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1 Remaining issues in core requirements
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.8.2
	R4-150044
	CR
	DRX correction for interruption with dual connectivity
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

	6.8.2
	R4-150519
	CR
	Clarification including PSCell in Note 1 for Ecat
	Nokia Corporation, Nokia Networks

	6.8.2
	R4-150168
	Discussion
	Interruption requirements in Dual connectivity
	Intel


Proposals from companies:
	Companies
	Proposals

	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	Modification of one interruption case to ‘from non-DRX to DRX’
Modification of DRX cycle to the cell which is in DRX condition. 

	Nokia Corporation, Nokia Networks
	Addition of PSCell Note 1 in table 8.2.2-1 in section 8.2.2

	Intel
	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 DRX state switching for SCG(or MCG) with alignment to the subframe boundary of MCG(or SCG). Therefore the interruption due to UE transceiver state change in either SCG or MCG cell can be limited to 1 ms. 

Observation 2:  When the interruption occurred because of DRX states transition (DRX onDuration” , “DRX inactivity” and “non-DRX”), less interruption length is expected.

Observation 3:  In short, timing control between MCG and SCG carriers can be considered as a typical implementation.

Proposal 1: In unsynchronized DC scenarios, the interruption requirement on PCell or PSCell interruption due to DRX states (ON/OFF/non-DRX) transition is 1 ms.


Agreements:
· R4-150044 from ‘Alcatel-Lucent Shanghai Bell, Alcatel-Lucent’ is endorsed
· R4-150519 from ‘Nokia Corporation, Nokia Networks’ will be revised to a version which can be endorsed,
Huawei: need some modifications on the cover sheet
· Proposal 1 in R4-150168 from Intel is endorsed
· In unsynchronized DC scenarios, the interruption requirement on PCell or PSCell interruption due to DRX states (ON/OFF/non-DRX) transition is 1 ms.
2 RRM Test cases for DC

Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.8.2
	R4-150271
	Discussion
	Discussion on testing methodology for DC
	Huawei,HiSilicon

	6.8.2
	R4-150272
	Approval
	Test case list for DC
	Huawei,HiSilicon

	6.8.2
	R4-150326
	Discussion
	Discussion on RRM test for DC
	CATT

	6.8.2
	R4-150430
	Approval
	Work Plan for Dual Connectivity RRM test
	NTT DOCOMO, INC.

	6.8.2
	R4-150431
	Approval
	RRM test cases for Dual Connectivity
	NTT DOCOMO, INC.

	6.8.2
	R4-150659
	Discussion
	Testing of synchronous and asynchronous DC requirements
	Ericsson

	6.8.2
	R4-150660
	CR
	Principle to test synchronous and asynchronous DC requirements
	Ericsson

	6.8.2
	R4-150731
	Discussion
	RRM test cases for dual connectivity
	Ericsson


Proposals from companies:
	Companies
	Proposals

	Huawei, HiSilicon
	Proposal 1: Both contention based random access test and non-contention based random access test for PSCell shall be defined.

Proposal2: UE Transmit Timing Accuracy Tests for PSCell in sTAG shall be defined.

Proposal3: Tests for out-of-sync and in –sync in DRX for PSCell shall be defined.

Proposal4: Interruptions at transitions between active and non-active during DRX in asynchronous dual connectivity shall be defined.

Proposal5: Tests for PSCell addition and release delay shall be defined.

Proposal6: Tests for intra-frequency event triggered reporting with DRX in asynchronous DC shall be defined.

Proposal7: Tests for inter-frequency event triggered reporting with DRX in asynchronous DC shall be defined.

	Huawei, HiSilicon
	· DC test case list
· RACH access For PScell

· UE transmit timing for PSCell

· RLM for PSCell for Out-of-sync and In-sync in DRX
· Interruption at transitions between active and non-active during DRX

· Known/unknown PSCell addition and release delay
· Intra-frequency event triggered reporting with DRX 
· Inter-frequency event triggered reporting with DRX

	CATT
	· DC test case list

· UE Transmit Timing Accuracy Tests for PSCell

· UE Timing Advance Adjustment Accuracy Test for PSCell

· Radio Link Monitoring Test for Out-of-sync in DC

· Radio Link Monitoring Test for In-sync in DC

· Radio Link Monitoring Test for Out-of-sync in DRX in DC

· Radio Link Monitoring Test for In-sync in DRX in DC

· Addition of known PSCell and Release in non-DRX

· Addition of unknown PSCell and Release in non-DRX

· Event triggered reporting on PSCell with PCell interruption in non-DRX

· Inter frequency event triggered reporting in DRX in DC

	NTT DOCOMO, INC.
	· In RAN4 #74 meeting: 

· To identify the necessary test cases and decide their test purposes for DC RRM.

