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1	Opening of the meeting (Monday, 9 a.m.)
Intellectual Property Rights Policy
	The attention of the delegates to the meeting of this Technical Specification Group is drawn to the fact that 3GPP Individual Members have the obligation under the IPR Policies of their respective Organizational Partners to inform their respective Organizational Partners of Essential IPRs they become aware of.
The delegates are asked to take note that they are thereby invited:
-	to investigate whether their organization or any other organization owns IPRs which are, or are likely to become Essential in respect of the work of 3GPP.
-	to notify their respective Organizational Partners of all potential IPRs, e.g., for ETSI, by means of the IPR Statement and the Licensing declaration forms (http://webapp.etsi.org/Ipr/).




Statement regarding competition law
The attention of the delegates to the meeting is drawn to the fact that 3GPP activities are subject to antitrust and competition laws and that compliance with said laws is therefore required by any participant of the meeting, including the Chairman and Vice-Chairmen and are invited to seek any clarification needed with their legal counsel. 
The present meeting would be conducted with strict impartiality and in the interests of 3GPP. 
Delegates are reminded that timely submission of work items in advance of TSG/WG meetings is important to allow for full and fair consideration of such matters.


RAN4 chairman reminded delegates of a responsible behaviour regarding IT resources of the meeting:

Delegates are reminded that they share the meeting IT resources with their fellow delegates. You should not abuse the service by using bandwidth-hogging applications such as movie downloads, streaming video, web-based gaming, etc during the meeting. Use the internet service in your hotel rooms for this!
Delegates must respect the law of the hosting country, and should not visit prohibited internet sites.
In cases of persistent abuse of the internet bandwidth, MCC may restrict individual’s use of the service.
In particular, the PCG has laid down the following network usage conditions:
1. Users shall not use the network to engage in illegal activities. This includes activities such as copyright violation, hacking, espionage or any other activity that may be prohibited by local laws.
2. Users shall not engage in non-work related activities that are consume excessive bandwidth or cause significant degradation of the performance of the network.
Since the network is a shared resource, users should exercise some basic etiquette when using the 3GPP network at a meeting. It is understood that high bandwidth applications such as downloading large files or video streaming might be required for business purposes, but delegates should be strongly discouraged in performing these activities for personal use. Downloading a movie or doing something in an interactive environment for personal use essentially wastes bandwidth that others need to make the meeting effective. The meeting chairman should remind end users that the network is a shared resource; the more one user grabs, the less there is for another. Email and its attachments already take up significant bandwidth (certain email programs are not very bandwidth efficient). In case of need the chair can ask the delegates to restrict IT usage to things that are essential for the meeting itself.
1. DON’T place your WiFi device in ad-hoc mode
2. DON’T set up a personal hotspot in the meeting room
3. DO try 802.11a if your WiFi device supports it
4. DON’T manually allocate an IP address 
5. DON’T be a bandwidth hog by streaming video, playing online games, or downloading huge files
6. DON’T use packet probing software which clogs the local network (e.g., packet sniffers or port scanners)

Based on the report of the PCG ad hoc group on IT improvements:
http://www.3gpp.org/ftp/PCG/PCG_27/DOCS/PCG27_13r1.zip
see also http://www.3gpp.org/Delegates-Corner#outil_sommaire_14


R4-79AH-0001	RAN4-79-AH meeting Agenda
						  CR-  rev  () v
					Source: HuaWei Technologies Co., Ltd
(Replaces )
Abstract: 

Decision: 		The document was not treated.
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Define the maximum time between two adjacent available DRS occasions
R4-79AH-0182	RRM Requirements for LAA
						  CR-  rev  (Rel-13) v
					Source: Qualcomm Incorporated
(Replaces )
Abstract: 
In this paper we propose how to specify the measurement period such that infinite measurement period is avoided
Proposal 1: Specify a maximum time Xms(or number of DRS occasions) between 2 detected DRS occasion as side condition for LAA measurements.
Proposal 2: Specify X in terms of number of DRS occasions with X= 16.
Discussion: 
Nokia: You have concern that UE does not know the maximum measurement time. For 40ms, X=16 means short time but when periodicity increases the delay will be very long.
	Qualcomm: Disagree with that the UE know the side condition. During the test, when the SNR is high then UE can detect all the transmitted DRS.
	Ericsson: Option 2 is really about the requirement applicability. Given side condition and number of cells, UE needs to meet the requirement. UE behavior is something different. We should define the requirement and side condition to make it applicable.
Huawei: Support #1 and OB#1 does provide the measurement time and also provide the information about the density for the DRS. For X=16, should we use the same value when DRX is used?
	Qualcomm: for DRX, we can further discuss how to scale the requirement. We can find some scaling.
Ericsson: Option #1 is difficult. We have also different DRX cycle which makes even harder to choose any reasonable values.
Intel: We support #1. This is proposal that we can avoid the ambiguity. For #2, where does 16 Cycles come from. For Cell ID, UE may reset everything when X expires. We should reuse the number of 5s which is used for that cell is unknown/known. We can use 5s for all the cases of measurmenet and cell identification.
	Qualcomm: 5s is quite long. If waiting for 5s, the detected eNB would not be useful.
	Ericsson: If the side condition is not met, then the test is not applicable to UE.
	Intel: the number of 5s is related to when UE will start everything. Within 5s, we can assume that the frequency and timing sync information is still available.
	Qualcomm: 5s is used for the case that UE does know the cell and do the measurement. Using 5s, it means that measurement is long as 20s. The longer measurement time means that that eNB is so busy and may not be used for transmission.
CATT: Option 1 is reliable.
LGE: From implementation aspects, Option 2 is complex. It is complicated for UE to predict the measurement time.
Decision:		Noted


