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1 PScell configuration/activation time
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.13.3
	R4-145965
	Approval
	Total PSCell configuration and activation delay for Dual Connectivity
	NTT DOCOMO, INC.

	7.13.3
	R4-146199
	Discussion
	PSCell activation and configuration in dual connectivity
	Ericsson

	7.13.3.1
	R4-146453
	Discussion
	Discussion on activation delay requirements for PSCell
	Nokia Corporation, Nokia Networks

	7.13.3
	R4-146530
	Discussion
	PSCell activation requirements in Dual Connectivity
	Intel Corporation

	7.13.3.4
	R4-146018
	Discussion
	Discussion on PScell configuration/activation requirements
	Huawei, HiSilicon

	7.13.3.1
	R4-145642
	Approval
	Delay requirements for pSCell configuration for DC
	CATT

	7.13.3.4
	R4-146019
	CR
	Introducing PSCell configuration/activation requirement into TS36.133
	Huawei, HiSilicon


Previous agreements in RAN4 #72: R4-145379
· RRC procedure delay

· 15ms 

· SeNB reconfiguration complete
· No need

· pSCell activation time
	Delay Items
	Subframe level sync (up to 33us)
	Subframe level async (up to 500us)

	
	Known pSCell
	Unknown pSCell
	Known pSCell
	Unknown pSCell

	pSCell activation time 
	20ms
	30ms
	20ms
	[30]ms


· SFN acquisition
· Max is 50ms 

· PCell RACH uncertainty

· FFS

· PScell RACH uncertainty

· Max is 30ms
· Total pScell configuration/activation time

	Delay Items
	Subframe level sync (up to 33us)
	Subframe level async (up to 500us)

	
	Known pSCell
	Unknown pSCell
	Known pSCell
	Unknown pSCell

	RRC Procedure
	15
	15
	15
	15

	pSCell activation time 
	20ms
	30ms
	20ms
	[30]ms

	SFN acquisition
	50
	50
	50
	50

	Pcell RACH uncertainty
	FFS
	FFS
	FFS
	FFS

	PScell RACH uncertainty
	30
	30
	30
	30

	Total delay
	
	
	
	

	Note: SFN acquisition is not needed if SFN offset is signalled by NW.


Proposals from companies:
	Companies
	Proposals

	NTT DOCOMO, INC.
	Observation 1: Based on the RAN1/2 agreements, it seems that PSCell PRACH preamble transmission can be interrupted by PCell PRACH preamble transmission only when the UE is power limited and simultaneous PRACH preamble transmission for PCell and PSCell occur.

Observation 2: PCell RACH uncertainty would be needed; however it is needed only when PSCell PRACH preamble transmission is interrupted by PCell PRACH preamble transmission.

Proposal 1: PCell RACH uncertainty is set to TBD in the case if PSCell PRACH preamble transmission is interrupted by PCell PRACH preamble transmission, otherwise set to 0ms.

Observation 3: it would be better to revise the value of PCell RACH uncertainty when RAN1 make a final decision.

Proposal 2: it would be better to make a new section in TS 36.133 and to introduce requirements for PSCell configuration and activation in new section.

	Ericsson
	Proposal 1: The activation delay is calculated as TPSCell_act = TRRC_proc_delay + Tcell_detection + TSFN_acq + TRA_PCell + TRA_PSCell, where

· TRRC_proc_delay is set to 15ms

· Tcell_detection is set to 20 and 30ms for known and unknown cell, respectively, for synchronized DC, and 20 and [80]ms for known and unknown cell, respectively, for unsynchronized DC.

· TSFN_acq is set to 50ms  

· TRA_PCell is set to [20]ms in case the PSCell activation is interrupted by a random access towards PCell, otherwise set to 0.

· TRA_PSCell is set to 30ms

	Nokia Corporation, Nokia Networks
	Proposal 1: SFN acquisition time should be extended from 50ms to 70ms.

Proposal 2: Remove the Note ‘SFN acquisition is not needed if the SFN offset is signalled by NW’ from the table.

Proposal 3: Use CA Scell activation delay requirements as baseline for PSCell activation delay requirements.

	Intel Corporation
	Observation 1: In option2, option3 and option4, PCell PRACH is prioritized over pSCell’s. The random access interruption due to PCell RACH should be considered when evaluating PSCell activation requirements. 

