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1 Received timing difference for dual connectivity
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.15
	R4-143498
	Approval
	Maximal UE received timing difference for Dual Connectivity
	NSN, Nokia Corporation

	7.15
	R4-143658
	Approval
	Discussions on maximum allowed receive timing difference at the UE for dual connectivity
	Ericsson

	7.15.3
	R4-142787
	Discussion
	UE maximum received timing difference for Dual Connectivity
	Alcatel-Lucent

	7.15.3
	R4-142885
	Discussion
	Maximum received timing difference for synchronized Dual Connectivity
	NTT DOCOMO, INC.

	7.15.3
	R4-143029
	Discussion
	Discussion on maximum received timing difference for dual connectivity
	Intel Corporation

	7.15.3
	R4-143155
	Discussion
	Further discussion on requirements of synchronization accuracy between MeNB and SeNB
	Huawei, HiSilicon

	7.15.3
	R4-143417
	Discussion
	Discussion on maximum received timing difference of dual connectivity
	CMCC

	7.15.3
	R4-143727
	Discussion
	 Discussion on maximum received timing difference of dual connectivity
	CMCC

	7.15.3
	R4-143665
	Discussion
	Discussion on RRM aspects for DuCo
	Broadcom Corporation

	7.15
	R4-143500
	Discussion
	[Draft]Reply LS on maximum received timing difference for UE supporting Dual Connectivity
	NSN, Nokia Corporation

	7.15
	R4-143663
	LS out
	Reply LS on Synchronization aspects for dual connectivity
	Ericsson

	7.15.3
	R4-142788
	LS out
	Reply LS on the potential requirements of synchronization accuracy between MeNB and SeNB
	Alcatel-Lucent

	7.15.3
	R4-142890
	LS out
	Draft reply LS on synchronization accuracy between MeNB and SeNB for Dual Connectivity
	NTT DOCOMO, INC.

	7.15.3
	R4-143158
	LS out
	Draft LS on requirements of synchronization accuracy between MeNB and SeNB
	Huawei, HiSilicon


Previous agreements: R4-142528
· Agreement in RAN4 #70bis 

· Received timing difference for DC is derived from the followings

· (A) Relative propagation delay difference between MeNB and SeNB　 

· (B) Tx timing difference between antenna connector between MeNB and SeNB 

· Candidate of maximum Received timing difference

· Option 1: Sum of (A) and (B), (A) is the same for CA -> 30 + (B) us

· Option 2: 30.26 us

· Other options are not excluded 

· In order to reach a consensus for the maximum received timing difference, companies are encouraged to analyze the positive and negative impact to UE and NW for comparing option 1, option2 and other possible options until RAN4 #71

· RAN4 will study the performance of synchronization between MeNB and SeNB to determine the maximum timing difference for dual connectivity.

Proposals from companies:

· Summary of proposals for Maximum Received timing difference for scenarios where UE can assume the maximum received timing difference from MeNB and SeNB is 30.26 + X micro sec
	Companies
	Proposals
	Reasons

	NSN
	34.3μs
	Time difference between inter-frequency cells belong to different TAG should be at least 1.3us and 3us time difference between eNBs should be considered on top of 1.3us.

	Ericsson
	33us for sync;
1ms for un-sync
	For sync case, the max receive timing difference should include both relative propagation time difference and transmit timing misalignment between MeNB and SeNB. (The requirement is applied for two involved nodes.)

	Alcatel-Lucent
	--
	Clarification of two working assumptions (assumption 1 would include assumption 2); if it is indeed necessary to determine the value of X from the synchronization between MeNB and SeNB, the value of X may be determined based on existing cell synchronization requirements for TDD system.

	NTT DoCoMo
	30.26+X should be 30+X, X is 3us (33us)
	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. The cable length and flexibility for deployment should be considered.

	Intel 
	33us
	It is reasonable the time alignment error between MeNB and SeNB can be larger than the TAE between PCell and SCell in CA. It is reasonable to assume a maximum timing offset of 3us between MeNB and SeNB.

