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1 RRM related scenario and Definition of Unsynchronized DC
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.14.6
	R4-145264
	Discussion
	UE capability of synchronized and unsynchronized DC
	Intel Corporation

	7.14.6
	R4-144450
	Discussion
	Discussion on dual connectivity scenario
	CMCC

	7.14
	R4-145236
	Discussion
	Capabilities for Dual Connectivity
	Qualcomm Incorporated


(1) RRM related Scenario
Proposals from companies:

	Companies
	Proposals

	CMCC
	Limit to 1CC per CG in Rel-12.

	Qualcomm Incorporated
	Develop the specifications in a generic manner to allow more than one carrier per carrier group


Open issue:

· CC number per CG in Rel-12
· Option 1: Limit to 1CC per CG in Rel-12
· Option 2: More than 1CC per CG

· Skip this open issue since Wayforward R4-145333 will be discussed in RF session.

(2) Definition of Unsynchronized DC 
Previous agreements in RAN4 #71AH: R4-144406
· Definition
· Synchronized scenario means the case where the maximum received subframe boundary timing difference at the UE is up to 33us. 
· Unsynchronised scenario means the case where the maximum received subframe boundary timing difference at the UE is up to 500us.

· If the maximum received subframe boundary timing difference at the ue is less than 33us, it is FFS.
Proposals from companies:
	Companies
	Proposals

	Intel Corporation
	Unsynchronized DC can be defined as: 

-SFN of MeNB and SeNB is different 

-The maximum received subframe boundary timing difference is less than 500us.


Open issue:

· Definition of Unsynchronized DC
· Option1: the case where the maximum received subframe boundary timing difference at the UE is up to 500us regardless of SFN alignment
Ericsson support
· Option2: SFN of MeNB and SeNB is different and the maximum received subframe boundary timing difference is less than 500us
· Option 3: Synchronized DC is (SFN alignment + maximum received subframe boundary timing difference at the UE is up to 33us), otherwise unsynchronized case.

· Intel supportOption 4: Synchronized DC is the case where the maximum received subframe boundary timing difference at the UE smaller or equal to 33us, otherwise unsynchronized case.
Agreements:
· Focus on Subframe level sync/async

2 pScell configuration/activation time
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.14.3
	R4-144274
	Discussion
	Delay requirements for SCell configuration for Dual Connectivity
	CATT

	7.14.3
	R4-144404
	Approval
	PSCell activation requirements for Dual Connectivity
	NTT DOCOMO, INC.

	7.14.3
	R4-144493
	Discussion
	Further analysis on configuration/activation time for pScell
	Huawei,HiSilicon

	7.14.3
	R4-144679
	Discussion
	PSCell activation time
	Nokia Corporation, Nokia Networks

	7.14.3
	R4-144827
	Discussion
	pSCell activation and configuration in dual connectivity
	Ericsson

	7.14.6
	R4-145263
	Discussion
	PSCell activation requirements in Dual Connectivity
	Intel Corporation

	7.14.3
	R4-144496
	Approval
	Way Forward on dual connectivity
	Huawei,HiSilicon


Previous agreements in RAN4 #71AH: R4-144497
· When calculating the total activation time for pSCell configuration it is assumed that at least the following time should be included for synchronized case:

· RRC procedure delay: [15]ms
· Activation time: 
· [20]ms for time known pSCell 
· [30]ms for time unknown pSCell 
· If random access is used to verify pSCell configuration and activation time then SFN acquisition time shall be included in the requirement.
· SFN acquisition time = [50] ms

· Exact value of random access delay is FFS
Proposals from companies:
	Companies
	Proposals

	CATT
	Observation 1: For the case of UE need not performing the random access procedure, the pSCell configuration delay requirements can be specified as “RRC procedure delay” plus “Activation time”, i.e. [35]ms for known pSCell and [45]ms for unknown pSCell.

Observation 2: For the case of UE performing the random access procedure, 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 preparing for transmitting CQI reporting. The pSCell configuration delay requirements can be specified with reference to handover requirements as:

TpSCellConfiguration = 15 ms + Tsearch + TIU + 20ms

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 = 80 ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.

TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to 30 ms.

	NTT DOCOMO, INC.
	Proposal 1: it should be specified the delay requirement for the first random access procedure after PSCell activation procedure.