Observation 2: However from network perspective, if MeNB and SeNB can coordinate the preamble resources, the interruption between their random access can be completely avoided.
Proposal 1:  In case of unsynchronized DC PSCell activation time when PSCell is unknown can be [20+10]ms.

Proposal 2:  Need further discussion after RAN1 reaches a final conclusion on PCell RACH priority when simultaneous random access procedures happened to PCell and PSCell.  

	Huawei. HiSilicon
	Proposal1: PSCell activation time for unknown PSCell is 30ms when the maximum received subframe boundary timing difference at the UE is up to 500us.

Proposal 2: PCell RACH uncertainty should be included in the total PSCell configuration time.


Proposal3: PCell RACH uncertainty is set to 20ms in case the PSCell activation happened in parallel with a random access towards PCell, otherwise set to 0.

	CATT
	Proposal 1: The pSCell configuration delay could be defined as the time delay from the end of the last TTI containing the pSCell configuration RRC command, to the time UE is ready to start the transmission of the new uplink PRACH channel on pSCell.
Proposal 2: The pSCell configuration delay requirement doesn’t include the SFN acquisition time.

Proposal 3: The pSCell configuration delay requirement is specified as:

TpSCellConfiguration = 15 ms + 20ms + Tsearch + TIU
Where:

Tsearch:
is the time required to search the pSCell. If the pSCell is known, then Tsearch = 0 ms. If the pSCell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 10 ms for synchronized DC, and Tsearch = 80ms for unsynchronized DC.
TIU:
is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to 30 ms.

NOTE: The actual value of TIU shall depend upon the PRACH configuration used in the target cell.


Open issue: components of pSCell configuration/activation time
· pSCell activation time for unsynchronized case
· Option1 (Intel, Huawei, HiSilicon, MTK): 30ms
· Option2 (Ericsson, CATT, NN, Nokia, Qualcomm): 80ms
· SFN acquisition
· Option1 (CATT): Not needed (0ms)
· Option2 (Ericsson, Huawei): 50ms 

· Option3 (Nokia Corporation, Nokia Networks): 70ms

· Pcell RACH uncertainty
· Option1 (Ericsson, Huawei): 20ms in case the PSCell activation is interrupted by a random access towards PCell, otherwise set to 0.
· Option2 (Intel): TBD until RAN1 concluded
Agreements:
· pSCell activation time for unsynchronized case
· pSCell activation time for unsynchronized case
· Option1 (Intel, Huawei, HiSilicon, MTK): 30ms
· Option2 (Ericsson, CATT, NN, Nokia, Qualcomm): 80ms
· SFN acquisition
· Option2: 50ms 

· Pcell RACH uncertainty

Up to [20]ms in case the PSCell activation is interrupted by a random access towards PCell, otherwise set to 0.
Note: We could revisit this value after RAN1 have conclusion.
· Total pScell configuration/activation time

	Delay Items
	Subframe level sync (up to 33us)
	Subframe level async (up to 500us)

	
	Known pSCell
	Unknown pSCell
	Known pSCell
	Unknown pSCell

	RRC Procedure
	15
	15
	15
	15

	pSCell activation time 
	20ms
	30ms
	20ms
	[TBD]ms

	SFN acquisition
	50
	50
	50
	50

	Pcell RACH uncertainty
	
	
	
	

	PScell RACH uncertainty
	30
	30
	30
	30

	Total delay
	
	
	
	


· Could CRs be agreed?

This CR R4-146019 can be noted in this meeting
Ericsson/Intel: approve this CR in next meeting is better
Huawei: if pSCell activation time can be settled in this meeting, then this CR could be agreed.

Ericsson: could be approved as a set of CRs in next meeting

NTT DoCoMo: prefer the big CR provided by DoCoMo

Huawei: multiple CRs are also feasible
2 RLM requirements for DC 

Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.13.3.2
	R4-146024
	Discussion
	Discussion on RLM requirement for dual connectivity
	Huawei, HiSilicon

	7.13.3.2
	R4-146425
	CR
	Introduction of RLM  requirements for DC
	Huawei, HiSilicon


Proposals from companies:
	Companies
	Proposals

	Huawei, HiSilicon
	Proposal 1: The separate DRX configuration could be applied for defining Qout and Qin evaluation period, i.e., MCG’s DRX configuration is applied for PCell and SCG’s DRX configuration is applied for PSCell.