	Huawei
	30.26us
	By adopting option2, it does not mean that limiting the 260ns timing alignment between MeNB and SeNB. Reusing the receiving timing window in CA, i.e., 30.26us, the UE implementation complexity could be reduced.

	CMCC
	30 + (B) us ->30+3us (33us)
	Consider 30us as max propagation delay difference and 3us as maximum time alignment error between MeNB and SeNB.

	Broadcom
	Propagation delay: 30us
Tx timing delay: <3us
	Observation 1: the relative propagation delay difference between MeNB and SeNB should be 30us.
Considering the non-collocated DuCo operation, the cell phase synchronization seems more suitable to be used for deriving the DuCo synchronization requirements. Currently, the cell phase synchronization is defined as less than 3us for the small cells.
Observation 2: Less than 3us can be considered as the maximum Tx timing difference between antenna connectors at MeNB and SeNB


Open issues:

· Maximum Received timing difference for scenarios where UE can assume the maximum received timing difference from MeNB and SeNB is 30.26 + X micro sec
· Option 1: The maximum received timing difference at UE side is up to 33μs

· The relative propagation delay difference between MeNB and SeNB is 30us;

· Transmit timing difference between MeNB and SeNB is 3us;

· Option 2: The maximum received timing difference at UE side is up to 30.26μs

· The propagation delay difference and transmitting timing difference between MeNB and SeNB are included;

· Transmit timing difference between MeNB and SeNB shall be less than 3μs;
· The timeline of CA UE can be reused to support dual connectivity.
· Maximum Received timing difference for scenarios where UE cannot assume any maximum timing difference from MeNB and SeNB
· Do we need to agree on some value for maximum received timing difference? (Why should we need such value? In the existing FDD network with even larger difference than 1ms, it seems that dual connectivity still could work)
· LS out:
Agreed way forward:
· Maximum Received timing difference for scenarios where UE can assume the maximum received timing difference from MeNB and SeNB is 30 + X micro sec
· The maximum received timing difference at UE side is up to 33μs, which is derived based on the following assumptions
· The maximum relative propagation delay difference between PCell and pSCell is 30us for non-collocated scenario;

· The maximum transmit timing difference between PCell and pSCell involved in dual connectivity for UE  is 3us;

· This is not a network wide synchronization assumption.

2 SFN handling: response to “LS on SFN handling in dual connectivity” (R2-141849)

Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.15.3
	R4-142726
	Discussion
	Acquisition of SeNB SFN in the dual connectivity
	Ericsson

	7.15.3
	R4-143028
	Discussion
	Discussion on SFN handling in the dual connectivity
	Intel Corporation

	7.15.3
	R4-143176
	Discussion
	Discussion on SFN timing difference in dual connectivity
	Huawei, HiSilicon

	7.15.3
	R4-143336
	Discussion
	RRM requirements for dual connectivity
	NTT DOCOMO

	7.15.3
	R4-143569
	Discussion
	Dual Connectivity and RRM requirements
	Nokia Corporation, NSN

	7.15.3
	R4-143665
	Discussion
	Discussion on RRM aspects for DuCo
	Broadcom Corporation

	7.15.3
	R4-143183
	LS out
	Draft LS on response SFN handling issue in dual connectivity
	Huawei, HiSilicon

	7.7.3
	R4-142727
	LS out
	LS on SFN handling in the dual connectivity
	Ericsson


Questions from RAN1 LS:
· Question 1: Is it feasible that the UE calculates the SFN timing difference (if any) between MCG and SCG based on the MIB of the special SCell of the SCG?
· Question 2: If feasible, is the solution where the SFN timing difference is provided to SeNB by UE reporting expected to be accurate enough for coordinating SFN between MeNB and SeNB (e.g. to align DRX and measurement gap occasions between MeNB and SeNB)?
· Question 3: If feasible, does RAN4 see any issues with the accuracy of the SFN timing difference reported by the UE being valid over a long period of time (e.g. due to change in UE receive timing caused by variations in propagation delay)?
· Question 4: For the network based mechanism, does RAN4 see any issues with the SFN timing difference accuracy being valid over a long period of time (due to e.g. time alignment or frequency error)?
Proposals and open issues:

· Summary of proposed responses to Question 1
	Companies
	Response to Question 1
	Majority view

	Ericsson (R4-142726)
	Yes, it is feasible that the UE reads MIB of the SeNB as part of the activation procedure and then calculates the time difference between MCG and SCG SFN, with slot granularity. The following shall be observed:
· The activation procedure will be extended by 50ms to allow the MIB (hence the SFN) to be captured.
· Measurement gaps in SCG will have to be longer than MCG to cater for subframe misalignment and independent time drift of MeNB and SeNB. It is suggested that the SCG measurement gaps are 8 subframes
	Yes, it is feasible.

	Intel (R4-143028)
	Observation 1:  It is feasible that UE can obtain accurate SFN timing difference in Dual connectivity by acquiring MIBs of PCell in MCG and pSCell in SCG.
Proposal 1: The network should be able to obtain the SFN timing difference to the MCG for the UE either based on a network based mechanism (including X2 procedure or OAM).
	

	Huawei, HiSilicon (R4-143176, R4-143183)
	It is feasible that UE could derive the SFN frame time difference by demodulation the MIB of PCell in MCG and PsCell in SCG from the demodulation point of view.
	

	NTT DoCoMo (R4-143336)
	It is feasible to calculate the SFN timing difference between MCG and SCG based on MIB of the special SCell in the SCG. However, it should also be noted that subframe timing itself is not totally aligned between PCG and SCG when the scenario is totally unsynchronized as illustrated in Figure 1
	

	NSN (R4-143569)
	Observation 2: UE observation for SFN timing offset from MeNB and SeNB MIB is feasible, but in addition to SFN offset also subframe offset is needed e.g. to potentially align DRX and measurement gaps.
	


· Summary of proposed responses to Question 2
	Companies
	Response to Question 2
	Majority view

	Ericsson (R4-142726)
	Yes, the reported accuracy is expected to be good enough to use for alignment of DRX cycles and measurement gaps. Slot granularity in the reporting is assumed.
	Yes, it is accurate enough to coordinating SFN between MeNB and SeNB

	Intel (R4-143028)
	Observation 4: Both network based mechanism and UE report mechanism to align DRX and measurement gap occasion between MeNB and SeNB are feasible. However, as the network mechanism requires less system signaling, it is more efficient and accurate than UE report mechanism.
	

	Huawei, HiSilicon (R4-143176, R4-143183)
	SFN timing difference = SFN difference between MeNB and SeNB + propagation delay difference+ UE frame boundary estimation error
· SFN timing difference between MeNB and SeNB is the inherent SFN timing difference from eNB side.

· Propagation delay difference:  the propagation delay difference is up to 30us considering that the distance between MeNB and SeNB is near to 10km and UE is close to MeNB or SeNB.
· UE Frame boundary estimation error: The timing tracking error is  [ 16Ts,  32Ts] . Considering UE shall estimate the SFN timing difference between MCG and SCG based on the MIB of the special SCell of the SCG, the UE frame boundary estimation error equals 2* timing tracking error, i.e.,  [ 32Ts,  64Ts]=[1.04us, 2.08us]

Consequently, the accuracy of SFN timing difference is microsecond level. It is accurate enough to coordinating SFN between MeNB and SeNB (e.g. to align DRX and measurement gap occasions between MeNB and SeNB)
	

	NTT DoCoMo (R4-143336)
	The reporting from UE should be accurate enough, since it is just a calculation of integer if the demodulation performance of MIB is good enough. It should also be noted that DRX and measurement gap occasion would not be totally synchronized due to unsynchronized subframe timing even the SFN offset is correctly managed. So that it is necessary in RAN4 to clarify how to handle GAP for dual connectivity.
	