Proposal 2: Delay requirement proposed in Proposal 1 should be specified as the time between the timing of the PSCell activation completion and timing in which UE starts transmission of the random access preamble in PSCell.

Proposal 3: Up to 30 ms is feasible as the delay requirement proposed in Proposal 1.

Proposal 4: SFN acquisition delay should not be included in total activation delay time.

Proposal 5: SFN acquisition delay requirement itself should be specified separately from the total activation delay time requirement.
Proposal 6: the following delay requirements summarized in Table 1 and 2 should be specified.

Table 1: Total activation procedure.

Delay items

value

RRC procedure delay

15 ms

PSCell activation delay

20 ms for known PSCell, 

30 ms for unknown PSCell

RA procedure delay

Up to 30 ms, which depends upon the RA configuration used in PSCell

Total delay requirement for total activation procedure

Up to 65 ms for known PSCell, 

Up to 75 ms for unknown PSCell, 
Table 2: SFN acquisition procedure.
Delay items

value

SFN acquisition delay

50 ms



	Huawei,HiSilicon
	Table 1. Delay budget requirements for pSCell configuration 

Delay Items

Synchronous

Asynchronous

Known pSCell

Unknown pSCell

Known pSCell

Unknown pSCell

RRC Procedure

15ms

15ms

15ms

15ms

pSCell activation time 

20ms

30ms

20ms

30ms

SFN acquisition

50ms

50ms

50ms

50ms

RACH uncertainty

30ms

30ms

30ms

30ms

Total delay

115ms

125ms

115ms

125ms



	Nokia Corporation, Nokia Networks
	Proposal 1: Send LS to RAN2 clarifying the processing delay requirements for RRC PSCell configuration (addition/activation and release/deactivation).

Proposal 2: RAN4 should discuss and decide whether RACH procedure part of activation delay.

Proposal 3: MIB reading from configured PSCell is not part of the PSCell activation delay.

	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 100ms 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 [20]ms

The proposal takes into account that in case random access towards PCell is to be carried out during the ongoing PSCell activation, it may introduce an additional delay.

	Intel Corporation
	Proposal 1:  It is necessary to define new requirements on PSCell activation delay in which not only RF chain activation but also SeNB addition and configuration are included.

Proposal 2:  If there is a network signaling to indicate synchronized or un-synchronized status between MeNB and SeNB, for synchronized DC acquiring SFN in MIB of SCG during PSCell activation can be skipped absolutely. As a result from RAN4 RRM view the timing delay of PSCell activation can be reduced greatly.

Table 1.  Typical PSCell activation delay requirements (ms)
Sync DC with known PSCell activation

Sync DC with blind PSCell activation  

Un-sync DC with known PSCell activation  

Un-sync DC with blind PSCell activation  

RRCConnectionReconfiguration

15

15

15

15

SeNB reconfiguration complete

25

25

25

25

RF chain activation

20

20

20

20

PSS/SSS acquisition

-

10

-

10

MIB(SFN)

-

-

40

40

Random access

10

10

10

10

Total requirement

70

80

110

120




Open issue: components of pSCell configuration/activation time
· RRC procedure delay
· Option1: 15ms (CATT, DOCOMO, Huawei, Ericsson, Intel)

· Option2: To confirm with RAN2 (Nokia)

· SeNB reconfiguration complete
· Option1: Should not be included (CATT, DOCOMO, Huawei, Nokia, Ericsson)

· Option2: 25 ms (Intel)

· pSCell activation time
· Option1: 

	Delay Items
	Synchronous
	Asynchronous

	
	Known pSCell
	Unknown pSCell
	Known pSCell
	Unknown pSCell

	pSCell activation time 
	20ms
	30ms
	20ms
	30ms


· Option2: 

	Delay Items
	Synchronous
	Asynchronous

	
	Known pSCell
	Unknown pSCell
	Known pSCell
	Unknown pSCell

	pSCell activation time 
	20ms
	30ms
	20ms
	100ms


Qualcomm: collocated in CA but non-collocated in DC.

Huawei: side condition is good for PScell configuration

Intel: In CA, also have collocated case

Ericsson: ENB has the knowledge of RRH channel condition, which is different from DC.