Proposal2: The transmitter power of PSCell if configured shall be turned off within 40 ms after expiry of  T310 timer of PSCell and the transmitter power of the UE shall be turned off within 40 ms after expiry of  T310 timer of PCell as specified in clause 5.3.11 in TS 36.331.


Open issue: 

· The separate DRX configuration could be applied for defining Qout and Qin evaluation period, i.e., MCG’s DRX configuration is applied for PCell and SCG’s DRX configuration is applied for PSCell.

· The transmitter power of PSCell if configured shall be turned off within 40 ms after expiry of  T310 timer of PSCell and the transmitter power of the UE shall be turned off within 40 ms after expiry of  T310 timer of PCell as specified in clause 5.3.11 in TS 36.331.
Agreements:

· The separate DRX configuration could be applied for defining Qout and Qin evaluation period, i.e., MCG’s DRX configuration is applied for PCell and SCG’s DRX configuration is applied for PSCell
[Subject to RAN2]
· The transmitter power of PSCell if configured shall be turned off within 40 ms after expiry of  T310 timer of PSCell and the transmitter power of the UE shall be turned off within 40 ms after expiry of  T310 timer of PCell as specified in clause 5.3.11 in TS 36.331
· Could CRs be agreed?
Huawei: could endorse CR and capture in the minutes
3 UL timing requirements for DC 

Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.13.3.3
	R4-146451
	Discussion
	Discussion paper on UL timing for Dual Connectivity
	Nokia Corporation, Nokia Network

	7.13.3.3
	R4-146029
	CR
	Introduction of UE transmit Timing requirements for DC
	Huawei, HiSilicon

	7.13.3.3
	R4-146452
	CR
	CR on UL timing
	Nokia Corporation, Nokia Network


Proposals from companies:
	Companies
	Proposals

	Nokia Corporation, Nokia Network
	Proposal: The pTAG and sTAG requirements defined for MCG can be applied also for SCG.


Open issue: 

· The pTAG and sTAG requirements defined for MCG can be applied also for SCG.
· PScell is prioritized to be a reference cell for UL timing than activated Scell in the same TAG.
Agreements:

· The pTAG and sTAG requirements defined for MCG can be applied also for SCG
· PScell is prioritized to be a reference cell for UL timing than activated Scell in the same TAG

4 RACH requirements for DC 

Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.13.3.3
	R4-146449
	Discussion
	Discussion paper on RACH for Dual Connectivity
	Nokia Corporation, Nokia Networks

	7.13.3.3
	R4-146450
	CR
	CR on RACH for DC
	Nokia Corporation, Nokia Networks


Proposals from companies:
	Companies
	Proposals

	Nokia Corporation, Nokia Networks
	Proposal 1: RA procedure and requirements in PSCell can be same as for PCell.


Open issue: 

Agreements:
5 Gap and UE behaviour

Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.13.3.4
	R4-146026
	Discussion
	Discussion on gap and UE behaviour for dual connectivity
	Huawei, HiSilicon

	7.13.3
	R4-145670
	Discussion
	Measurement Gap and interruption requirements in unsynchronized operation for Dual Connectivity
	ZTE

	7.13.3.1
	R4-146107
	Discussion
	On the UE behavior after measurement gap for asynchronous DuCo
	MediaTek Inc.

	7.13.3.5
	R4-145643
	Discussion
	Further discussion on UE behaviour on measurement gap for DC
	CATT

	7.13.3.1
	R4-146360
	Approval
	Measurement gap length in unsynchronized Dual Connectivity
	Ericsson

	7.13.3
	R4-145966
	Approval
	Measurement GAP requirement for Dual Connectivity
	NTT DOCOMO, INC.

	7.13.3
	R4-146532
	Discussion
	Further discussion on RRM measurement for DC
	Intel Corporation

	7.13.3.4
	R4-146027
	CR
	Clarification on gap and UE behaviour for dual connectivity
	Huawei, HiSilicon

	7.13..3.1
	R40146093
	CR
	Measurement gaps for dual connectivity
	Samsung


Proposals from companies:
	Companies
	Proposals

	Huawei, HiSilicon
	Proposal: The legacy UE behaviour after gap can be reused for both synchronized and unsynchronized DC.