· Summary of proposed responses to Question 3
	Companies
	Response to Question 3
	Majority view

	Ericsson (R4-142726)
	The use case is that the SeNB is a Local Area BS, hence the cell radius is limited to about 200m. Difference in propagation time due to moving around within the SeNB coverage is in the order of 1/100th OFDM symbol (20Ts). Even in Medium Range cell with cell radius limited to about 500 m, the difference in propagation delay over 500 m is about 50 Ts. Hence RAN4 does not foresee any issue with the accuracy of the reported SFN time difference.
	No, RAN4 does not see any issue with the accuracy of the reported SFN time difference.

	Intel (R4-143028)
	Observation 5: UE receive timing difference between MeNB and SeNB caused by propagation delay will impact little on SFN timing difference between MeNB and SeNB in DC.
	

	Huawei, HiSilicon (R4-143176, R4-143183)
	As we know the propagation delay doesn’t exceed 30us in dual connectivity scenarios. The frame boundary estimation error is in microsecond level, thus it has negligible impact on the SFN timing difference. When UE move, the SFN timing difference changes caused by variations in propagation delay shall be within 30us even over a long period of time measurements. Thus the SFN timing difference validity is not a big issue.
	

	NTT DoCoMo (R4-143336)
	We believe there is no issue caused by propagation delay difference, since propagation delay(≒30us) itself would be very limited compared to the timing difference of totally unsynchronized CGs(≒500us in maximum)
	


· Summary of proposed responses to Question 4
	Companies
	Response to Question 4
	Majority view

	Ericsson (R4-142726)
	Assuming that MeNB and SeNB both have to fulfil ±0.1ppm frequency accuracy tolerance, the worst case drift will result in about 1/100th of an OFDM symbol per hour (22Ts/hour). It will take 694 hours to drift one slot. Since it is likely that the UE will have left RRC Connected at least occasionally during that time frame, it is enough to establish SFN timing difference as part of the SeNB activation procedure.
	No, RAN4 does not see any issue with the SFN timing difference accuracy being valid over a long period of time.

	Intel (R4-143028)
	Observation 6: The SFN difference accuracy can be valid over every long period, e.g. 1024 frames.
	

	Huawei, HiSilicon (R4-143176, R4-143183)
	The disadvantage of network based mechanism is that network can not know the accurate timing difference from UE receiving side.
	

	NTT DoCoMo (R4-143336)
	Based on proposal 3/4, NW based scheme is not able to provide information of the CG which has earliest allocation among the same SFN. So that it is not a preferable solution to make GAP without big difference from Rel-10/11 gap configurations. However, NW signalling would be less if we adopt NW based solution, so that NW based one could also be the candidate of the solution.
	


· Measurement gaps (Additional information)
· Intel (R4-143028)
· Observation 2:  The measurement gap can’t be aligned completely in case of unsynchronized network. The maximum timing difference after SFN and subframe alignment can be +/-0.5 subframe, which may lead about 1ms additional interruption time in the single chip RF-IC implementation. As a result, the gap length in current spec shall be extend from 6ms to [6+1]ms in DC.

· Proposal 2-1: Due to up to 0.5ms of the maximum subframe boundary timing difference in DC unsynchronized scenario, the measurement gap length shall be extended to [6+1]ms . 

· Alternatively, if the existing measurement gap configurations are preferred unchanged, it is proposed

· Proposal 2-2: In DC unsynchronized scenario, the subframe boundary should be aligned with up to 33us misalignment at UE.
· NTT DoCoMo (R4-143336)

· Proposal 3: GAP configuration in Rel-10/11 is re-used for dual connectivity with the condition of prohibition of UL/DL transmission in the subframe that is overlapping with measurement GAP on other CGs.

· Proposal 4: Adopted reporting scheme of CG which has earliest allocation among the same SFN, which should also be included in the reply LS to RAN2.
· Broadcom (R4-143665)

· Observation 3: In DuCo, the UE specific measurement gap (common for MCG and SCG) is not optimal.  