· SFN acquisition
· Option1: 50ms (Huawei, Ericsson)
· Option2: 40ms (Intel)

· Option3: Should not be included (CATT, Nokia)
· Option4: Should not be included but be specified separately from the total activation delay time requirement (DOCOMO)

Intel: in some case we don’t need SFN acquisition, but in other case we need. Now we are defining for minimum requirement.
DoCoMo: if RACH config is ‘ANY’, we don’t need SFN acquisition, otherwise we need.
ALU: we support DoCoMo.

Intel: generic requirement is better.

Ericsson: support generic requirement. Can differentiate in test cases.

DoCoMo: OK with Ericsson proposal. In testing we will have two test cases: one for RACH config ‘ANY’, one for RACH config ‘EVEN’.

Ericsson: Max SFN acquisition time is 50ms.

· RACH uncertainty
· Option1: 30ms (CATT, DOCOMO, Huawei)

· Option2: 10ms (Intel)

· Option3: (20ms for pScell RACH) plus (20ms in case the PSCell activation is interrupted by a random access towards PCell, otherwise set to 0) (Ericsson)

ALU: don’t need PCell RACH uncertainty in Pscell configuration delay requirement.
DoCOMO: Agree with ALU. 

Qualcomm: when received config command, already synched to the network

Ericsson: multiple RACH is supported in RAN1

Agreements:
· RRC procedure delay

· Option1: 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.


3 Interruption requirement in DC
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.14.3
	R4-144498
	Discussion
	Analysis on synchronised and unsynchronised scenario in dual connectivity
	Huawei,HiSilicon

	7.14.3
	R4-144681
	Discussion
	Discussion on interrupts in Dual Connectivity
	Nokia Corporation, Nokia Networks

	7.14.3
	R4-145014
	Approval
	Measurement gap length and interruptions in Dual Connectivity
	Ericsson

	7.14.3
	R4-144496
	Approval
	Way Forward on dual connectivity
	Huawei,HiSilicon


Proposals from companies:
	Companies
	Proposals

	Huawei,HiSilicon
	Proposal3: In unsynchronised DC scenario, the interruption on PCell shall be up to 2ms when its SCell is added, released, activated or deactivated, measurements and PSCell is added, released and measurements.

Proposal6: In synchronised DC scenario, the interruption on PCell could remain 1ms.

	Nokia Corporation, Nokia Networks
	Question 1: Will there be cases where SCG operations causes MCG interrupts or can this be excluded?

Question 2: Will there be cases where MCG operations causes SCG interrupts or can this be excluded?

Proposal 1: RAN should decide answers for questions 1 and 2.

Proposal 2: Use CA interrupts requirements as baseline for developing potential requirements for DC interrupts.
Proposal 3: RAN4 should discuss and decide whether MCG or SCG DRX can cause interrupts on other CG or if this can be excluded.

	Ericsson
	Proposal-5: 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.


Open issue:

· Interruption requirement in DC

· Option1: In case of unsynchronized operation, the interruption has to be increased by 1ms compared with legacy CA requirement. In case of synchronized operation, the interruption can reuse legacy CA interruption requirement.(Huawei, Ericsson)
· Option2: In case of unsynchronized and synchronized operations, the interruption can reuse legacy CA interruption requirement. (Nokia)
Qualcomm: what does interruption mean in this session?
Nokia: need more discussion. Interruption from PScell configuration.
ALU: nothing to do with Asynch/Synch.

Intel: overlapped with two subframes. 
Nokia: what’s different from CA. Not clear.

Ericsson: 1ms for Synch, 2ms for Asynch

Agreements:

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

Huawei volunteers to draft a WF to capture the agreements in this DC Adhoc.
4 DRX measurement for DC

Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.14.3
	R4-144407
	Discussion
	Measurement requirements with multiple DRX configurations for Dual Connectivity
	NTT DOCOMO, INC.

	7.14.3
	R4-144494
	Approval
	Further analysis on RRM impacts from dual connectivity
	Huawei,HiSilicon

	7.14.3
	R4-144499
	CR
	Introduction of RLM  requirements for DC
	Huawei,HiSilicon

	7.14.3
	R4-144680
	Discussion
	PSCell measurement requirements
	Nokia Corporation, Nokia Networks


Proposals from companies:
	Companies
	Proposals

	NTT DOCOMO, INC.
	Observation 1: UE may have multiple DRX states simultaneously in Dual Connectivity.