	ZTE
	Proposal: If the accuracy of SFN offset can be guaranteed, 7ms measurement gap length on SCG is sufficient.

	MediaTek Inc.
	Proposal: For the uplink subframe occurring immediately after the measurement gap, the FDD UE shall not transmit any data in PCell, and it is up to UE to transmit in pSCell.

	CATT
	Observation 1: Current UE behaviours on measurement gap can be reused for MCG.

Observation 2: For synchronized DC, current UE behaviours on measurement gap for CA SCell can be reused for pSCell.

For specifying UE behaviour on pSCell on measurement gap in unsynchronized DC case, three options are presented. Option 1 and option 3 are slightly preferred.

Option 1: “For unsynchronized DC, UE will not transmit data and is not expected to tune its receiver on subframes of pSCell overlapped with measurement gap” is added for specifying UE behaviour on measurement gap.

Option 2: Specified in detail, i.e. for unsynchronized DC,

when the signal of pSCell lags than signal of PCell.

· UE should not expected to tune its receiver on subframe 0 ~ 6 of pSCell. 

· UE can’t transmit data, 

·    in subframe 0 ~ 6 of pSCell if TA is less than lag time,

·    otherwise, in subframe 1 ~ 7 of pSCell.

when the signal of pSCell leads than signal of PCell.

· UE should not expected to tune its receiver and will not transmit date on subframe 1 ~ 7 of pSCell generally.

· If the lead time of pSCell plus timing advance of pSCell transmission are large than 1ms, then UE cann’t transmit date on subframe 2 ~ 8 of pSCell.

Option 3: Specified generally, i.e. for unsynchronized DC, UE should not expected to tune its receiver and will not transmit data on subframe 0 ~ 7 of pSCell.

	Ericsson
	Proposal-1: Common measurement gap should be designed for synchronized mode of dual connectivity. 

Proposal-2: Common measurement gap should be designed for unsynchronized mode of dual connectivity, similar to synchronized dual connectivity.

Proposal-3: When MGL is configured at the MCG, then MGL will be 6ms in both MCG and SCG with an additional UL scheduling constraints on a 7th subframe in SCG. 

Proposal-4: Depending on whether MCG is relatively earlier or later compared to SCG respectively, the 7th subframe in SCG will be either earlier or later subframe with respect to the 6ms MGL window, respectively.

	NTT DOCOMO, INC.
	Observation 1: Existing measurement GAP configurations can be reused in both synchronized and unsynchronized DC

Proposal 1: GAP configured UE configures 7ms MGL for SCG when received subframe boundary timing difference between PCell and PSCell at the UE is more than 33 us.

	Intel Corporation
	Proposal 4: For SCG: the measurement gap length (MGL) can be extended to [6+1]ms.


Previous agreements in RAN4 #72 meeting: R4-145379

· Measurement Gap for synchronized DC 

· Existing measurement Gap configuration can be reused, i.e. common measurement gap and 6 ms MGL on both MCG and SCG      

· Measurement Gap for unsynchronized DC

· For MCG: To reuse the legacy Measurement GAP configuration.

· For SCG: Measurement gap length on SCG is [7]ms. Time from starting tuning to end of retuning is up to 6ms for measurement gap, which is aligned between MCG and SCG

Open issue:
· GAP for unsynchronised DC
· Option1: 
· For SCG: Measurement gap length on SCG is 7ms.
· Option2:
· For SCG: Measurement gap length on SCG is 6ms with an additional UL scheduling constraints on a 7th subframe in SCG. (Depending on whether MCG is relatively earlier or later compared to SCG respectively, the 7th subframe in SCG will be either earlier or later subframe with respect to the 6ms MGL window, respectively.)
· UE behaviour after MGP
Synchronized case:
· Option1: 
· The legacy UE behaviour after gap can be reused.
Unsynchronized case:
· Option1: 
· The legacy UE behaviour after gap can be reused.
· Option2:
· For SCG: an additional UL scheduling constraints on a 7th subframe in SCG (Depending on whether MCG is relatively earlier or later compared to SCG respectively, the 7th subframe in SCG will be either earlier or later subframe with respect to the 6ms MGL window, respectively).
· Option3: 
· UE will not transmit data and is not expected to tune its receiver on subframes of pSCell overlapped with measurement gap
· Option4: 
· UE should not expected to tune its receiver and will not transmit data on subframe 0 ~ 7 of pSCell.
· Option5:

· For the uplink subframe occurring immediately after the measurement gap, the FDD UE shall not transmit any data in PCell, and it is up to UE to transmit in pSCell.
Agreements:
· GAP for unsynchronised DC
· The GAP length is the time from starting tuning to end of retuning, which is up to 6 subframe for MCG and SCG. The total interruption time on SCG is [7] subframes.
· Figures on definition of MGL will be helpful.
· UE behaviour after MGP
· Behaviour shall be defined for MCG and SCG
6 Interruption requirement in DC
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.13.3.4
	R4-146020
	Discussion
	Further analysis on interruption in dual connectivity
	Huawei, HiSilicon

	7.13.3
	R4-145670
	Discussion
	Measurement Gap and interruption requirements in unsynchronized operation for Dual Connectivity
	ZTE

	7.13.3
	R4-145967
	Approval
	Interruption requirements for Dual Connectivity
	NTT DOCOMO, INC.

	7.13.3.1
	R4-146358
	Approval
	Interruptions in unsynchronized dual connectivity
	Ericsson

	7.13.3.1
	R4-146454
	Discussion
	Discussion paper on interrupts in dual connectivity
	Nokia Corporation, Nokia Networks

	7.13.3
	R4-146531
	Discussion
	Interruption requirements in Dual connectivity
	Intel Corporation

	7.13.3.4
	R4-146021
	CR
	Introducing interruption requirement for dual connectivity into TS36.133
	Huawei, HiSilicon


Proposals from companies:
	Companies
	Proposals

	Huawei, HiSilicon
	Proposal1: In unsynchronised DC scenario, the interruption on PCell shall be up to 2ms when PSCell is configured and activation.

Proposal 2: When MCG is in non-DRX and SCG is in DRX state, the interruptions on PCell due to transitions between active and non-active during PSCell DRX is up to1ms for synchronized case and up to 2ms for unsynchronized case.

Proposal 3: When MCG is in DRX and SCG is in Non-DRX, the interruptions on PSCell due to transitions between active and non-active during PCell DRX is up to1ms for synchronized case and up to 2ms for unsynchronized case.

Proposal 4: Interruptions due to the transitions between active and non-active during DRX when one of the serving cells is in non-DRX and another cell is in DRX are allowed with up to 0.5% probability of missed ACK/NACK when the configured DRX cycle is 640 ms or longer. 

Proposal 5: The interruption for both MCG and SCG are in DRX state could be not considered.

Proposal 6: The interruption during transitions between DRX and non-DRX is up to1ms for synchronized case and up to 2ms for unsynchronized case.

	ZTE
	In case of subframe level unsynchronised operation, the interruption of all active carriers when a PSCell is configured, activated, deactivated or released is 2ms for inter-band dual connectivity

	NTT DOCOMO, INC.
	Proposal 1: In case of unsynchronized DC, the PCell interruption due to PSCell configuration/activation is allowed up to 2ms.

Observation 1: Small values, such as smaller than 100ms, can be used as DRX cycle.

Observation 2: If interruption always occurs in the case where DRX cycle is short, interruption due to DRX operation must have significant impact on performance degradation.

Proposal 2: It is better to analyze the impact of interruption due to DRX operation considering the trade-off between performance degradation and battery consuming.

Proposal 3: New section in TS 36.133 is made in order to introduce requirements for interruption in Dual Connectivity.

	Ericsson
	Proposal: In case of unsynchronized operation, the interruption has to be increased by 1ms, i.e. 6 and 2ms for intra-band and inter-band deployment, respectively.

	Nokia Corporation, Nokia Networks
	Observation 1: Similar interrupts on PCell and PSCell due to SCell operations may happen in DC similarly as in CA.

Observation 2: Transceiver activation and deactivation in DC will differ from the common receiver activity known for activated SCells in CA due to CG DRX.
Proposal 1: Use CA requirements for SCell addition/release for inter-band as baseline for DC PSCell configuration and deconfiguration requirements.