· Proposal 2: The independent measurement gap configurations for MCG and SCG should be supported.
Agreed way forward:
· Reply to RAN2 “LS on SFN handling in dual connectivity”:
· Question 1: Is it feasible that the UE calculates the SFN timing difference (if any) between MCG and SCG based on the MIB of the special SCell of the SCG?
· [RAN4 response]: Yes, it is feasible.
· Question 2: If feasible, is the solution where the SFN timing difference is provided to SeNB by UE reporting expected to be accurate enough for coordinating SFN between MeNB and SeNB (e.g. to align DRX and measurement gap occasions between MeNB and SeNB)?
· [RAN4 response]: Yes, if the required accuracy is a subframe level.
· Question 3: If feasible, does RAN4 see any issues with the accuracy of the SFN timing difference reported by the UE being valid over a long period of time (e.g. due to change in UE receive timing caused by variations in propagation delay)?
· [RAN4 response]: No, RAN4 does not see any issue with the accuracy of the reported SFN time difference.
· Question 4: For the network based mechanism, does RAN4 see any issues with the SFN timing difference accuracy being valid over a long period of time (due to e.g. time alignment or frequency error)?
· [RAN4 response]: No, RAN4 does not see any issue with the SFN timing difference accuracy being valid over a long period of time.
3 Analysis about the impact of dual connectivity on RRM requirements

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.15.3
	R4-143161
	Discussion
	RRM impact of dual connectivity features
	Huawei, HiSilicon

	7.15.3
	R4-143255
	Discussion
	Discussion on RRM requirements for Dual Connectivity
	CATT

	7.15.3
	R4-143336
	Discussion
	RRM requirements for dual connectivity
	NTT DOCOMO

	7.15.3
	R4-143569
	Discussion
	Dual Connectivity and RRM requirements
	Nokia Corporation, NSN

	7.15.3
	R4-143602
	Discussion
	Impact of Dual Connectivity on RRM Performance Requirements
	Alcatel-Lucent

	7.15.3
	R4-143665
	Discussion
	Discussion on RRM aspects for DuCo
	Broadcom Corporation


Summary of proposals from companies:
	Section 4: E-UTRAN RRC_IDLE state mobility

	CATT:
	The requirements for RRC_IDLE state mobility are specified in this section. It is not related with DC

	Section 5: EUTRA RRC_CONNECTED state mobility

	Huawei:
	The handover is based on MeNB, and no SeNB standalone handover procedure. DC operation has no impact on the E-UTRAN RRC_CONNECTED state mobility requirements

	CATT:
	The interruption time is not related to the procedure of exchange information and transit data between MeNB and SeNB. So the handover requirements in RAN4 specification are not related to dual connectivity

	Section 6.1: RRC Re-establishment

	Huawei:
	RRC connection Re-establishment procedure is not triggered in SCG, so DC operation has no impact on RRC re-establishment requirements

	CATT:
	The UE RRC re-establishment delay requirement of section 6.1 is only on PCell, is not related to SCell or pSCell. RRC Connection

	Section 6.2 Random access

	Huawei:
	Contention based random access procedures and non-contention based random access procedures can be carried out on PCell and pSCell. Whether contention based random access procedures can be carried out on activated SCell depends on further outcome of RAN2. Some clarification of random access is needed.

	CATT:
	Contention based random access procedures can only be carried out on PCell, while non-contention based random access procedures can be carried out on both PCell and an activated SCell. We think the contention based random access procedures may also be carried out on pSCell due to “network points (Master and Secondary eNBs) connected with non-ideal backhaul”.

	Nokia, NSN:
	RA procedure and related requirements in PSCell can be same as for PCell. Both contention based and non-contention based RA procedures will be supported. This means that the PSCell will support same random access procedures as the PCell and we expect that the same procedures and also the existing RA requirements from 36.133 can be re-used. The relevant sections in 36.133 might need some updates.

	Section 6.3 RRC Connection Release with Redirection

	CATT:
	Not related to the DC

	Section 6.4 CSG Proximity Indication for E-UTRAN and UTRAN

	CATT:
	Not related to the DC

	Section 7.1: UE transmit timing;

	Huawei:
	At least one cell in SCG has a configured UL and one of them is configured with PUCCH. The existing requirements of the transmit timing defined for PCell and active SCell in CA could be re-used in pSCell.