Observation 2: UE may have multiple DRX cycles simultaneously in Dual Connectivity.

Observation 3: Current measurement requirements assume the single DRX state/configuration per UE.

Views 1: It would need to clarify the measurement requirements based on multiple DRX cycle configuration and multiple DRX states.

	Huawei,HiSilicon
	· For intra-frequency measurements

From power saving point of view, independent DRX configuration per CG (Cell Group) could be used. In other words, for the measurements on the intra-frequencies in MCG serving cells, the MCG’s DRX cycle could be used. For the measurements on the intra-frequencies in SCG serving cells, the SCG’s DRX cycle could be used.

· For inter-frequency measurements

In our understanding, inter-frequency measurements is not urgent, so from power saving point of view, we suggest that max{ MCG’s DRX cycle, SCG’s DRX cycle } could be used for inter-frequency measurements.

· For RLM
In RLM requirements (for example Qout and Qin Evaluation Period in DRX )

- MCG’s DRX configuration is applied for PCell and SCG’s DRX configuration is applied for PSCell

	Nokia Corporation, Nokia Networks
	Proposal 1: Re-use existing PCell and activated SCell measurement for configured PSCell.

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


Open issue:

· DRX requirement for DC
· Option1: For the measurements on the intra-frequencies in MCG serving cells, the MCG’s DRX cycle could be used. For the measurements on the intra-frequencies in SCG serving cells, the SCG’s DRX cycle could be used. Max{ MCG’s DRX cycle, SCG’s DRX cycle } could be used for inter-frequency measurements defining. For RLM requirements, MCG’s DRX configuration is applied for PCell and SCG’s DRX configuration is applied for PSCell. (Huawei)

ALU: min(MCG DRX, SCG DRX) for inter-freq measurement is more reasonable.

Ericsson: Need more discussion

Huawei: For intra-freq, can we conclude?

Nokia: More discussion is needed. It is not an agreement in RAN2 on separated DRX cycles.

Huawei: RAN2 suggest RAN4 to design this measurement on different CGs with different cycles.

Ericsson: no formal information from RAN2.
· Option2: Re-use existing PCell and activated SCell measurement for configured PSCell. (Nokia)
Agreements:
· FFS
5 Gap and UE behaviour
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.14.3
	R4-144276
	Discussion
	UE behaviour on measurement gap for dual connectivity
	CATT

	7.14.3
	R4-144403
	Approval
	Measurement GAP for Dual Connectivity
	NTT DOCOMO, INC.

	7.14.3
	R4-144495
	Discussion
	Discussion on MGP configuration of unsynchronized case for dual connectivity
	Huawei,HiSilicon

	7.14.3
	R4-145014
	Approval
	Measurement gap length and interruptions in Dual Connectivity
	Ericsson

	7.14.6
	R4-145265
	Discussion
	Further discussion on measurement gap in Dual connectivity
	Intel Corporation

	7.14.3
	R4-144186
	Discussion
	View on dual connectivity capability
	MediaTek

	7.14.3
	R4-144496
	Approval
	Way Forward on dual connectivity
	Huawei,HiSilicon


(1) GAP
Previous agreements in RAN4 #71AH: R4-144406
· Measurement GAP configuration
· For synchronised scenario
· If RAN2 agreed the common GAP, then existing GAP configuration can be reused, i.e. common GAP and 6 ms MGL on both MCG and SCG
· For unsynchronised scenario
· FFS
Proposals from companies:
	Companies
	Proposals

	NTT DOCOMO, INC.
	Proposal: Following measurement GAP configuration should be specified for DC unsynchronized scenario.

· For MCG

· To reuse the legacy GAP configuration.

· For SCG

· No scheduling period is extended from 6ms to 7ms, but Measurement period of SCG, i.e. MGL of SCG,  is 6 ms.

· Measurement period of SCG where UE measures the inter freq. or inter RAT cell(s) with the RF chain related to SCG is aligned to measurement GAP of MCG
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	Huawei,HiSilicon
	Proposal 1: The existing GAP configuration can be reused, i.e. common GAP and 6 ms MGL on both MCG and SCG for synchronized FDD.
Proposal 2: The existing GAP configuration can be reused, i.e. common GAP and 6 ms MGL on both MCG and SCG for synchronized TDD.
Proposal 3: PCell is the reference CG for DC operations for unsynchronized scenarios for FDD and TDD.

Proposal 4: The non-scheduling period of MCG and SCG in network and UE side is 6ms and 7ms respectively for unsynchronized FDD.

Proposal  5: The existing GAP configuration can be reused, i.e. common GAP and 6 ms MGL on both MCG and SCG for unsynchronized FDD when the maximum received subframe boundary timing difference at the UE is less than 33us.

	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 xCG, then MGL will be 6ms in xCG and 7 ms in yCG. 

	Intel Corporation
	Proposal 1: Due to up to 0.5ms of the maximum subframe boundary timing difference in DC unsynchronized scenario, the measurement gap length of MCG and SCG can be specified as [6]ms and [6+1]ms respectively.

Proposal 2: UE need to align RF re-tuning gaps and measurement period for both MCG and SCG.

Proposal 3: To resolve the interruption problem in case of un-synchronized DC, a LS is needed to inform RAN4’s decision and ask RAN2 to define the corresponding signaling for the new measurement gap pattern for SCG.

	MediaTek
	Proposal 1, For asynchronous case, extend MGL to 7ms for pSCell, and keep MGL as 6ms for PCell .

Proposal 2, The extended MGL in pSCell is not for the increase of subframes for measurement. Therefore, keep the accuracy requirement same as that for PCell.


Open issue:

· GAP for synchronised DC
· Option1: existing GAP configuration can be reused, i.e. common GAP and 6 ms MGL on both MCG and SCG
· GAP for unsynchronised DC
· Option1: 
· For MCG: To reuse the legacy GAP configuration.
· For SCG: No scheduling period is extended from 6ms to 7ms, but Measurement period of SCG, i.e. MGL of SCG,  is 6 ms. Measurement period of SCG where UE measures the inter freq. or inter RAT cell(s) with the RF chain related to SCG is aligned to measurement GAP of MCG.

· Option2:
· For MCG: To reuse the legacy GAP configuration.
· For SCG: No scheduling period is extended from 6ms to 7ms, and Measurement period of SCG, i.e. MGL of SCG,  is 7 ms. Measurement period of SCG where UE measures the inter freq. or inter RAT cell(s) with the RF chain related to SCG is not aligned to measurement GAP of MCG.

Agreements:
· GAP for synchronised DC

· TBD
· GAP for unsynchronised DC

· TBD
(2) UE behaviour after MGP in unsynchronized DC
Proposals from companies:
	Companies
	Proposals

	CATT
	For unsynchronized dual connectivity, additional requirements for the UE on the timing advance cell:

-
shall not transmit any data in the two subframes occurring immediately after the measurement gap.

-
is not expected to tune its receiver in subframe occurring immediately after the measurement gap.

	Ericsson
	· During the measurement gaps the UE

· Shall not transmit any data

· Is not expected to tune its receiver on any of the E-UTRAN carrier frequencies of PCell, SCell, and/or PSCell.

· In the uplink subframe occurring immediately after the measurement gap:

· E-UTRAN FDD carrier: UE shall not transmit any data,

· E-UTRAN TDD carrier: UE shall not transmit any data if the subframe occurring immediately before the gap is a downlink subframe [i.e., not a special subframe or an uplink subframe],

· Whether the UE can transmit when the subframe immediately before the gap is an uplink subframe [or special subframe] is up to the UE implementation.

· A measurement gap starts at the end of the latest subframe occurring immediately before the gap.

	MediaTek
	Proposal 3, 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.


Open issue:

· UE behaviour after MGP in unsynchronized DC
· Option1: shall not transmit any data in the two uplink subframes occurring immediately after the measurement gap
· Option2: shall not transmit any data in the uplink subframe occurring immediately after the measurement gap
· Option3: shall not transmit any data in the uplink subframe occurring immediately after the measurement gap in PCell, and it is up to UE to transmit in pSCell
Agreements:
· TBD
6 Cell phase synchronization accuracy for DC
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.14.2
	R4-144115
	Discussion
	Recommendations on BS core requirements for Dual Connectivity
	Alcatel-Lucent

	7.14.3
	R4-144351
	Approval
	Cell phase accuracy  for Dual connectivity
	NTT DOCOMO, INC.

	7.14.3
	R4-144352
	CR
	CR for TS36.133 on Cell phase accuracy for Dual Connectivity
	NTT DOCOMO, INC.

	7.14.3
	R4-145054
	Discussion
	Discussion on time alignment requirement for Dual Connectivity
	Nokia Networks, Nokia Corporation


Proposals from companies:
	Companies
	Proposals

	Alcatel-Lucent
	1. The maximum transmit timing misalignment requirement between Pcell and pSCell, if agreed to be specified, should only be specified as an optional requirement.

