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1 Introduction
In RAN4#82, initial discussions took place on the necessary RRM tests for eLAA, based around [1]. The following proposals were agreed
· Tests for measurement reporting delay with eLAA are not necessary
· Tests for PHR with eLAA are not necessary

· Additional tests for RACH with eLAA are not necessary
2 Discussion

The observation and proposals which are for further discussion include
· Uplink LBT may only be triggered by the test equipment injecting interference at the appropriate time to inhibit transmission.

· It should be verified a UE adjusts its timing even when it is not possible to transmit.

· Tests for multiple TAGs can be considered when the discussion on FS3 only Scells is concluded.
Verification that a UE adjusts its timing even when it is not possible to transmit

One company expressed a view that this was not necessary to verify as it would be the most straightforward way to implement eLAA. For UE which are using a PCell or a licenced SCell as a timing reference, this makes sense since the timing reference cell would not be subject to LBT, and it seems relatively straightforward functionality that the FS3 timing is the same as the reference cell timing. However, the scenario where there are FS-3 cells only in the sTAG may also be further discussed by RAN4 once the work item is closed:

Agreement: the scenario for FS-3 SCells only in sTAG may be father discussed after the work item is closed.
 When eLAA is implemented, the UE will need to prepare for possible transmissions prior to making an LBT measurement and determining whether the transmission should take place. The reason is that by the time LBT assessment is performed, it would already be too late to encode the transmit data, considering practical processing time considerations. The assumption is that the UE would also compute a candidate transmission timing based on downlink autonomous adjustments and possible TA commands in this preparation phase. However, in the event that the UE is unable to transmit due to interference, the prepared transmission would be discarded, and the purpose of the proposed test is to make sure that even though the data from the prepared transmission is discarded, the timing update is still used as a basis for further future transmissions. It does not seem obvious that this correct behaviour will be followed and hence we still think there is value to test this functionality. The test also seems relatively straightforward to develop and does not need to be time consuming to execute, so it would appear to be of value, if requirements are applicable to FS-3 only cells in the sTAG. The following test could be considered:
	1
	sTAG

transmission timing adjustment test with FDD PCell
	sTAG transmission timing adjustment test with FDD PCell
	1
	Number of cells = 2.

Number of carrier=1

Cell1 = Pcell (FDD), 5,10 or 20MHz
Cell2 = SCell (TDD), 20MHz
Test times: T1,T2 and T3. 
During T1, an eLAA connection is started with cell 1 in PTAG and cell 2 in STAG. Initially the Pcell and SCell have the same downlink timing and the uplink PCell and SCell transmissions are configured with TA=0
 During T2, interference is injected while the UE is performing LBT measurements with probability 0.5. The downlink SCell timing is retarded at a rate of 3.5Ts every 200ms until the maximum receive time difference is reached.
At the start of T3, the timing of the uplink SCell transmission is checked, and it is verified that it has been adjusted at an aggregated rate between 3.5Ts per 200ms and 7Ts per second.

Propagation Condition: HST AWGN.
	Proposed section:

A7.x.x STag transmission timing adjustment test with FDD PCell


	2
	sTAG

transmission timing adjustment test with TDD PCell
	sTAG transmission timing adjustment test with TDD PCell
	1
	Number of cells = 2.

Number of carrier=1

Cell1 = Pcell (FDD), 5,10 or 20MHz

Cell2 = SCell (TDD), 20MHz
Test times: T1, T2 and T3. 

During T1, an eLAA connection is started with cell 1 in PTAG and cell 2 in STAG. Initially the Pcell and SCell have the same downlink timing and the uplink PCell and SCell transmissions are configured with TA=0
 During T2, interference is injected while the UE is performing LBT measurements with probability 0.5. The downlink SCell timing is retarded at a rate of 3.5Ts every 200ms until the maximum receive time difference is reached.

At the start of T3, the timing of the uplink SCell transmission is checked, and it is verified that it has been adjusted at an aggregated rate between 3.5Ts per 200ms and 7Ts per second.