R4-79AH-0187	Further consideration on LAA measurement requirements
						  CR-  rev  () v
					Source: Intel Corporation
(Replaces )
Abstract: 
[For Discussion]
Proposal 1:  In order to avoid the infinite measurement delay in LAA, the interval of two consecutive available DRSs for LAA cell detection and measurement shall be less than [5s]. 
Proposal 2:  For UE performing identification, the new identification procedure shall be restarted when the delay due to non-available DRS is larger than the corresponding requirements.
Discussion: 
Nokia: about the distribution of DRS occasions, there would be issue if the total measurement is too much long. Option 1 also allows uneven distribution.
	Intel: Option #1 is independent of the distribution. 
Ericsson: We have some misunderstanding about the link between option2 and observations. We should not specify the requirement when the SNR is low and UE cannot detect DRS reliable. Regarding observation for signaling, we think it is related to test applicability condition. When the required L and M met, the requirement needs be on hold.
	Qualcomm: UE should report any measurement the missed measurement is higher than 75%.
	Ericsson: UE may still report at -10dB of Es/Iot.
	Qualcomm: at -10dB, UE may do not have reliable measurement. Network does not know the side condition for UE. When UE is moving, if UE get one DRS at low SNR and two samples at higher SNR, UE’s measurement would be meaningless.
	Intel: We should focus on L and M to make sure UE measurement. If we mixed a lot of things, the requirement will be complex.
	Ericsson: Networks know something about L and M. 
	Qualcomm: how does network know the neighbor cells regarding L and M?
	Huawei: agree with Qualcomm. And network also does not know the bandwidth for measurement.
	Intel: Ericsson tries to decouple the requirement and applicability rule. We disagree with it. Problem of option #2 is ambiguity.
Huawei: Support #1. We also think 5s will lead to too loose requirement and we prefer to smaller value.
	Intel: 5s comes from the existing requirement. We are open to smaller value but we prefer to not using too small number. This is minimum requirement.
Decision:		Noted


R4-79AH-0125	Discussion on infinite measurement in LAA
						  CR-  rev  () v
					Source: Huawei, HiSilicon
(Replaces )
Abstract: 
Discussion on infinite measurement in LAA
Observation 1: Network could not predict the total number of configured DRS occasions in advance since network don’t know the SINR observed by UE and the measurement bandwidth performed by UE.
Observation 2: UE could not calculate the total number of configured DRS occasions in advance according to the percentage proposed by option 2.
Proposal: Option 1 could be used as a condition for applying the LAA measurement requirements.
Discussion: 
Ericsson: The configuration of DRS is given. Then UE do not need to predict anything in advance. UE just need to calculate the detectable DRS. UE and network do not need to predict anything.
Qualcomm: UE does not know whether 4 or 20 requirement will be applicable. UE need to do based on the worst case.
	Ericsson: we disagree with Qualcomm. 
Decision:		Noted


Specify relative limits for L and M
R4-79AH-0148	On constraining the maximum measurement time with LAA
						  CR-  rev  (Rel-13) v
					Source: Ericsson
(Replaces )
Abstract: 
On constraining the maximum measurement time with LAA
· Observation 1: Unlimited L and M parameters are undesirable for both UE and network.
· Proposal 1: The requirements should not apply for unrealistic values of L and M.
· Proposal 2: Specify relative limits for L and M (i.e., Option 1).
Discussion: 
Nokia: we support the proposals.
Qualcomm: What is the expected UE behavior if we agreed with Option 2?
	Ericsson: it is related to requirement applicability.
	Qualcomm: it is not only related to test applicability but related to implementation.
Intel: let’s assume we have the fixed L and M. the network will expect UE do the same measurement regardless of the distribution of available DRS sample. If all the samples are concentrated, what UE is expected to do, restarting the measurement or …?
	Ericsson: we have the 5s requirement for how long UE can remember the cell.
	Intel: Are you OK with Intel proposals with 5s?
	Ericsson: 5s requirement proposed by Intel is already in the specification.
	Qualcomm: Option 2 is based on worse number. Our big concern is on some situation that the time between the samples are too long.
	Ericsson: If we go for the smaller number, there are many scenarios that the requirement can not be applied.
	Qualcomm: If we assume the equal distribution, it 
Huawei: we cannot decouple of test and UE implementation.
Decision:		Noted


Specify relative limits for L and M + the maximum period between two DRS specified in term of number of DMTC periods
R4-79AH-0007	On preventing infinite measurement and cell identification time in LAA
						  CR-  rev  () v
					Source: Nokia
(Replaces )
Abstract: 
Infinite cell identification and measurement time issue is discussed and solution is proposed.
Observation 1: With option 1, it would be difficult to choose a maximum period between two consecutive DRS without ending up to too short period or too long total measurement time.
Observation 2: With option 2 the measurement time is more predictable than with option 1.
Observation 3: With option 2 the allowed LBT conditions can be controlled.
Observation 4: Defining only a maximum time could allow very long period without DRS transmission during the measurement.
Proposal 1: Define maximum cell identification and measurement times by using the percentage approach as in option 2.
Proposal 2: If the chosen maximum cell identification and measurement times are long, introduce additionally a maximum period between two consecutive DRS occasions as in option 1.
Proposal 3: L and M should not exceed 60 % of the total amount of configured discovery signal occasions within Tidentify and Tmeasure.
Proposal 4: The maximum allowed period without DRS transmission during Tidentify and Tmeasure should be long enough not to significantly decrease measurement success probability.
Discussion: 
Ericsson: Add the observation in Tables. The number of delay would be much longer if taking DRX into account.
Qualcomm: We do not know the phsycial meaning of evaluation. We do not want to combine Option1 and Option 2.
	Nokia: Option 1 may lead to very long measurement time.
	Qualcomm: we should decide which one between no measurement by using Option2 and longer delay by using Option 1 is perferrable, when LBT blocking probability is larger.
	Nokia: 
	Intel: What is the rationale that we need Option 2 considering that for all the options we can implicitly calculate the delay?
	Huawei: If we agreed with Option 1, Option 2 is redundant. Option 1 can provide the same information as that by Option 2.
Decision:		Noted