Proposal 2: RAN4 interrupt discussion in Dual Connectivity need to cover interrupts caused by transceiver state changes due to DRX.

Observation 3: Early analysis of interrupt scenarios for DC in RAN4 would help RAN4 to develop requirements in an early phase such that proper solutions can be identified.

	Intel Corporation
	Observation 1:  In DRX, it can be assumed that the timing information of both MCG cells and SCG cells are known to UE even in case of asynchronous DC. UE can start its transceiver state switching for SCG DRX mode with alignment to the subframe boundary of MCG. Therefore the interruption due to UE transceiver state change in SCG cell can be limited to 1 subframe. 

Proposal 1: In both unsynchronized and synchronized DC scenarios, the interruption requirement on PSCell interruption can reuse these of inter-band CA [3] which is 1 ms.


Previous agreements in RAN4 #72 meeting: R4-145378

· In case of subframe level synchronized operation, the interruption from Pscell configuration/activation is 1ms.

· Interruption from Pscell in DRX case is FFS
Open issue:

· Interruption requirement in DC

· For PScell configuration/activation in unsynchronized case
· Option1(Qualcomm): 2ms

· Option 2(HW): [2]ms

· Option2(ALU, Intel):1ms

· For DRX case:
· When MCG is in non-DRX and SCG is in DRX state, the interruptions on PCell due to transitions between active and non-active during PSCell DRX is up to1(?)ms for synchronized case and up to 2(?)ms for unsynchronized case.

· When MCG is in DRX and SCG is in Non-DRX, the interruptions on PSCell due to transitions between active and non-active during PCell DRX is up to1(?)ms for synchronized case and up to 2(?)ms for unsynchronized case.

· Interruptions due to the transitions between active and non-active during DRX when one of the serving cells is in non-DRX and another cell is in DRX are allowed with up to 0.5% (?)probability of missed ACK/NACK when the configured DRX cycle is 640 ms(?) or longer. 

· The interruption for both MCG and SCG are in DRX state could be not considered.

· The interruption during transitions between DRX and non-DRX is up to1ms(?) for synchronized case and up to 2ms(?) for unsynchronized case.
Agreements:

· For unsynchronized case

· FFS
· For DRX case:

· TBD
7 DRX measurement for DC

Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.13.3.5
	R4-145644
	Approval
	Measurement requirements when DRX is used for DC
	CATT

	7.13.3.5
	R4-145968
	Approval
	Measurement requirements for multiple DRX configured UE
	NTT DOCOMO, INC.

	7.13.3.4
	R4-146022
	Discussion
	Discussion on measurement in DRX cases for dual connectivity
	Huawei, HiSilcon

	7.13.3.1
	R4-146215
	Discussion
	Measurement requirements with DRX in dual connectivity
	Ericsson

	7.13.3.1
	R4-146448
	Discussion
	PSCell measurement requirements in Dual Connectivity
	Nokia Corporation, Nokia Networks

	7.13.3
	R4-146532
	Discussion
	Further discussion on RRM measurement for DC
	Intel Corporation

	7.13.3.4
	R4-146023
	CR
	Clarification of the DRX measurement requirement in TS36.133 for dual connectivity
	Huawei, HiSilicon

	7.13.3.4
	R4-146032
	CR
	Introduction of DRX state definition for DC
	Huawei, HiSilicon


Proposals from companies:
	Companies
	Proposals

	CATT
	Proposal: For Rel-12, the DRX configured by pSCell is applied only for RLM on pSCell, intra frequency measurement and UE Rx-Tx Time Difference Measurements on carrier of pSCell. Other measurements follow DRX configured by PCell.

	NTT DOCOMO, INC.
	Proposal 1: Mobility performance degradation due to DC configuration should be avoided.

Proposal 2: For intra frequency measurement, measurement requirements of frequency on PCell and that on PSCell should be based on MCG’s DRX state/cycle and SCG’s DRX state/cycle, respectively.

Proposal 3: For inter frequency/RAT measurement, DRX based measurement should be applied in case where both MCG and SCG are DRX state.

View 1: If Non-DRX based measurement has significant impact on battery consumption, we need to consider the trade-off between measurement delay and battery consuming in case 4.