· In RAN4 #74bis meeting: 

· To specify the detail of test cases based on the test purposes.

· To decide the remaining test purposes, if any.

· In RAN4 #75 meeting: 

· To generate a CR for 36.133 to reflect the above results.



	NTT DOCOMO, INC.
	Proposal 1: Test requirements for verifying the appropriate UE behaviors related to the new features of DC are needed.

Observation 1: Existing test cases for 2UL/2DL CA would be able to indirectly verify the correct UE behavior related to the random access for PSCell.

Observation 2: Existing test cases for 2UL/2DL CA would be able to indirectly verify the correct UE behavior related to the transmit timing in psTAG.

Proposal 2: New test cases which can verify the following RLM requirements shall be introduced;

· RLM evaluations of the PCell and PSCell depend on the DL radio quality of the PCell and the PSCell, respectively.

· RLM evaluations of the PCell and PSCell are carried out independently.

· MCG’s and SCG’s DRX configurations are applied for the PCell and the PSCell RLM evaluations, respectively.

· Only the PSCell transmission power is turned off after expiry of T313

Proposal 3: New test cases which can verify the PSCell addition and release delay requirements shall be introduced. The UE behaviours shall be verified in both cases of PRACH configuration “any” and “even”.

Observation 3: Demodulation test cases for DC will be able to verify the correct UE behavior related to the maximum receive timing difference between PCell and PSCell.

Proposal 4: New test cases which can verify the interruption on the PCell due to the PSCell addition and release requirements for both synchronous DC and asynchronous DC shall be introduced.

Proposal 5: New test cases which can verify the following interruption requirements shall be introduced.

· Interruption on the PCell and the PSCell due to the transitions between active and non-active during DRX
· Interruption on the PCell and the PSCell due to the transitions from non-DRX to DRX
Proposal 6: New test cases which can verify the common measurement GAP requirements for asynchronous DC shall be introduced.

Proposal 7: New test cases which can verify the following measurement requirements shall be introduced;

· Both PCell and PSCell intra frequency measurements.
· Inter frequency/RAT measurements.
Proposal 8: 10MHz + 10MHz cases should be focused when we discuss the detail of each test. After specifying 10MHz + 10MHz cases, 10MHz + 20MHz cases are introduced based on 10MHz + 10MHz cases.

	Ericsson
	UE capable of both synchronous and asynchronous DC operation is required to verify the same RRM requirements by testing either in synchronous scenario or asynchronous scenario.

	Ericsson
	· Proposal # 1: The dual connectivity test verifies:
· PSCell activation and deactivation delays while PSCell subframe timing is shifted with that of PCell by (1) 33us and (2) 500us and

· PSCell activation and deactivation delays while the PSCell is known and/or unknown to the UE. 
· Proposal #2: 
· New tests for interruptions at unsynchonized dual connectivity need to be defind. Tests should cover the following three cases:

· when PSCell is added or released

· when transition between active and non-active DRX happens

· when transitions from DRX to non-DRX case happens

·     
In the test 2 cells are used:  PCell and PSCell. 

· Proposal # 3: New measurement tests in DRX when MCG and SCG DRXs are different, need to be defined.
· Proposal # 4: RLM requirements for dual connectivity need to be verified on both PCell and PSCell in the same tests:
· Covering both synchronous and asynchronous tests
· Including one out-of-sync and one in sync tests for synchronous and asynchronous cases
· Proposal # 5: In dual connectivity RRM tests channel BW= 10 MHz is used in each CC. 