------------------------ Open Issues and discussion -----------------------
Previous agreements:
· In RAN4 #79, how to define LAA requirements to avoid the infinite measurement delay in LAA were extensively discussed but without consensus. There are two alternatives to resolve this problem currently:
· Option 1: The maximum time between two consecutive discovery reference signal occasions which are available at the UE for measurements does not exceed [TBD]. 
· Option 2: 
· The maximum time between two consecutive discovery reference signal occasions which are available at the UE for measurements does not exceed [TBD]. 
· And each of L and M does not exceed [TBD] of the total number of configured discovery signal occasions within Tidentify_inter_FS3 and Tmeasure_inter_FS3_CRS, respectively. 
· L is the number of configured discovery signal occasions which are not available during the time for cell detection at the UE due to the absence of the necessary radio signals from the measured cell
· M is the number of configured discovery signal occasions which are not available during Tmeasure_inter_FS3_CRS for the measurements at the UE due to the absence of the necessary radio signals from the measured cell.
· Proposal #1: RAN4 will investigate and decide which option is feasible to resolve the problem of LAA infinite measurement delay due to LBT in the next R4 meeting. 
Open issues
· Prevent infinite measurement and cell identification time:
· Option 1: Specify the maximum time between two adjacent avaialbe DRS occasions
· Option 1a (Qualcomm): Specify a maximum time X=16 DRS occasions (DMTC occasions?) between 2 detected DRS occasion;
· Option 1b (Intel): the interval of two consecutive available DRSs for LAA cell detection and measurement shall be less than [5s]
· For UE performing identification, the new identification procedure shall be restarted when the delay due to non-available DRS is larger than the corresponding requirements
· Option 1c(Huawei): The requirements in this section apply, provided that the maximum time between two consecutive discovery signal occasions which are available at the UE for measurements does not exceed [1] second.
· Option 2: Specify relative limits for L and M
· Option 2a (Ericsson): specify the relative limits for L and M such that
· L …,provided that L does not exceed [75%] of the total number of configured discovery signal occasions during Tidentify_intra_FS3,
· M…, provided that M does not exceed [75%] of the total number of configured discovery signal occasions during Tmeasure_intra_FS3_CRS.
· Option 2b (Nokia): specify the relative limits for L and M such that 
· L and M should not exceed 60 % of the total amount of configured discovery signal occasions within Tidentify and Tmeasure, and 
· If the chosen maximum cell identification and measurement times are long, introduce additionally a maximum period between two consecutive DRS occasions as in option 1.
Discussions
Qualcomm: Does Ericsson think it is useful to have the maximum time between two occasions?
	Ericsson: there will be no single number for maximum time between two occasions. As compromise, we can accept Nokia’s proposal.
	Intel: Why can we not use the single number for maximum time between two occasions, which is not related to DRX cycle or something else? The key point is related to UE implementation. We do not see the rationale to define the relative number. Different companies may have different number for relative number. Can we first agree on Option 1 and discuss whether Option 2 is need to be added.
	Huawei: Combination of Option 1 and Option 2 is not a good way. We have concern on the option 2 regarding feasibility. Option 2 is still problematic. Can we use option 1 as baseline?
	Ericsson: if we take 5s, we take DRX cycle 2.56s and L and M is 0. This configuration cannot be used in the network.
	Qualcomm: for 2b, we should be careful to choose the number. In some case, limit provided by one option may not work, while the other limit can work.
	Intel: the value in option 1 will be used for both cell identification and measurement. We should differentiate the values for cell identification and measurement.
	Huawei: we have concern on the measurement window. The measurement window is variable.
	Qualcomm: if we find out the scaling way to address the DRX scenario, is the Option 1 OK for Ericsson. 
	Ericsson: that is the separate issue.
	Intel: Option 2 does not improve or tighten the requirement for UE. What is benefit of Option 2 for both UE and network?
	Ericsson: if we choose some value some DRX cycles can not be used. E.g., with 5s maximum gap between two samples, 2.56s DRX cycle with L=1 does not work, because the total number of measurmenet is 5.2s>5s. Also there would be some issue for DMTC periodicities. And the delay may become extremely long.
	Huawei: we can use the scaling method proposed by Qualcomm and open to discuss the exact number.
	Intel: for Ericsson example, there would be not L and M values to be defined. Network should avoid scheduling such long DRX cycle. I do not think this the problem of Option 1.

On Thursday,
Qualcomm: Ericsson main concern is what we do for DRX. 
Ericsson: Our preference is to have the maximum measurement calculation in the number of DRS occasions. If we want to address the UE behaviour, we propose: 
· 5s requirement in the existing specification need to be increased and keep the UE behavior specified in the specification.
Ericsson: this is the limitation for total measurement/cell identification delay. This is the longest time that UE can remember the cell.
	Qualcomm: can Ericsson provide the details how this can be applied?
	Ericsson: we have value for maximum L and also change the 5s for LAA measurement.
	Qualcomm: what is the number of DRS occasions:
	Ericsson: 24*3 =72 DRS occasions. The other way is to follow the percentage
	Huawei: Use maximum requirements 24? We can go for the lagest one or we have different number for separate rows.
	Qualcomm: want to know the detailed UE behaviour for Ericsson’s proposal.
	Huawei: Propose the interval method and scaling can work.
	Ericsson: we want the exact number.
	Huawei: need further discussion.
	Nokia: we are neutral to interval method but the maximum time is needed.
	Ericssion: 72DRS would work. With the long DRX it will be translated to 8.x second and if all the DRS occasssions are successful, it is translated to 2.x second. The total number of delay would be reasonable.
	Qualcomm: it is used above 0dB. For low SNR, it is unlikely use case.
Huawei: should we capture some UE behaviour in the spec?
	Qualcomm: it would be hard.