Proposal 4: shorter DRX cycle between MCG and SCG should be applied.

	Huawei, HiSilicon
	Proposal 1: Intra-frequency measurement requirements of PCC shall be based on DRX state and DRX cycle in PCell.

Intra-frequency measurement requirements of SCC shall be based on DRX state and DRX cycle in PSCell.

Proposal 2: Inter-frequency measurement requirements in DC should be based on MCG DRX state and DRX cycle.

	Ericsson
	Observation 1 : DRX cycle parameters are configured appropriately by eNB, considering data throughput and also needed UE intrafrequency, interfrequency and interRAT measurement performance.

Proposal 1: Measurement objects are configured on a per-measurement object basis to be measured according to either MCG or SCG DRX cycle minimum requirements

Proposal 2 : Existing DRX requirements in 36.133 section 8 are applicable, taking into account whether the measurement object has been configured to be measured with MCG DRX cycle or SCG DRX cycle

Proposal 3 : If DRX is not in use on the MCG, non DRX requirements are applicable for measurement objects associated with the MCG DRX, otherwise DRX requirements associated with the MCG DRX cycle are applicable. If DRX is not in use on the SCG, non DRX requirements are applicable for measurement objects associated with the SCG DRX otherwise DRX requirements associated with the SCG DRX cycle are applicable.

	Nokia Corporation, Nokia Networks
	Observation 1: Based on Table 1, considering all the scenarios, the best option from mobility robustness point of view is ‘Shortest DRX’.
Observation 2: Based on Table 1, from power saving opportunities point of view, ‘Longest DRX’ is good. 
Observation 3: Applying ‘Shortest DRX’ for measurement requirements in MCG, combined with own DRX for SCG provides a good balance between mobility robustness and UE power consumption.
Proposal 1: As baseline RAN4 could re-use existing PCell and activated SCell RRM measurement requirements as baseline for a configured PSCell.

Proposal 2: RAN4 should discuss whether to capture the PSCell requirements in new section.

Proposal 3: RAN4 should consider also applying ‘Shortest DRX’ for measurement requirements in MCG, combined with own DRX for SCG when evaluating DC DRX.

	Intel Corporation
	Observation 1:  Generally Option 1 needs additional RAN2 signaling support and will increase RAN2 work loading. As it is clearly stated that solution without signaling impact is preferable by RAN2 [1], Option 1 can be excluded for further investigation in RAN4 as well.
Observation 2: The power consumption difference between option 2 and 3 is limited.
Observation 3: In comparison Option 3, Option 2 can gain better measurement delay performance since the shorter measurement period used.
Observation 4:  MCG cells typically require higher measurement delay requirements than SCG cells.
Proposal 1: For the measurements on the intra-frequencies the measurement requirements when DRX used in TS36.133 [2] can be based on the DRX cycle of the serving cells (either MCG PCell or SCG PSCell).

Proposal 2: For the measurements on the inter-frequencies the measurement requirements when DRX used in TS36.133 [2] can be based on the DRX cycle of MCG no matter what that of SCG is.

Proposal 3: In Rel12 DC scenario will be focus on inter-band deployment and only 1 CC per CG is considered.

Proposal 4: For SCG: the measurement gap length (MGL) can be extended to [6+1]ms.


Open issue:

· Intra-freq DRX requirement for DC
· Option1: PCell follow MCG DRX state and cycle, PScell follow SCG DRX state and cycle
· Option2: ‘Shortest DRX’ for measurement requirements in MCG, combined with own DRX for SCG
· Inter-freq DRX requirement for DC
· Option1: follow MCG DRX state and cycle

· Option2: follow shorter DRX cycle between MCG and SCG; if one of CGs is in non-DRX, follow non-DRX state

· Option3: Measurement objects are configured on a per-measurement object basis to be measured according to either MCG or SCG DRX cycle minimum requirements. If measurement objects associated with the MCG DRX, follow MCG DRX state and cycle. If measurement objects associated with the SCG DRX, follow SCG DRX state and cycle.
Agreements:
· FFS
8 CGI reading for DC

Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.13.3.4
	R4-146362
	Discussion
	Impact on Dual Connectivity by Measurements in Autonomous Gaps
	Ericsson


Proposals from companies:
	Companies
	Proposals

	Ericsson
	Proposal 1: In unsynchronized Dual Connectivity the UE shall be able to transmit at least 60ACK/NACKs per carrier in one of the cell groups, and at least 49 ACK/NACKs per carrier in the other cell group in E-UTRA FDD, provided that it is continuously scheduled during the CGI acquisition.