	CATT:
	The existing requirements may be applied for DC.

	Nokia, NSN:
	Same pTAG and sTAG requirements as defined for MCG applies also for SCG

	Section 7.2 UE timer accuracy

	Huawei:
	The existing requirements of the transmit timing defined for PCell and active SCell in CA could be re-used in pSCell

	CATT:
	The existing requirements may be applied for DC.

	Section 7.3 Timing advance

	Huawei:
	The existing requirements of the transmit timing defined for PCell and active SCell in CA could be re-used in pSCell

	CATT:
	The existing requirements may be applied for DC.

	Section 7.4 Cell phase synchronization accuracy (TDD)

	Huawei:
	The existing requirements of the transmit timing defined for PCell and active SCell in CA could be re-used in pSCell

	CATT:
	The existing requirements may be applied for DC.

	Section 7.5 Synchronization requirements for E-UTRAN to 1xRTT

	Huawei:
	The existing requirements of the transmit timing defined for PCell and active SCell in CA could be re-used in pSCell

	CATT:
	The existing requirements may be applied for DC.

	Section 7.6 Radio link monitoring

	Huawei:
	The RLM requirements for PCell in CA could be applied in the pSCell in DC. In addition, it also needs some clarification to depict that RLM shall be performed in pSCell as well.

	CATT:
	It is also necessary to add Radio Link Monitoring for pSCell in section 7.6 because the UE uplink transmission may not be turn off on time when out of synchronised with pSCell due to non-ideal backhaul

	Alcatel-Lucent:
	RRM requirements for RLM need to be extended to pSCell with the consideration that it is only reported to the MeNB, but will not trigger the re-establishment procedure.

	Section 7.7 SCell activation and deactivation delay for E-UTRA carrier aggregation

	Huawei:
	The SCell activation delay requirement for deactivated SCell in CA could be re-used in DC for most parts. However some points still needs further consideration and depends on the outcome of RAN2(e.g., measCycleSCell configuration for MCG and SCG etc.)

	CATT:
	The existing requirements may be applied for DC.

	NTT DoCoMo:
	Clarify no cross-eNB activation/deactivation in section 7.7 36.133.
Clarify the specifications in section 7.7 36.133 are only applied for “SCell” not for “PSCell”

	Alcatel-Lucent:
	Since MCG and SCG can be configured to support CA, RAN4 needs to decide whether to extend to support of CA from single connectivity (SC) to DC in Rel-12 If CA is supported, RAN4 will need to extend to CA RRM requirements from SC to DC. For example, the impact of the addition/release/activation/deactivation of an SCell in the SCG on the SCells in the same or different group.

	Section 7.8 Interruption with carrier aggregation

	Huawei:
	In Rel-12, only inter-band CA scenario and MCG/SCG from different bands is considered for dual connectivity. The interruption requirements at SCell addition/release and activation/deactivation for inter-band CA could be re-used for DC scenario. The measurement gap alignment issue which is under discussion on RAN2 would affect the interruption requirement in DC. Thus the interruption requirements during measurements need the outcome of RAN2

	CATT:
	The requirements of interruptions with Carrier Aggregation in 7.8 need further study in dual connectivity scenarios.

	Nokia, NSN:
	RAN4 should study the implications of the possible asynchronous transceiver activity behaviour in DC may have on interrupts. And the assumption whether the cells of MCG and cells of SCG are supported in single-chipset or different chipsets should be decided.

	Alcatel-Lucent:
	Since MCG and SCG can be configured to support CA, RAN4 needs to decide whether to extend to support of CA from single connectivity (SC) to DC in Rel-12

	Section 8 UE Measurements Procedures in RRC_CONNECTED State

	Huawei:
	DRX and measurement alignment issue and common DRX definition in RAN2 would affect the measurement procedure in DC.