On Thursday afternoon:
Huawei: we have concern on the measurement accuracy when the samples are not evenly distributed. 
	Ericsson: Are you going to provide the simulation results and what kind of simulation results will be provided.
	Qualcomm: maybe we can agree on it as baseline. If there is better solution, we can rethink about it.
Working assumptions: (if the issues are found about measurmenet accuracy or realistic distribution of DRS transmission opportunities, we will revisit it)
· Specify the total time such that
· Maximum cell identification time = [72] DMTC where UE should try to receive DRS
· Maximum measurement time = [60] DMTC where UE should try to receive DRS
· The 5s requirements for known/unknow in the existing requirements should be modificed by increasing the number to X to accommodate the use of DRX for LAA
· X is TBD
------------------------ Open Issues and discussion -----------------------
Draft CR
R4-79AH-0008	Preventing infinite cell identification, measurement and LAA SCell activation time
					36.133	 Source: Nokia
(Replaces )
Abstract: 
Clarification of L and M for cell identification, measurement and activation delay requirements according to our discussion paper.
Restriction for L and M is introduced. Minor editorial corrections done.
Additions are made on top of CRs R4-164567, R4-164568, R4-164756 and R4-164848, which were agreed in 3GPP RAN4#79 meeting.
Discussion: 

Decision:		Noted


R4-79AH-0126	CR on infinite measurement in LAA
					36.133	 Source: Huawei, HiSilicon
(Replaces )
Abstract: 
CR on infinite measurement in LAA.
The following condition for applying the measurement requirements is added:
“The requirements in this section apply, provided that the maximum time between two consecutive discovery signal occasions which are available at the UE for measurements does not exceed [1] second.”
Discussion: 

Decision:		Noted


R4-79AH-0149	Constraining the maximum measurement time in LAA
					36.133		Source: Ericsson
(Replaces )
Abstract: 
Constraining the maximum measurement time in LAA.
Maximum value restrictions are introduced for L and M
Discussion: 

Decision:		Noted


[bookmark: _Toc454493956]3.1.1.2	Others [LTE_LAA-Core]
Definition of FS3
R4-79AH-0009	Definition of FS3
					36.133	 Source: Nokia
(Replaces )
Abstract: 
Addition of FS3 to abbreviations
Discussion: 

Decision:		Noted


R4-79AH-0127	Difinition and abbreviation of Frame structure 3
					36.133	 Source: Huawei, HiSilicon, Nokia
(Replaces )
Abstract: 
Difinition and abbreviation of Frame structure 3
Discussion: 

Decision:		Endorsed


Clarification on measurement bandwidth: The requirements for measurement bandwidth ≥25 RB do not need to be tested
R4-79AH-0151	Clarification on measurement bandwidth
					36.133		Source: Ericsson
(Replaces )
Abstract: 
Clarification on measurement bandwidth.
It is clarified that the corresponding requirements for the larger BW do not need to be tested
Discussion: 
Huawei: we think that in the current specification, there is no ambiguity. In the current spec, some other requirements are defined as Optional either. We do not need such change.
	Ericsson: Optional is referred to capability signalling. We would like to make the test applicaibality clear.
	Huawei: for example, for the measurement gap, the second gap has no test case. There is no ambiguity here.
	Ericsson: From the network point view, optional is not clear. With the change, network should implement it but whether to test it depends on UE chip set vendor.
	Qualcomm: Option in this spec is different from optional feature in 36.306.
Decision:		Noted


Maitnenance
R4-79AH-0129	Editerial corrections on LAA requirements
					36.133		Source: Huawei, HiSilicon
(Replaces )
Abstract: 
Some editerial corrections on LAA requirements are provided.
Correct some typos in LAA core measurement requirements in section 8.11.2; 8.11.3; 8.12; B.2.13;
Correct some typos in conditions in section B.2.13.
Discussion: 
Ericsson: The last change is not acceptable.
Qualcomm: for inter-frequency, we do not need the change for noduration. For inter-frequency, we consider the gap.
	Huawei: this is for the situation where DRX is used. For intra-frequency, we consider the on-duration. For inter-frequency, we consider the gap.
Decision:		Revised to R4-79AH-0210 (from R4-79AH-0129) 


R4-79AH-0210	Editerial corrections on LAA requirements
					36.133		Source: Huawei, HiSilicon
(Replaces )
Abstract: 
Some editerial corrections on LAA requirements are provided.
Correct some typos in LAA core measurement requirements in section 8.11.2; 8.11.3; 8.12; B.2.13;
Correct some typos in conditions in section B.2.13.
Discussion: 
Qualcomm: side condtion of power level of Minimum CSI-RSRP for CSI-RS is wrong. We can come back next meeting.
Huawei: received the comments from Ericsson on “All”
Decision:		Revised to R4-79AH-0230 (from R4-79AH-0210) 


R4-79AH-0230	Editerial corrections on LAA requirements
					36.133		Source: Huawei, HiSilicon
(Replaces )
Abstract: 
Some editerial corrections on LAA requirements are provided.
Correct some typos in LAA core measurement requirements in section 8.11.2; 8.11.3; 8.12; B.2.13;
Correct some typos in conditions in section B.2.13.
Discussion: 

Decision:		Endorsed


[bookmark: _Toc454493957]3.1.2	RRM performance [LTE_LAA-Perf]
Test case list
R4-79AH-0231 (new)	Test case list for LAA RRM
					36.XXX	  CR-YYYY  (Rel-Y) vX.Y.Z
					Source: Ericsson
Abstract: 
This contribution provides the way forward on LAA RRM.
(for endorsement)
Discussion: 
Huawei: All the CRs will be endorsed.
	Ericsson: Make what the test cases are agreed clear. 
Decision:		Endorsed