Propagation Condition: HST AWGN.
	Proposed section:

A7.x.x STag transmission timing adjustment test with FDD PCell




Proposal 1 : A test for transmission timing with only FS3 cells in the sTAG is considered once core requirements discussion is settled.
Multiple SCell measurements
In RAN4#82, a CR was agreed [2]  introducing requirements for measurements with multiple Scells. Requirements are scaled by k1 and k2 according to 
k1=2 when the measurement gaps configured for inter-frequency measurements in DMTC occasions on a carrier with frame structure 3 overlap with some but not all DMTC occasions of the measured cell; otherwise, k1=1, e.g., when measurement gaps configured for inter-frequency measurements on a carrier with frame structure 3 do not overlap with DMTC occasions of the measured cell or when the UE does not require the measurement gaps for the inter-frequency measurements. The requirements apply, provided that the inter-frequency measurement gap pattern does not overlap with all DMTC occasions of the measured cell.
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  when DMTC occasions in the measured cell not overlapping with the inter-frequency measurement gaps overlap with DMTC occasions of NFS3_SCC (NFS3_SCC>0) SCells on other FS3 carriers; otherwise, k2=1, e.g., when NFS3_SCC is 0.
It would seem beneficial to test UEs with more than one SCell configured to verify this requirement. One way of achieving this without increasing the overall test count would be to introduce tests with 2, 3 and 4 Scells, which would replace the existing test (eg A.8.26.5 and A.8.26.6) with tests A.8.27.5A (FDD/TDD with 2 Scells), A.8.27.5B (FDD/TDD with 3 Scells) and A.8.27.5C (FDD/TDD with 4 Scells), and A.8.27.6A (TDD/TDD with 2 Scells), A.8.27.6B (TDD/TDD with 3 Scells) and A.8.27.6C (TDD/TDD with 4 Scells). The test applicability can be decided based on the number of Scells that the UE reports
	UE capability
	Applicable test
	K2

	1 SCell
	A.8.26.5 or A.8.26.6
	1

	2 SCell
	A.8.26.5A or A.8.26.6A
	2

	3 SCell
	A.8.26.5B or A.8.26.6B
	2

	4 SCell
	A.8.26.5C or A.8.26.6C
	2


Proposal 2 : Tests for multiple SCell measurements are introduced to replace existing A.8.26.7 or A.8.26.8 for UEs which support multiple Scells

An example of possible updates to A.8.26.5 to test with two Scells (and 2 neighbour cells) is show below:
	A.8.26.5A
E-UTRAN FDD-TDD intra-frequency event triggered reporting in non-DRX for CRS based discovery signal under Operation with Frame Structure 3
A.8.26.5A.1
Test Purpose and Environment

The purpose of the test is to verify that the UE makes correct reporting of an event under operation with frame structure 3. The test will partly verify new intra-frequency FS3 cells in non-DRX requirements in clause 8.11.2.

The test parameters are given in Tables A.8.26.5A.1-1and A.8.26.5A.1-2. In the measurement control information, it is indicated to the UE performing CRS based discovery signals measurement and event-triggered reporting with Event A6 is configured.
There are five cells: Cell 1, Cell 2, and Cell 3. Cell 1 is PCell on the FDD primary component (RF Channel 1), Cell 2 is activated SCell on the secondary component (RF Channel 2) for Frame Structure 3, and Cell 3 is the neighbour cell on the secondary component (RF Channel 2) frame structure 3. LBT model is applied on cell 3. Cell 4 is the activated SCell on the secondary component (RF Channel 3) for Frame Structure 3, and Cell 5 is the neighbour cell on the secondary component (RF Channel 3) frame structure 3
The test consists of two successive time periods, with time duration of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of cell 3 and 5. Immediately at beginning of T2 the transmission power of cell 3 is increased, and due to usage of an offset this shall result in reporting of Event A6.
Table A.8.26.5A.1-1: General test parameters for E-UTRAN FDD-TDD intra-frequency event triggered reporting in non-DRX for CRS based discovery signal measurement under Operation with Frame Structure 3
Parameter

Unit

Value

Comment

E-UTRA RF Channel Number
1, 2
Two radio channels are used for this test
Active PCell

Cell 1

Primary cell on RF channel number 1.
Active SCell

Cell 2

Configured activated secondary cell on RF channel number 2.
Neighbour cell

Cell 3

Neighbour cell to be identified on RF channel number 2.
Active SCell

Cell 4
Configured activated secondary cell on RF channel number 3.
Neighbour cell

Cell 5
Neighbour cell to be identified on RF channel number 3.

DMTC period

ms

40

As specified in IE MeasDS-Config in TS 36.331

dmtc-PeriodOffset

ms

10

As specified in IE MeasDS-Config in TS 36.331

Discovery signal occasion duration
ms

1

As specified in IE MeasDS-Config in TS 36.331
LBT modelling

Applied for Cell3 as specified in A.3.17
CP length

Normal

A6-Offset

dB

-6

Time To Trigger

s
0

Filter coefficient

0

L3 filtering is not used

DRX

OFF

T1

s

5

T2

s

5

Table A.8.26.5A.1-2: Cell specific test parameters for E-UTRAN FDD-TDD intra-frequency event triggered reporting in non-DRX for CRS based discovery signal measurement under Operation with Frame Structure 3
Parameter
Unit
Cell1

Cell2 and cell 4
Cell3 and cell 5
T1

T2

T1

T2

T1

T2

E-UTRA RF Channel Number
1
2
2
BWchannel
MHz
5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100

20

20

Measurement bandwidth
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5MHz:18-24

10MHz:13-37

20MHz: 47-52

47-52

47-52

PDSCH parameters:

DL Reference Measurement Channel
5MHz: R.7 FDD 

10MHz: R.3 FDD

20MHz: R.6 FDD

R.0 FS3

-

PCFICH/PDCCH/PHICH parameters:

DL Reference Measurement Channel
5MHz: R.11 FDD 

10MHz: R.6 FDD

20MHz: R.10 FDD

R.0 FS3

R.0 FS3

OCNG Patterns
5MHz: OP.20 FDD 

10MHz: OP.10 FDD

20MHz: OP.17 FDD

OP.8 TDD

OP.8 TDD

PBCH_RA

dB
0

PBCH_RB

dB
PSS_RA

dB
SSS_RA

dB
PCFICH_RB

dB
PHICH_RA

dB
PHICH_RB

dB
PDCCH_RA

dB
PDCCH_RB

dB
PDSCH_RA

dB
PDSCH_RB

dB
OCNG_RANote 1
dB
OCNG_RBNote 1 
dB
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 Note 2
dBm/
15 kHz
-104

-104
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dB

4

4

4

4

-infinity

4
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dB
4

4

4

-1.455

-infinity

-1.455

RSRP Note 3
dBm/
15 kHz
-100

-100

-100

-100

-infinity

-100

SCH_RP Note 3
dBm/
15 kHz
-100

-100

-100

-100

-infinity

-100

IoNote 3
dBm/

Ch BW

-70.76+10log

(NRB,c /50)
-70.76+10log

(NRB,c /50)
-67.75
-65.41
-67.75
-65.41
Propagation Condition
ETU30
ETU30
ETU30
Correlation Matrix and Antenna Configuration
1x2 Low
1x2 Low
1x2 Low
Timing offset to Cell 1
(s
-

-

0

0

-

3

Time alignment error relative to cell 1Note 5
(s
-

-
N/A

≤ TAE
N/A
≤ TAE
Note 1:
OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.

Note 3:
RSRP SCH_RP and Es/Iot levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 5:
Time alignment error (TAE) as specified in TS 36.104 [30] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation.
A.8.26.5A.2
Test Requirements

In the test, the UE shall send one Event A6 triggered measurement report for cell 3, with a measurement reporting delay less than 2*(24+L1)*40ms from the beginning of time period T2, where L1 is the number of configured discovery signal occasions which are not available due to the absence of the necessary radio signals from cell3.
In the test, the UE shall send one Event A6 triggered measurement report for cell 5, with a measurement reporting delay less than 2*(24+L2)*40ms from the beginning of time period T2, where L2 is the number of configured discovery signal occasions which are not available due to the absence of the necessary radio signals from cell5.
The measurement reporting delay is defined as the time from the beginning of time period T2 to the moment when the UE send the measurement report on PUSCH.
The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled.

The rate of correct events observed during repeated tests shall be at least 90%.

NOTE:
The actual overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.



3 Conclusions

In this contribution we disucss further testing for eLAA and make 2 proposals
Proposal 1 : A test for transmission timing with only FS3 cells in the sTAG is considered once core requirements discussion is settled.

Proposal 2 : Tests for multiple SCell measurements are introduced to replace existing A.8.26.7 or A.8.26.8 for UEs which support multiple Scells
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