2. The maximum transmit timing misalignment requirement between Pcell and pSCell, if agreed to be specified, should be specified in the RRM specification (TS 36.133).

3. The maximum transmit timing misalignment requirement between Pcell and pSCell, if agreed to be specified, should only be specified as a core requirement (without conformance test).

	NTT DOCOMO, INC.
	Proposal:
If UE capability is agreed to define for synchronized scenario and for unsynchronized scenario separately on dual connectivity, the following TAE requirement shall be defined.
· 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
	Proposal: If RAN4 would decide to introduce new maximum transmit timing misalignment requirements for Dual Connectivity, it should be done in similar manner as in 36.133 (cell phase synchronisation accuracy for TDD).


Open issue:

· cell phase synchronisation accuracy requirement for DC
· Timing misalignment requirement between Pcell and pSCell shall be specified as an optional requirement in TS36.133 core part without conformance test

Ericsson: we don’t think it is needed to introduce this requirement. It seems like an UE requirement instead of NW requirement.

DoCoMo: from operator view point, we need this requirement to make sure the syhcn performance between eNBs.

ALU: it has no much impact in most cases if eNB is not synched to 3us because propagation delay difference is 30us.

· If the first bullet is agreed, could CR from DOCOMO be used as a baseline?

Agreements:

· FFS. DoCoMo will bring in more motivation analysis in next meeting.
7 RRM requirements impacts 

Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.14.3
	R4-144494
	Approval
	Further analysis on RRM impacts from dual connectivity
	Huawei,HiSilicon

	7.14.3
	R4-144675
	Discussion
	Random Access for Dual Connectivity
	Nokia Corporation, Nokia Networks

	7.14.3
	R4-144677
	Discussion
	UL timing in Dual Connectivity
	Nokia Corporation, Nokia Networks

	7.14.3
	R4-144499
	CR
	Introduction of RLM requirements for DC
	Huawei,HiSilicon

	7.14.3
	R4-144500
	CR
	Introduction of UE transmit Timing requirements for DC
	Huawei,HiSilicon

	7.14.3
	R4-144676
	CR
	Introduction of random access for dual connectivity
	Nokia Corporation, Nokia Networks

	7.14.3
	R4-144678
	CR
	Introduction of UL timing for dual connectivity
	Nokia Corporation, Nokia Networks


Open issue:

· RRM requirement impact
	Impact sections
	Impact content

	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.

Non-contention based random access procedure is supported on SCells.

Contention based random access procedure on SCells is FFS.

[Nokia]
Contention based random access procedures can only be carried out on PCell and PSCell, while non-contention based random access procedures can be carried out on both PCell, PSCell and an activated SCell.

	Section 7.1 UE transmit timing
	[Huawei]

For the pTAG the UE uses the PCell as timing reference. For the sTAG including the PSCell, UE uses the PSCell as timing reference. In a sTAG not including PSCell, the UE may use any of the activated SCells of this TAG as a timing reference cell.

[Nokia]

The pTAG and sTAG requirements defined for MCG can be applied also for SCG.

	Section 7.6 Radio Link monitoring: 
	[Huawei] 

(1) RLM detection is carried out in PCell in MCG and pSCell in SCG, however RRC connection Re-establishment procedure is not triggered in pSCell and UE shall inform the RLF of PSCell to MeNB.(2) MCG’s DRX configuration is applied for PCell and SCG’s DRX configuration is applied for PSCell

	New section: PSCell configuration and release delay for DC
	[Huawei]

PSCell configuration and release delay shall be defined.

- PSCell configuration activation time is [115]ms for timing known case and [125]ms for timing unknown separately

	New section: Interruptions with DC
	[Huawei]

- Maximum interruption at PSCell configuration/release will be [2]ms for inter-band unsynchronized DC.

- Maximum interruption during measurements on PSCell will be [2]ms for inter-band unsynchronized DC.