R4-79AH-0130	Discussion on the open issues in LAA test cases
						  CR-  rev  () v
					Source: Huawei, HiSilicon
(Replaces )
Abstract: 
This contribution provides view on the open issues in LAA test cases
Proposal1: The intra-frequency, inter-frequency event triggered test cases on unlicensed carrier listed above are all needed.
Proposal 2: In order to simplify the LAA test case, the LBT model is applied on the target LAA SCell.
Proposal 3: Measurement bandwidth is set to 6RBs in LAA test cases.
Proposal 4: Flexible bandwidth configuration on PCell is feasible.
Discussion: 
Ericsson: for #1, 3,4 are aligned with our proposals. For #2, we need to consider it case by case. For the 3 cell tests, e.g., RSRP test cases, we should be careful how to apply the LBT model, which is aligned with our proposal.
	Huawei: In some case, applying LBT to two cells makes the test too complicated.
	Ericsson: try to agree the test case list.
CATT: agree with #1 and #4. Test case #2 (for event triggered reporting) is different from #3 and #4. All those test cases are are needed.
Qualcomm: We agree to introduce the test cases but we also need to consider the test applicability. Basic functionality is the same. For the UE we do not need run all the test cases for UE also supporting CA.
	Ericsson: we do not agree with Qualcomm comments. We should have clear test for unlicensed carriers.
Decision:		Noted


R4-79AH-0183	RRM Tests for LAA
						  CR-  rev  () v
					Source: Qualcomm Incorporated
(Replaces )
Abstract: 
Proposal 1: Introduce SCell activation, average RSSI, channel occupancy and measurement accuracy tests for LAA.
Proposal 2: Introduce only one event triggering test for LAA for UEs that support other CA combinations excluding Band 46.
Proposal 3: Introduce all the necessary test cases for a full CA test suite that should be applicable to UEs that only support CA with B46.
Proposal 4: For tests 3 and 4(event triggering) only the higher SNR range(SNR>=0dB) should be tested.
Compared to the proposals in [1], the analysis in this paper shows that all the test cases should be defined, however, the applicability should be clarified in the specs as follows:
Tests 1,3, 8, 9, 10, 11, 12 applicable to any UE supporting Band 46
Tests 2, 4, 7 applicable to UEs that only support CA with B46.
Discussion: 
Ericsson: we do not agree with the proposals. In measurement accuracy test, UE implementation is different. We need event triggered reporting test. For low SNR, we try to find the bad UE behaviour. The benefit to have one low SNR test is to have a good test coverage.
Qualcomm: we do have one event triggered reporting test.
	Ericsson: We don’t see the really problem to run 10~15 more test cases with shorter time.
	Qualcomm: We should consider that many new test cases are introduced in the release and consider them together.
Decision:		Noted


R4-79AH-0058	Remaining issues for RRM tests in LAA
						  CR-  rev  (Rel-13) v
					Source: Ericsson
(Replaces )
Abstract: 
Consideration of each of the open issues according to the earlier agreed way forward(R4-164774)
Proposal 1: Test case coverage in R4-161714 is confirmed
Proposal 2: Test cases are updated by volunteer companies to address TBDs
Proposal 3: Ês/Iot in tests is addressed as follows
· LBT is applied to SCell and Ês/Iot is calculated under the assumption that LBT is not applied (ie similar to Ês/Iot calculation for FS1/FS2 RRM test cases)
· A note is added to the table eg “Note x: This Ês/Iot value assumes that no cell is muted due to listen before talk modelling. If an interfering cell is muted on a given subframe, the actual Ês/Iot will be better than the specified value”.
Proposal 4: Test cases are updated if necessary by volunteer companies to ensure that they do not depend on 25RB measurement. Allowed measurement BW should be specified as 6RB in tests
Discussion: 
Huawei: we agree with #1. Qualcomm does not object to introduction of those test cases but want to define the applicaibltiy rule. For #3, if there is no LBT model being applied, how to verify the performance under LBT transmission.
	Ericsson: Our intention is to apply the LBT model, but the Es/Iot may be time-variant. We just want to clarify that Es/Iot calculation.
Ericsson: we do not see the meaning of applicability rule here. We do not agree that if UE can pass some licensed tests UE does not need to pass the unlicensed test cases.
	Qualcomm: functionality of UE is the same for some test cases for licensed and unlicensed carrier configurations.
· Introduce tests 1, 8, 9, 10, 11, 12 in R4-161714
· Whether to introduce the tests 2, 3, 4, 7 that is event triggered reporting tests need further discussion in this meeting.
· Ês/Iot in tests is addressed as follows
· LBT is applied to SCell, and Ês/Iot is calculated under the assumption there is no muting.
· A note is added to the table eg “Note x: This Ês/Iot value assumes that no cell is muted due to listen before talk modelling. If an interfering cell is muted on a given subframe, the actual Ês/Iot will be better than the specified value”.
Ericsson: address issue of event triggered reporting test by having separate test with lower SNR 
Agreement:
· Test cases are updated if necessary by volunteer companies to ensure that they do not depend on 25RB measurement. Allowed measurement BW should be specified as 6RB in tests
Decision:		Noted