Open issue:

(1) Work plan 

Agreements:

· In RAN4 #74 meeting: 

· Identify the test cases need to be verified
· Decide the test methodology 
· In RAN4 #74bis meeting: 

· Initial draft CRs
· In RAN4 #75 meeting: 

· Final CRs
(2) Test case Sync/Async principle

Agreements:
- option 1: testing synchronised DC only
- option 2: testing asynchronised DC only

- option 3: testing both asynchronised and synchronised DC
- option 4: for UE supporting sync DC only, testing sync case; for UE supporting sync+async DC, testing async case only

DoCoMo: need time to check
Which option will be adopted is TBD
(3) Test bandwidth
Agreements:
-FDD & TDD: 
Option 2:  Reuse the same method on BW combinations in 3DL CA testing methodology (eg, in R4-150449,R4-150450)
CMCC: for TDD, would like to use 20+20MHz as baseline

QC: flexible method could be used

Ericsson: reuse the same method on BW combinations for 3DL CA 
(4) Test case list
Agreements:
	Corresponding requirements
	Needed or not
	Type of Test case
	Remark

	Random access (section 6.2)

	TBD
	
	Ericsson: don’t need this test case, Scell RACH is verified in CA
Huawei: need this test case

ALU: need one test for contention case

QC: no difference

	UE transmit timing(section 7.1)

	No need
	
	

	Radio Link Monitoring (section 7.6)


	Needed
	-define both TDD and  FDD cases
-define both Synchronized and Asynchronized cases
-‘On PSCell only’ 
-Out-of-sync and In-sync
-TBD on ‘DRX; Non-DRX’
	QC: design both, but test either
DoCoMo: need both DRX and Non-DRX

	Interruptions with Dual Connectivity (section 7.12)


	TBD
	
	

	Cell phase accuracy (synchronized mode) (section 7.13)

	TBD
	
	

	PSCell addition and release delay(section 7.14) 

	TBD
	
	

	Maximum Receive Timing Difference(section 7.15)

	TBD
	
	

	Measurement gap(section 8.1.2)

	TBD
	
	

	intra-frequency event triggered reporting(section 8.8)
	TBD
	
	

	inter-frequency event triggered reporting(section 8.8)
	TBD
	
	


(5) Wayforward on methodology of DC RRM testing

Agreements:
FFS
3 DC demodulation performance requirements
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	6.8.1
	R4-150058
	CR
	CR for applicability and test rules for DC performance requirements
	Qualcomm Incorporated

	6.8.1
	R4-150064
	Discussion
	Sustained data rate test for dual connectivity
	Qualcomm Incorporated

	6.8.1
	R4-150115
	CR
	CR: DC UE performance requirements
	Huawei, HiSilicon

	6.8.1
	R4-150114
	Discussion
	On DC UE SDR test
	Huawei, HiSilicon

	6.8.1
	R4-150432
	Approval
	Demodulation test requirements for DC
	NTT DOCOMO, INC.

	6.8.1
	R4-150703
	CR
	CR for applicability rule for Dual Connectivity in 36.101 in Rel-12
	Ericsson

	6.8.1
	R4-150698
	Discussion
	Discussion for Dual Connectivity UE demodulation and CSI test
	Ericsson


Proposals from companies:
	Companies
	Proposals

	R4-150058 Qualcomm
	The performance requirement for DC UE demodulation tests in Clause 8 are defined independent of DC configurations and bandwidth combination sets specified in Clause 5.6C.1. For UEs supporting different DC configurations and bandwidth combination sets, the applicability and test rules are defined for the tests for 2 DL CCs in Table 8.1.2.3B-1. For simplicity, DC configuration below refers to combination of DC configuration and bandwidth combination set.

	R4-150064 Qualcomm
	Proposal 1. Specify DC SDR test for both sync DC and sync+async DC UE. Timing offset is 0us for sync DC UE and 500us for sync+async DC UE. 

Proposal 2. Define DC SDR test by reusing DL set up of existing CA SDR test and specifying 2 UL, i.e., one for MCG and the other for SCG. 

Proposal 3. Apply DC SDR test to CA+DC UE on top of CA SDR test.

Proposal 4. Apply asynchronous DC SDR test when UE supports sync+async DC. If UE supports only sync DC, apply synchronous DC SDR test. 

Proposal 5. Apply DC SDR test to any one of the supported DC configurations covering the largest aggregated bandwidth combination.

	R4-150115 Huawei
	Provide the DC TM4 test case as well as the applicability rule.

	R4-150114 Huawei
	Proposal 1: For UE supporting Option 3C, no new SDR test needs to be introduced (CA SDR test will be conducted). 