	CATT:
	The measurement requirements on SCell are specified in section 8.3. The measurement requirements for activated SCell is applied for always activated pSCell. No new measurement requirements for pSCell need to be added. The UE behaviours on SeNB cells during measurement gap may be need to be modified, i.e. the UE should be allowed not transmitting and receiving any data on the subframes on SeNB occurring immediately before and after measurement gap due to the SeNB may be a-synchronized with MeNB.

	Alcatel-Lucent:
	RRM requirements for DRX need to be extended to SCG for DC with the consideration that separate DRX configurations may be configured independently to MCG and SCG.

	Section 9 Measurement performance requirements for UE

	Huawei:
	The measurement accuracy would remain unchanged in DC. It needs add a new section ‘Dual Connectivity measurement accuracy’ in order to summarize the measurement accuracy in DC


 Open issues:

· For the dual connectivity, no new requirement needs to be introduced for the following sections:

· Section 4 E-UTRAN RRC_IDLE state mobility;

· Section 5 E-UTRA RRC_CONNECTED state mobility;

· Section 6.1 RRC Re-establishment;

· Section 6.3 RRC Connection Release with Redirection;

· Section 6.4 CSG Proximity Indication for E-UTRAN and UTRAN
· For the dual connectivity, the existing requirements for PCell can be reused for pSCell in dual connectivity, and the updates are needed for the following sections:

· Section 6.2 Random access: the existing requirements can be used, but some updates for pSCell are needed;

· Section 7.1 UE transmit timing: the existing requirements of the transmit timing defined for PCell and active SCell in CA could be re-used in pSCell;
· Section 7.2 UE timer accuracy: the existing requirements can be reused for DC;

· Section 7.3 Timing advance: the existing requirements can be reused for DC;

· Section 7.4 Cell phase synchronization accuracy (TDD): the existing requirements can be reused for DC;

· Section 7.5 Synchronization requirements for E-UTRAN to 1xRTT: the existing requirements can be reused for DC;

· Section 7.6 Radio Link monitoring: the existing requirements for PCell can be used for pSCell for DC

· Section 9 Measurement performance requirements for UE: requirements for accuracy will remain unchanged but the new section will be added.

· For the dual connectivity, the new requirements and more study would be needed for the following sections:

· Section 7.7 SCell activation and deactivation delay for E-UTRA carrier aggregation;

· Section 7.8 Interruption with carrier aggregation;

· Section 8 UE Measurement procedures in RRC_CONNECTED state
Agreed way forward:
· It is suggested that companies use the potential requirement list provided in the minutes as the starting point for the further study in the next meeting.
4 Activation and de-activation of SCell in dual connectivity: response to “LS on Activation/deactivation for Dual Connectivity” (R2-141851)
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.15.3
	R4-142724
	Discussion
	Activation and deacivation of SCells in dual connectivity
	Ericsson

	7.15.3
	R4-143161
	Discussion
	RRM impact of dual connectivity features
	Huawei, HiSilicon

	7.15.3
	R4-143569
	Discussion
	Dual Connectivity and RRM requirements
	Nokia Corporation, NSN

	7.15.3
	R4-143519
	CR
	CR on SCG Cell activation for introducing Dual Connectivity
	NSN, Nokia Corporation


Proposals from companies:
· Ericsson (R4-142724): 

· Proposal 1: We suggest that RAN4 asks RAN2 to confirm our understanding on that MeNB is configuring and releasing the Special SCell.
· Proposal 2: We propose that RAN4 aligns on the latency and interruption needed for configuration, activation, deactivation and release of SCells in dual connectivity. Further, once an agreement has been reached, RAN4 provides this information to RAN2 for consideration when defining procedures and behaviour associated with dual connectivity
· It shall be noted that activation times of Special SCell will be longer than current legacy CA activation time for SCell (Blind activation). 
· The interruption time of active carriers in MCG and SCG will be longer than the interruption times in legacy CA in case MeNB and SeNB are operating asynchronously with respect to frame timing alignment
· To summarize, we see the following tentative detection times in case MeNB and SeNB are operating asynchronously with respect to frame timing.
· Configuration and simultaneous activation of detected and reported Special SCell:
· RRC procedure delay: 15ms,
· Legacy CA activation time: 24ms,
· SFN acquisition: 50ms,
· thus in total about 89ms for the regular case.
· Configuration and blind activation of Special SCell:

· RRC procedure delay: 15ms,

· Reconfiguring RF, finding and setting initial gain: 10ms,

· Cell detection: 80ms,

· Fine-tuning of timing: 15ms,

· SFN acquisition: 50ms,

· CSI etc: 10ms,

· hence in total about 180 ms for the blind activation case.

· In case MeNB and SeNB are operating synchronously with respect to frame timing (but not necessarily with respect to SFN), we foresee the following activation times.

· Configuration and simultaneous activation of detected and reported Special SCell:

· RRC procedure delay: 15ms,

· Legacy CA activation time: 24ms,

· SFN acquisition: 50ms,

· thus in total about 89ms.

· Configuration and blind activation of Special SCell:

· RRC procedure delay: 15ms,

· Legacy CA blind activation time: 34ms,

· SFN acquisition: 50ms,

· Thus in total about 99ms.
· Huawei (R4-143161):

· Proposal5: the SCell activation delay requirement for deactivated SCell in CA could be re-used in DC for most parts. However some points still needs further consideration and depends on the outcome of RAN2(e.g., measCycleSCell configuration for MCG and SCG etc.)
· NSN (R4-143519, R4-143569 ):

· Provide the CR to capture the agreement of non cross-eNB activation/deactivation and PSCell
· Proposal 3: Send LS to RAN2 clarifying the processing delay requirements for RRC PSCell configuration (addition/activation and release/deactivation)
· As a first step it would seem most beneficial to start the discussion for the delay requirements from non-blind scenario.
· NTT DoCoMo (R4-143336):

· Based on the third bullet, SCells other than PSCell has the same behaviour as Rel-10/11 SCells. So that there is no need to specifically address this RAN2 agreement in RAN4.
Open issues:

· Discuss whether activation times of Special SCell will be longer than current legacy CA activation time for SCell (Blind activation);
· Discuss whether the interruption time of active carriers in MCG and SCG will be longer than the interruption times in legacy CA in case MeNB and SeNB are operating asynchronously with respect to frame timing alignment
· Is response LS to RAN2 needed?

No discussion due to lack of time.
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Proposals from companies:

· Huawei (R4-143180):

· Proposal 1: Current agreed CA UE RF reference architecture shall also be reused for dual connectivity in Rel-12 time frame. (Reason: DC needs supporting multiple CCs which is the same as CA)

· Proposal 2: In REL-12, only inter-band dual connectivity scenario and MCG/SCG from different bands is considered for dual connectivity. (Reason: Due to limit of PA, the intra-band uplink CA cannot be supported in Rel-12)

· Broadcom (R4-143483):

· Proposal: DuCo shall be specified only for use scenario where MCG and SCG CC’s are on different bands in Rel12. MCG or SCG may have more than 1CC in intra-band contiguous or non-contiguous configuration. (Reason: DC has similarities with CA. Intra-band contiguous CA is feasible only for collocated scenario. Intra-band non-contiguous CA is feasible for non-collocated scenario, but its 2UL CA will be specified only for collocated scenario.)

· NSN (R4-143490):

· Observation 1: Both co-located and non-collocated scenarios are possible to be supported by Dual Connectivity.
· Ericsson (R4-143669):

· Proposal-1: RAN4 should define the example band combinations for dual connectivity.

· Proposal-2: RAN4 should agree on B3+B7 and B3+B8 as example band combinations for dual connectivity work in Rel-12 timeframe.
Open issues:

· From RRM and demodulation point of views, can UE supporting dual connectivity follow the requirements of CA UE?

· Do we need to consider the example band combinations for the RRM and demodulation performance requirements for the UE supporting dual connectivity?

No discussion due to lack of time