[bookmark: _Toc454493958]3.1.2.1	LBT modeling [LTE_LAA-Perf]
R4-79AH-0057	LBT model for RRM tests in LAA
						  CR-  rev  (Rel-13) v
					Source: Ericsson
(Replaces )
Abstract: 
This paper discusses further details of the listen before talk model for RRM testing.
Non DRS transmission is needed, eg so that the UE can measure CQI in activation tests and is proposed to be used in all RRM tests without partial subframe, as described in the WF [1]).
To avoid duplicate discussions, it is proposed to wait on the outcome of demodulation discussions for the non DRS component of the model. During each non DRS transmission burst, OCNG (according to existing OCNG definition) or RMC data is transmitted.
A text proposal for the LBT model is provided:
A.3.14	Listen before talk model
A.3.14.1	Introduction
In some RRM test cases for FS3, a listen before talk (LBT) model is specified. The intention of the LBT model is to emulate using test equipment the behaviour of an FS3 eNB which performs channel measurement to check that the channel is clear prior to performing downlink transmission. 
A.3.14.2	Definition
Prior to each DMTC window, the test equipment shall determine whether to transmit a discovery reference signal (DRS) during the DMTC window with probability PDRS=[0.75]. In many cases the test requirement depends on the number of configured discovery signal occasions which are not available during the test, so the test equipment shall track how many DRS are not transmitted during the test period. If the test equipment determines that it shall transmit a DRS, then the timing of the DRS transmission within the DMTC window is randomly selected from the set of possible DRS transmission signal timings, such that there is an equal probability of any valid DRS timing.
For non DRS downlink transmission bursts, if the start time of the candidate transmission burst is within [8] subframes of the start of the DMTC window, transmission is not performed. Otherwise [insert description of demodulation non DRS signal transmission model without partial subframes here].
Discussion: 
Qualcomm: reusing the burst model is fine. One concern is for activation test we need to ensure non-DRS burst is available to UE.
	Ericsson: Should there be no LBT model for DRX?
	Qualcomm: We want to define the deterministic non-DRS model instead of random DRS model.
	Ericsson: what is the issue for random DRS model?
	Qualcomm: it is related to core requirement and if random DRS model is used, the core requirement may need to be changed. We want to put CQI resource available together with DRS.
Decision:		Noted


[bookmark: _Toc454493959]3.1.2.2	Test cases [LTE_LAA-Perf]
Activation/deactivation
R4-79AH-0017	Test case for LAA SCell activation and deactivation for known SCells without DRX
					36.133		Source: CATT
(Replaces )
Abstract: 
This CR defines test case for LAA SCell activation and deactivation for known SCells without DRX.
The test cases for LAA SCell activation and deactivation of known SCell with E-UTRA FDD and TDD PCell in non-DRX are introduced.
The parameter L in test requirements will be dicided by test equipment according to LBT model.
(Cat F or Cat B?)
Discussion: 
Huawei: for the test requirement section, the second paragraph why is [(m+337) + L * TDMTC_periodicity] ms?
	CATT: This value comes from the measuremenet cycle 320ms.
Ericsson: for activation test, test equipment does not know when UE makes measurement. It makes difficult for test equipment to know the measurement time.
Qualcomm: we prefer shorter periocidity. We have concern on test time.
Decision:		Revised to R4-79AH-0224 (from R4-79AH-0017) 


R4-79AH-0224	Test case for LAA SCell activation and deactivation for known SCells without DRX
					36.133		Source: CATT
(Replaces )
Abstract: 
This CR defines test case for LAA SCell activation and deactivation for known SCells without DRX.
The test cases for LAA SCell activation and deactivation of known SCell with E-UTRA FDD and TDD PCell in non-DRX are introduced.
The parameter L in test requirements will be dicided by test equipment according to LBT model.
(Cat F or Cat B?)
Discussion: 

Decision:		Endorsed


RSRP/RSRQ accuracy
R4-79AH-0003	CR of FDD intrafrequency absolute and relative RSRP accuracy test for SCell with FS3
					36.133	  CR-  rev  (Rel-13) v13.3.0
					Source: LG Electronics Inc.
(Replaces )
Abstract: 
This is CR of FDD intrafrequency absolute and relative RSRP accuracy test for SCell with FS3.
FDD intra-frequency RSRP accuracy test case is needed for SCell with FS3. It verifies the requirements defined in clause 9.1.19.2. Add test case of FDD intra-frequency RSRP accuracy for SCell with FS3.
(Is this CR based on the new versions of 36.133 v.13.4.0, i.e., the section number?)
Discussion: 
Huawei: for LBT model, you use A.3.14 but actually this section is for other purpose.
	LGE: Ericsson is preparing the CR for LBT model.
Decision:		Revised to R4-79AH-0211 (from R4-79AH-0003) 


R4-79AH-0211	CR of FDD intrafrequency absolute and relative RSRP accuracy test for SCell with FS3
					36.133	  CR-  rev  (Rel-13) v13.3.0
					Source: LG Electronics Inc.
(Replaces )
Abstract: 
This is CR of FDD intrafrequency absolute and relative RSRP accuracy test for SCell with FS3.
FDD intra-frequency RSRP accuracy test case is needed for SCell with FS3. It verifies the requirements defined in clause 9.1.19.2. Add test case of FDD intra-frequency RSRP accuracy for SCell with FS3.
(Is this CR based on the new versions of 36.133 v.13.4.0, i.e., the section number?)
Discussion: 

Decision:		Endorsed


R4-79AH-0004	CR of TDD intrafrequency absolute and relative RSRP accuracy test for SCell with FS3
					36.133	  CR-  rev  (Rel-13) v13.3.0
					Source: LG Electronics Inc.
(Replaces )
Abstract: 
This is CR of TDD intrafrequency absolute and relative RSRP accuracy test for SCell with FS3.
TDD intra-frequency RSRP accuracy test case is needed for SCell with FS3. It verifies the requirements defined in clause 9.1.19.2. Add test case of TDD intra-frequency RSRP accuracy for SCell with FS3.
(Is this CR based on the new versions of 36.133 v.13.4.0, i.e., the section number?)
Discussion: 
Change the section number for LBT model.
Decision:		Revised to R4-79AH-0212 (from R4-79AH-0004) 


R4-79AH-0212	CR of TDD intrafrequency absolute and relative RSRP accuracy test for SCell with FS3
					36.133	  CR-  rev  (Rel-13) v13.3.0
					Source: LG Electronics Inc.
(Replaces )
Abstract: 
This is CR of TDD intrafrequency absolute and relative RSRP accuracy test for SCell with FS3.
TDD intra-frequency RSRP accuracy test case is needed for SCell with FS3. It verifies the requirements defined in clause 9.1.19.2. Add test case of TDD intra-frequency RSRP accuracy for SCell with FS3.
(Is this CR based on the new versions of 36.133 v.13.4.0, i.e., the section number?)
Discussion: 