Proposal 2: For UE supporting Option 1A, the new SDR test should be introduced in addition to the CA SDR test. For the new SDR test, the TB success rates will be counted at the different PDCP layers separately and UE is still required to receive multiple CGs simultaneously.

	R4-150432 NTT DoCoMo
	Observation 1: Layer 1/2 architecture of DC is different from that of CA
Proposal 1: To introduce the new SDR test for both DC SCG bearer (1A) and DC Split bearer (3C).

Observation 2: Difference of the layer 1/2 protocol architecture between CA and DC does not depend on whether synchronous DC or asynchronous DC.

Proposal 2: New SDR tests shall be applied to not only the DC UE supporting “sync+async” DC but also one supporting only “sync” DC.  

	R4-150703 Ericsson
	CR for DC performance requirement applicability

	R4-150698 Ericsson
	Proposal 1: Define new SDR tests for both FDD and TDD with the purpose to verify peak data rate for DC with 2 UL.

Proposal 2: Define one additional TDD DC test use UL/DL configuration 5 in order to explore the gain by using 2 UL without bundling impact. The test point should focus on low SNR range targeting with 30~50% maximum TP ratios.

Proposal 3: Define new CQI tests for both FDD and TDD with the purpose to verify CQI reporting for DC with 2 UL. Same methodology of CA CQI test can be reused for DC.

Proposal 4: The applicability rule for overall DC UE performance test should be to apply the test with maximum aggregated bandwidth combination.


3.1 DC SDR test
Open issue:

· DC SDR test

· Whether the new DC SDR requirements should be introduced
· Qualcomm: specify asynchronous and synchronous DC SDR requirements with 2UL and apply DC SDR test to CA+DC UE on top of CA SDR test;
· Huawei: only specify the new DC SDR tests for DC UE supporting Option 1A;
· NTT DoCoMo: Introduce the new DC SDR requirements for both DC SCG bearer (1A) and DC Split bearer (3C), and New SDR tests shall be applied to not only the DC UE supporting “sync+async” DC but also one supporting only “sync” DC.
	DC SDR requirements
	Configurations
	Companies views

	
	
	Yes
	No

	For synchronous capable UE
	Supporting DC SCG bearer (1A)
	2UL, 0 time offset
	QC, HW, NTT, E///
	

	
	Supporting DC Split bearer (3C)
	2UL, 0 time offset
	QC, NTT, E///
	HW

	For sync + Async capable UE
	Supporting DC SCG bearer (1A)
	2UL, 500us time offset 
	QC, HW, NTT, E///
	

	
	Supporting DC Split bearer (3C)
	2UL, 500us time offset
	QC, NTT, E///
	HW


· For UE supporting DC SCG bearer (1A), the test metric should be modified:
· The TB success rates will be counted at the different PDCP layers separately and UE is still required to receive multiple CGs simultaneously
Agreement:
	DC SDR requirements
	Configurations
	Need or not

	For synchronous capable UE
	Supporting DC SCG bearer (1A)
	2UL, 0 time offset
	TBD

	
	Supporting DC Split bearer (3C)
	2UL, 0 time offset
	TBD

	For sync + Async capable UE
	Supporting DC SCG bearer (1A)
	2UL, 500us time offset 
	TBD

	
	Supporting DC Split bearer (3C)
	2UL, 500us time offset
	TBD


3.2 New DC CQI test
Open issue:

· Whether the new DC CQI test should be introduced
· Ericsson propose to introduce DC CQI test, (Though a functional TM4 test is already included for DC as demodulation test but the demodulation test is a FRC test with equal power on each MeNB and SeNB. The CQI for DC will be reported in each UL and it’s important to verify the DC CQI reporting using 2 UL so we should also define one additional test for CQI reporting using the same methodology for CA but with 2 UL.)
Agreement:
TBD
3.3 Applicability
Open issue:

· Applicability rule of the tests
· Apply DC SDR test to CA+DC UE on top of CA SDR test, if the new DC SDR test cases are defined.
· Apply asynchronous DC SDR test when UE supports sync+async DC and if UE supports only sync DC, apply synchronous DC SDR test, if the new DC SDR test cases are defined.
· Apply DC SDR test to any one of the supported DC configurations covering the largest aggregated bandwidth combination.
· CR: how to handle the CR (R4-150058, R4-150115 applicability part, R4-150703)

Agreement:
TBD






