
	No gap

	
	FR1
	FR1 and FR2
	0-11

	
	FR2
	
	12-23

	
	FR1
	E-UTRA and FR2 Note 3
	0,1,2,3

	
	FR2
	
	12-23

	
	FR1
	E-UTRA and FR1 and FR2 Note 3
	0,1,2,3

	
	FR2
	
	12-23

	NOTE 1:	When E-UTRA inter-RAT RSTD measurements are configured and the UE requires measurement gaps for performing such measurements, only Gap Pattern #0 can be used. 
NOTE 2: Measurement purpose which includes E-UTRA measurements includes also inter-RAT E-UTRA RSRP and RSRQ measurements for E-CID
NOTE 3: Editor’s note: a note to be added in Table 9.1.2-3 on that measurement gap patterns #2 and #3 are supported only by the UEs which have a corresponding capability of short measurement gap once RAN2 specifies the capability.



Proposal 3: For UE with NR-NR DC configured, RAN4 adopt the same requirement for number of layers for multiple monitoring as NR Standalone mode, i.e., 
	
	
	NR inter-frequency 
carrier
	E-UTRA TDD 
inter-RAT carrier
	E-UTRA FDD 
inter-RAT carrier
	Total effective carriers

	# of effective carrier freq.
	NR RRC_IDLE state
	7
	7
	7
	14 (including one serving layer)

	
	NR RRC_CONNECTED state
	7
	7
	7
	13

	
	NR RRC_CONNECTED state with NR-NR DC configured 
	7
	7
	7
	13



For SFTD related requirement for NR-NR DC in Rel-15, RAN4 has concluded that Rel-15 requirements are needed for the following case:
· SFTD between NR PCell and NR neighbour cell, before NR PSCell is configured
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