Decision:		Endorsed


R4-79AH-0005	CR of FDD intrafrequency RSRQ meaurement accuracy test for SCell with FS3
					36.133	  CR-  rev  (Rel-13) v13.3.0
					Source: LG Electronics Inc.
(Replaces )
Abstract: 
This is CR of FDD intrafrequency RSRQ meaurement accuracy test for SCell with FS3.
FDD intra-frequency RSRQ accuracy test case is needed for SCell with FS3. It verifies the requirements defined in clause 9.1.19.2. Add test case of FDD intra-frequency RSRQ accuracy for SCell with FS3.
Discussion: 
Change the section number for LBT model.
Decision:		Revised to R4-79AH-0213 (from R4-79AH-0005) 


R4-79AH-0213	CR of FDD intrafrequency RSRQ meaurement accuracy test for SCell with FS3
					36.133	  CR-  rev  (Rel-13) v13.3.0
					Source: LG Electronics Inc.
(Replaces )
Abstract: 
This is CR of FDD intrafrequency RSRQ meaurement accuracy test for SCell with FS3.
FDD intra-frequency RSRQ accuracy test case is needed for SCell with FS3. It verifies the requirements defined in clause 9.1.19.2. Add test case of FDD intra-frequency RSRQ accuracy for SCell with FS3.
Discussion: 

Decision:		Endorsed


R4-79AH-0006	CR of TDD intrafrequency RSRQ meaurement accuracy test for SCell with FS3
					36.133	  CR-  rev  (Rel-13) v13.3.0
					Source: LG Electronics Inc.
(Replaces )
Abstract: 
This is CR of TDD intrafrequency RSRQ meaurement accuracy test for SCell with FS3.
TDD intra-frequency RSRQ accuracy test case is needed for SCell with FS3. It verifies the requirements defined in clause 9.1.19.2. Add test case of TDD intra-frequency RSRQ accuracy for SCell with FS3.
Discussion: 
Change the section number for LBT model.
Decision:		Revised to R4-79AH-0214 (from R4-79AH-0006) 


R4-79AH-0214	CR of TDD intrafrequency RSRQ meaurement accuracy test for SCell with FS3
					36.133	  CR-  rev  (Rel-13) v13.3.0
					Source: LG Electronics Inc.
(Replaces )
Abstract: 
This is CR of TDD intrafrequency RSRQ meaurement accuracy test for SCell with FS3.
TDD intra-frequency RSRQ accuracy test case is needed for SCell with FS3. It verifies the requirements defined in clause 9.1.19.2. Add test case of TDD intra-frequency RSRQ accuracy for SCell with FS3.
Discussion: 

Decision:		Endorsed


CSI-RSRP accuracy
R4-79AH-0010	Intra-frequency absolute and relative CSI-RSRP accuracies for SCell with FS3
					36.133	 Source: Nokia
(Replaces )
Abstract: 
Corresponding LAA test case is introduced.
Test cases for Intra-frequency absolute and relative CSI-RSRP accuracies in CSI-RS based discovery signal with PCell in FDD/TDD and SCells in FS3 are introduced.
(Section number should be decided consdiering the new spec 36.133 and other test cases proposed in this meeting)
Change the section number for LBT model.
Discussion: 
Ericsson can organize the email discussion on the section numbering for new test cases before Agust meeting.
Qualcomm: we suppose to measure PCell. I wonder whether we need PCell measurement.
	Nokia: we made the test cases based on the existing test cases. We are open to it.
Agreement: Do not measure PCell for this test case.
Decision:		Revised to R4-79AH-0215 (from R4-79AH-0010) 


R4-79AH-0215	Intra-frequency absolute and relative CSI-RSRP accuracies for SCell with FS3
					36.133	 Source: Nokia
(Replaces )
Abstract: 
Corresponding LAA test case is introduced.
Test cases for Intra-frequency absolute and relative CSI-RSRP accuracies in CSI-RS based discovery signal with PCell in FDD/TDD and SCells in FS3 are introduced.
(Section number should be decided consdiering the new spec 36.133 and other test cases proposed in this meeting)
Discussion: 

Decision:		Endorsed


Avarage RSSI accuracy
R4-79AH-0060	LAA Average RSSI accuracy test
					36.133		Source: Ericsson
(Replaces )
Abstract: 
CR to introduce the LAA Average RSSI accuracy test
New tests for LAA Average RSSI accuracy with FDD and TDD PCells are introduced. Further details of the test methodology are given in R4-161715.
Discussion: 
Huawei: in PCell LBT is not applicable. For SCell, LBT is not used. This is LAA related test.
	Ericsson: The configuration the RSSI is measuremed on non-DRS subframe. If we use random LBT model, that will affect RSSI measurement. The averaging RSSI will combine different values of LBT and non-LBT. We try to solve such issue.
	Huawei: I want to see UE perform RSSI measurement on non-DRS occasions. It happens in the real life.
	Ericsson: We use two different Noc levels.
Decision:		Endorsed


Channel occupancy test
R4-79AH-0059	LAA channel occupancy test
					36.133		Source: Ericsson
(Replaces )
Abstract: 
CR to introduce the LAA channel occupancy test.
New tests for LAA channel occupancy with FDD and TDD PCells are introduced. Further details of the test methodology are given in R4-161715.
Discussion: 

Decision:		Endorsed


R4-79AH-0147	Channel occupancy accuracy requirements
					36.133		Source: Ericsson, Anritsu
(Replaces )
Abstract: 
Channel occupancy accuracy requirements.
There are no channel occupancy measurement accuracy requirements for LAA. Requirements for the channel occupancy measurement accuracy are introduced.
Discussion: 
Nokia: We have concern on the wording that UE shall correctly evaluate… It is not clearly defined in core part what does the “correctly” mean.
	Ericsson: we can work on this.
With the clarification and offline discussion, Nokia is OK with this version.
Decision:		Endorsed