- Maximum interruption at PSCell configuration/release will be [1]ms for inter-band synchronized DC.

- Maximum interruption during measurements on PSCell will be [1]ms for inter-band synchronized DC.

	Section 8.1: general  measurement requirements
	[Huawei]

The existing reporting delay requirements could be reused. 

1) Measurement gap configuration would be updated if gap align is agreed in RAN2.

2) DRX clarification in DC

· For intra-frequency measurements

For the measurements on the intra-frequencies in MCG serving cells, the MCG’s DRX cycle could be used. For the measurements on the intra-frequencies in SCG serving cells, the SCG’s DRX cycle could be used.

· For inter-frequency measurements

Max{ MCG’s DRX cycle, SCG’s DRX cycle } could be applied for inter-frequency measurements.


Agreements:
· TBD 
	Tdoc number
	Type
	Title
	Source
	Status

	R4-144494
	Approval
	Further analysis on RRM impacts from dual connectivity
	Huawei,HiSilicon
	

	R4-144499
	CR
	Introduction of RLM requirements for DC
	Huawei,HiSilicon
	

	R4-144500
	CR
	Introduction of UE transmit Timing requirements for DC
	Huawei,HiSilicon
	

	R4-144676
	CR
	Introduction of random access for dual connectivity
	Nokia Corporation, Nokia Networks
	

	R4-144678
	CR
	Introduction of UL timing for dual connectivity
	Nokia Corporation, Nokia Networks
	


8 Demod requirements impacts 

Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.14.4
	R4-144327
	Discussion
	DC UE demodulation performance requirements
	Huawei,HiSilicon

	7.14.4
	R4-144408
	Approval
	Demodulation performance requirements for Dual Connectivity
	NTT DOCOMO, INC.

	7.14.5
	R4-144328
	Approval
	DC BS demodulation requirements
	Huawei,HiSilicon


Proposals from companies:
	Companies
	Proposals

	Huawei,HiSilicon
	Proposal 1: Reuse the existing CA demodulation requirements for DC capable UE

· Option1: do not specify the specific demodulation requirements in the new sub-clauses in TS36.101 for DC capable UE except for the new requirements with larger receive timing delay, e.g., 0.5ms, and reuse CA demodulation performance requirements with the same band combinations as used for DC to verify the UE implementation under unsynchronised dual connectivity scenarios;

· Option 2: specify the new tests in the new sub-clause in TS36.101 but reuse the CA demodulation performance requirements as much as possible, and specify the corresponding applicability rules for the tests according to the conclusions on DC scenarios and UE capability.

Proposal 2: Two PUCCH transmissions for ACK/NACK feedback and CQI should be configured during the test, one for MeNB and he other for SeNB.

	NTT DOCOMO, INC.
	Observation 1: Normal PDSCH tests for DC should be introduced apart from normal PDSCH tests for CA to verify the fundamental feature of DC.

Observation 2: If DC capabilities are divided into synchronized and unsynchronized cases, separate PDSCH tests with large received timing difference between MCG and SCG such as 33 us and 500 us should be introduced.

Observation 3: If DC capabilities are not separated, then, PDSCH tests with large received timing difference between MCG and SCG such as 500 us should be introduced.

Observation 4: No new requirements for the soft buffer test for DC would be needed.

Observation 5: RAN4 would need to consider the new feature such as common search space on PSCell for  PDCCH test case if RAN1 agree this new feature.

Observation 6: RAN4 should introduce the SDR tests for DC in order to verify the new Layer 1 and Layer 2 process such as HARQ feedback for PDSCH of SCG. 

Observation 7: No new requirements for PDSCH with user specific reference signal, PBCH, PCFICH, and ePDCCH tests would be needed for DC.

Observation 8: New reporting CSI test for DC to verify at least the followings should be introduced.

· To verify that UE can report the appropriate CSI value to appropriate eNB. That is, 

· UE can report CSI related to MCG to MeNB only 

· UE can report CSI related to SCG to SeNB only via PSCell.
Proposal: RAN4 discuss and analysis the details of demodulation test for CA in the next meeting, considering the above observations as a starting point. Note that, other aspects which are not discussed above are not excluded.

	Huawei,HiSilicon
	Proposal: No new BS demodulation requirements and conformance tests should be introduced for Dual connectivity.


Agreements:
· TBD 