Open issue:

· ACK/NACK transmission number during CGI reading for unsynchronized DC

· Option 1: at least 60ACK/NACKs per carrier in one of the cell groups, and at least 49 ACK/NACKs per carrier in the other cell group in E-UTRA FDD
Agreements:

· TBD

9 Cell phase synchronization accuracy for DC
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.13.3
	R4-145905
	Approval
	Further consideration on Cell phase synchronization accuracy for Dual connectivity
	NTT DOCOMO, INC.

	7.13.3.1
	R4-146121
	Discussion
	Discussion on cell phase synchronisation accuracy for Dual Connectivity
	Nokia Networks, Nokia Corporation

	7.13.3.1
	R4-146359
	Approval
	Specification of synchronization accuracy in dual connectivity
	Ericsson

	7.13.3
	R4-145906
	CR
	CR for TS36.133 on Cell phase accuracy for Dual Connectivity
	NTT DOCOMO, INC.


Proposals from companies:
	Companies
	Proposals

	NTT DOCOMO, INC.
	Observation: Even if distance between transmission antennas at each cell is typically short, i.e., less than 9 km (which corresponds to 30 us in the light speed), relative propagation delay difference of 30 us would be marginal.

Proposal: The following cell phase synchronization accuracy requirement shall be defined for synchronized scenario.

For synchronized scenario on dual connectivity serving one UE, with or without MIMO or TX diversity, cell phase synchronization accuracy shall not exceed 3us.

	Nokia Networks, Nokia Corporation
	Observation 1: Two different opinions in RAN4 result from possibility of different deployment scenarios of Dual Connectivity. 

Observation 2: RAN4 has to conclude which opinion is more appropriate before final decision on new requirement is taken.

Observation 3: As a compromise solution it can be considered to capture in the Technical Report an  information that when particular deployment is expected to utilize up to 30us for propagation time difference, cell phase synchronisation accuracy shall not be worse than 3us.

	Ericsson
	Obsevration-1: The received time difference at the UE from the MeNB and the SeNB is within the allowed limit.
Observation-2: For synchronized operation, the applicability of the requirement should not be network-wide; instead it should be only between two involved nodes and should only be defined as a condition for the UE to meet dual connectivity requirements, i.e. MeNB and SeNB
Proposal: Specify the cell phase synchronization accuracy in 36.101 as described in Section 4.


Open issue:

· Which TS/TR shall capture this requirement?
· Option 1: defined in TS36.133

· Option 2: defined in TS36.101 
· Option 3: defined in Technical Report
· cell phase synchronisation accuracy requirement for DC
· Option 1: For synchronized scenario on dual connectivity serving one UE, with or without MIMO or TX diversity, cell phase synchronization accuracy shall not exceed 3us
· Option 2: 33usec timing difference between two CCs is applied in inter-band DC case when operated in synchronized mode
Agreements:

10 Reply LS 

Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.13.3.5
	R4-145645
	LS
	Response LS on measurement for dual connectivity
	CATT

	7.13.3.1
	R4-146031
	LS
	Reply LS on the RRM measurement for DC
	Huawei, HiSilicon

	7.13.3
	R4-145969
	LS
	Reply LS on RRM measurement for DC
	NTT DOCOMO, INC.


Agreements:

11 Impact summary for RRM

Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.13.3.1
	R4-145964
	Discussion
	RRM remaining issues for Dual Connectivity
	NTT DOCOMO, INC.

	7.13.3.1
	R4-146028
	Approval
	Way Forward on RRM impacts of dual connectivity
	Huawei, HiSilicon


RRM related Scenario

Proposals from companies:

	Companies
	Proposals

	NTT DOCOMO, INC.
	Observation 1: RRM remaining issues are summarized in Sec 2.1.

Observation 2: Necessity of unsynchronized operation specific requirements is listed in table 1.


Open issue:

Agreements:







