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1 	Introduction
In the previous RAN4 meeting the overall scope of NE-DC requirements was agreed in [1]. In this contribution we provided some considerations on the NE-DC interruption requirements. 
2 Discussion 
For the deployments of EN DC, one of important considerations is enough band combination flexibility to enable cells in different spectrum range can be aggregated together. For example, in a realistic network, a very wide area cell in below 1 GHz can be aggregated with a mmWave cell (e.g. “71A_n71A-n260A”). Basically such deployment flexibility requiring both synchronous and asynchronous operations shall be supported in EN-DC. For NE-DC, the similar flexibility shall be our working baseline. 
Proposal 1:  Both synchronous and asynchronous deployments can be used as the baseline for NE DC RRM requirements (e.g interruption). 

On the other hand, in principle NR UEs (for both FR1 and FR2) can have very similar RF architecture to LTE UEs – e.g. single RF chip for NR Pcell RF chain and NR Scell RF chain. Hence it seems reasonable to assume similar interruption scenarios for NE DC as for EN DC [2].
· Changing the operating BW of an NR RF chain would cause interruption to other active RF chains (either NR or LTE) if the LO of the NR chain needs to be retuned
· Configuring or deconfiguring an NR RF chain would cause interruption to other active RF chains (either NR or LTE)
· Activating or deactivating an NR RF chain would cause interruption to other active RF chains (either NR or LTE)
· Making measurements with a deactivated NR RF chain would cause interruption to other active RF chains (either NR or LTE).
Regarding to the various victim cells, these interruptions can be categorized:
· when NR cells are the victim cells 
· when E-UTRA cells are the victim cells
Therefore, the impacts on both TS38.133 and TS36.133 respectively can be given below. 
2.1. Impacts on TS38.133
Firstly as NR operations will be impacted, these requirements on interruptions when NR serving cells are the victim cells can be specified in TS38.133.
And it was noted in NE-DC the interruptions to NR severing cells can be introduced by:
1. E-UTRA PSCell and SCells in SCG or
2. NR PCell/SCell in MCG or 
3. NR PSCell/SCell in SCG
More specifically, the several circumstances given below can be considered regarding to both NR and E-UTRA aggressor cells respectively. 
Observation 1-1:  In NE-DC when NR serving cells are victim cell and E-UTRA PSCell/SCell aggressor cells, the following interruption scenarios shall be considered 
· E-UTRA PSCell/SCell transitions between active and non-active during DRX, or
· E-UTRA PSCell/SCell transitions from non-DRX to DRX, or
· E-UTRA PSCell/SCell in SCG is added or released, or
· E-UTRA SCell in SCG is activated or deactivated, or
· Measurements on SCC with deactivated E-UTRA SCell in SCG
Observation 1-2:  In NE-DC when NR serving ells are victim cell and other NR PCell/PSCell/SCell aggressor cells, the following interruption scenarios shall be considered 
· PCell/PSCell/SCell transitions between active and non-active during DRX, or
· PCell/PSCell/SCell transitions from non-DRX to DRX, or
· PSCell/SCell in SCG is added or released, or
· SCell in SCG is activated or deactivated, or
· Measurements on SCC with deactivated SCell in SCG
· PUSCH/PUCCH carrier configuration and deconfiguration
· BWP switching
Particularly the interruption duration depends on UE RF operations themselves. In RAN4, there are much similar discussions for EN-DC. Thus these interruption length when E-UTRA PSCell/SCell are aggressor cells shall be same as that for EN-DC. In other words, the specific interruption length allowed in NE-DC with E-UTRA PSCell/SCell are aggressor cells can reuse these defined in Section 8.2.1 for EN-DC [3]. 
Similarly, these interruption duration when NR cells are aggressor cells shall be same as that for NR CA. Thus the specific interruption length allowed in NE-DC with NR PSCell/SCell are aggressor cells can reuse these defined in Section 8.2.2 of [3].
In summary, we can define NE-DC interruptions requirements in TS38.133 as shown below.
	· Scenarios
	Requirements
	· Notes

	PSCell/SCell transitions between active and non-active during DRX
	Reuse 8.2.1.2.1[3, TS38.133] when E-UTRA PSCell/SCell are aggressor cells with some clarifications/changes on “PCells” 
Add the new part when NR PCell/PSCell/SCell aggressor cells
	8.2.1.2.1[3,TS38.133] for EN-DC, the case when NR PSCell/SCell is aggressor is not defined

	transitions from non-DRX to DRX
	Reuse 8.2.1.2.2[3, TS38.133] when E-UTRA PSCell/SCell are aggressor cells with some clarifications/changes “PCells” 
Add the new part when NR PCell/PSCell/SCell aggressor cells
	8.2.1.2.2[3,TS38.133] for EN-DC, the case when NR PCell/PSCell/SCell is aggressor is not defined

	PSCell/SCell in SCG is added or released
	Reuse 8.2.1.2.3[3, TS38.133] with some clarifications/changes “PCell/PSCells” 

	In 8.2.1.2.3[3,TS38.133] the requirements for both E-UTRA and NR aggressor cells are defined.

	SCell in SCG is activated or deactivated
	Reuse these 8.2.1.2.4[3,TS38.133] with some clarifications/changes “PCell/PSCells/SCells”
	In 8.2.1.2.4[3,TS38.133] the requirements for both E-UTRA and NR aggressor cells are defined.

	Measurements on SCC
	Reuse these 8.2.1.2.5 [3,TS38.133] with some clarifications/changes “PCell/PSCells/SCells”
	In 8.2.1.2.5[3,TS38.133] the requirements for both E-UTRA and NR aggressor cells are defined.

	PUSCH/PUCCH carrier configuration and deconfiguration
	No requirement when E-UTRA PSCell/SCell are aggressor cells because no SUL for E-UTRA;
The requirements when both victim and aggressor cell are NR cell can be defined in 8.2.2.4[3, TS38.133]. 
	No new requirements in TS38.133

	BWP switching
	No requirement when E-UTRA PSCell/SCell are aggressor cells because no BWP for E-UTRA;
The requirements when both victim and aggressor cell are NR cell can be defined in 8.2.2.5[3,TS38.133]
	No new requirements in TS38.133



 
With these observations above, we can propose that: 
Proposal 2: The interruption requirements for NE-DC when NR cells are the victim cells can be specified in TS38.133 as given in CR [5].

2.2. Impacts on TS36.133
As LTE operations will be impacted, these requirements on interruption when E-UTRA serving cells are the victim cells shall be specified in TS36.133.

And it was also noted in NE-DC the interruption to E-UTRA cells can be introduced by:
1. E-UTRA PSCell and SCells in SCG or
2. NR PCell/SCell in MCG or
3. NR PSCell/SCell in SCG

More specifically, the corresponding requirements when E-UTRA PSCell and SCells in SCG are aggressor cells can be same as in existing ones in 7.12.[4] with replacement of PCell. Hereby, the several circumstances given below can be considered for the aggressor cell as NR only. 
Observation 2:  In NE-DC when E-UTRA PSCell/SCell are victim cell, the following interruption scenarios shall be considered 
· NR PSCell is added or released, or
· transitions between active and non-active during NR PCell/PSCell/SCell DRX
· transitions from either NR PCell/PSCell/SCell non-DRX to DRX 
· SCell in NR MCG is either added or released
· SCell in NR MCG is either activated or deactivated
· measurements on SCC with deactivated SCell in NR MCG 
· a downlink bandwidth part (BWP) and/or an uplink BWP is switched in NR PCell/PSCell or in any NR SCell
· PUSCH/PUCCH carrier configuration and deconfiguration
Particularly the duration due to LTE PSCell/SCell status transition in case of NE-DC shall be same as that for EN-DC. Thus the specific interruption length allowed in NE-DC can reuse these defined for EN-DC when EUTRA SCell as aggressor cells [3] given below. 
	· Scenarios
	Requirements
	· Notes

	· PSCell in SCG is added or released
	· Same as 7.32.2.1[4, 36.133] for EN-DC with changes and clarifications on “PCell”
	· when E-UTRA PSCell and SCells in SCG are aggressor cells can be same as in existing ones in 7.12.2.1[4]

	· transitions between active and non-active during DRX
	· Same as 7.32.2.2 with some changes and clarifications on “PCell” when NR PCell/PSCell/SCell
· 
	· when E-UTRA PSCell and SCells in SCG are aggressor cells can be same as in existing ones in 7.12.2.2[4]

	· transitions from non-DRX to DRX
	· Same as 7.32.2.3 with some changes and clarifications on “PCell” when NR PCell/PSCell/SCell
· 
	· when E-UTRA PSCell and SCells in SCG are aggressor cells can be same as in existing ones in 7.12.2.3[4]

	· SCell in SCG is added or released
	· Same as 7.32.2.4 with some changes and clarifications on “EN-DC”
·  
	· when E-UTRA PSCell and SCells in SCG are aggressor cells can be same as in existing ones in 7.12.2.4[4]

	· SCell in SCG is activated or deactivated
	· Same as 7.32.2.4 with some changes and clarifications on “SCG and PSCell”
· 
	· when E-UTRA PSCell and SCells in SCG are aggressor cells can be same as in existing ones in 7.12.2.5[4]

	· Measurements on SCC 
	· Same as 7.32.2.6 with some changes and clarifications on “PCell/PSCell”
	· [bookmark: _GoBack]when E-UTRA PSCell and SCells in SCG are aggressor cells can be same as in existing ones in 7.12.2.6[4]

	· BWP switching
	· Same as 7.32.2.8 with some changes and clarifications on “PCell/PSCell”
	· 

	· NR PUSCH/PUCCH carrier configuration and deconfiguration
· 
	· Reuse 8.2.1.2.6[3, TS38.133]	with NR SCell  aggressor cells
· And the interruption length shall be denoted by subframe in E-UTRA
	· 



With these observations, we can propose that: 
Proposal 3: The interruption requirements for NE-DC when E-UTRA cells are the victim cells can be specified in TS 36.133 as given in CR [6].


3 Conclusion
In this contribution, further considerations on the remaining issues of NE-DC interruption requirements. In conclusion, the following observations and proposals can be drawn: 
Proposal 1:  Both synchronous and asynchronous deployments can be used as the baseline for NE DC RRM requirements (e.g interruption).

Proposal 2: The interruption requirements for NE-DC when NR cells are the victim cells can be specified in TS38.133 as given in CR [5].

Proposal 3: The interruption requirements for NE-DC when E-UTRA cells are the victim cells can be specified in TS 36.133 as given in CR [6].
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