R4-79AH-0216	Channel occupancy accuracy requirements
					36.133		Source: Ericsson, Anritsu
(Replaces )
Abstract: 
Channel occupancy accuracy requirements.
There are no channel occupancy measurement accuracy requirements for LAA. Requirements for the channel occupancy measurement accuracy are introduced.
Discussion: 
Ericsson: 
Decision:		Withdrawn


Intra-frequency event triggered reporting
R4-79AH-0131	Intra-frequency event triggered reporting under fading propagation conditions in synchronous cells in non-DRX based on CRS under Operation with Frame Structure 3
					36.133		Source: Huawei, HiSilicon
(Replaces )
Abstract: 
Test case for intra-frequency event triggered non-DRX in LAA is provided.
Test for Intra-frequency event triggered reporting under fading propagation conditions in synchronous cells in non-DRX based on CRS under Operation with Frame Structure 3 is specified.
(Section number should be decided consider the other new test cases proposed in this meeting)
Discussion: 
Ericsson: -6dB Es/Iot. Why is 80ms periodicity DMTC used?
	Huawei: for Es/Iot we are OK to lower value. What does Ericsson propose for periodicity? We want to reduce the test time.
	Ericsson: Can we use 40ms?
	Qualcomm: Let’s use 40ms as much as possible. If there is concern, we can use one test with 160ms and use 40ms for all the other tests. On side condition, we need take it with the whole discussion of test cases.
Decision:		Revised to R4-79AH-0217 (from R4-79AH-0131) 


R4-79AH-0217	Intra-frequency event triggered reporting under fading propagation conditions in synchronous cells in non-DRX based on CRS under Operation with Frame Structure 3
					36.133		Source: Huawei, HiSilicon
(Replaces )
Abstract: 
Test case for intra-frequency event triggered non-DRX in LAA is provided.
Test for Intra-frequency event triggered reporting under fading propagation conditions in synchronous cells in non-DRX based on CRS under Operation with Frame Structure 3 is specified.
(Section number should be decided consider the other new test cases proposed in this meeting)
Discussion: 
Ericsson: -6dB Es/Iot. Why is 80ms periodicity DMTC used?
	Huawei: for Es/Iot we are OK to lower value. What does Ericsson propose for periodicity? We want to reduce the test time.
	Ericsson: Can we use 40ms?
	Qualcomm: Let’s use 40ms as much as possible. If there is concern, we can use one test with 160ms and use 40ms for all the other tests. On side condition, we need take it with the whole discussion of test cases.
Decision:		Endorsed


R4-79AH-0132	Intra-frequency event triggered reporting under fading propagation conditions in synchronous cells in DRX based on CRS under Operation with Frame Structure 3
					36.133		Source: Huawei, HiSilicon
(Replaces )
Abstract: 
Test case for intra-frequency event triggered in DRX in LAA is provided.
Discussion: 
Ericsson: DRX periodicity is better to use 320ms otherwise UE may not sleep.
	Huawei: The proposal is fine.
Decision:		Revised to R4-79AH-0218 (from R4-79AH-0132) 


R4-79AH-0218	Intra-frequency event triggered reporting under fading propagation conditions in synchronous cells in DRX based on CRS under Operation with Frame Structure 3
					36.133		Source: Huawei, HiSilicon
(Replaces )
Abstract: 
Test case for intra-frequency event triggered in DRX in LAA is provided.
Discussion: 

Decision:		Endorsed


Inter-frequency event triggered reporting
R4-79AH-0011	Inter-frequency event triggered reporting
					36.133		Source: Nokia
(Replaces )
Abstract: 
Corresponding LAA test case is introduced.
Test cases for Inter-frequency event triggered reporting are introduced. Event A4 for FDD/TDD PCell and neighbouring cell with FS3 in band 46 is used in the test cases. Detailed parameters are left TBD, because inter-frequency requirements are not yet agreed for LAA.
(Section number should be decided consdiering the new spec 36.133 and other test cases proposed in this meeting; cover page)
Discussion: 
Ericsson: the threshold -93 the RSRP is not triggered. RSRP should be higher than the threshold.
Huawei: There would be some error in Iot column. -59 is incorrect.
	Nokia: work offline.
Decision:		Revised to R4-79AH-0219 (from R4-79AH-0011) 


R4-79AH-0219	Inter-frequency event triggered reporting
					36.133		Source: Nokia
(Replaces )
Abstract: 
Corresponding LAA test case is introduced.
Test cases for Inter-frequency event triggered reporting are introduced. Event A4 for FDD/TDD PCell and neighbouring cell with FS3 in band 46 is used in the test cases. Detailed parameters are left TBD, because inter-frequency requirements are not yet agreed for LAA.
(Section number should be decided consdiering the new spec 36.133 and other test cases proposed in this meeting; cover page)
Discussion: 

Decision:		Endorsed


Event triggered reporting on LAA deactived SCells
R4-79AH-0018	Test case for event triggered reporting on LAA deactivated SCells and interruption probability (0.5%) without DRX
					36.133		Source: CATT
(Replaces )
Abstract: 
This CR defines test case for event triggered reporting on LAA deactivated SCells and interruption probability (0.5%) without DRX
The test cases for measurement and event triggered reporting on LAA deactivated SCell are introduced for E-UTRAN FDD and TDD PCell interruption in non-DRX.
The parameter L in test requirements will be dicided by test equipment according LBT model.
(Cat F or Cat B?)
Discussion: 
Ericsson: it is difficult to check what the delay is.
Qualcomm: We have some problem with the measurement periodicity. Last we raised the problem for some CA test with 1.28s measurement periodicity.
Decision:		Revised to R4-79AH-0225 (from R4-79AH-0018) 


R4-79AH-0225	Test case for event triggered reporting on LAA deactivated SCells and interruption probability (0.5%) without DRX
					36.133		Source: CATT
(Replaces )
Abstract: 
This CR defines test case for event triggered reporting on LAA deactivated SCells and interruption probability (0.5%) without DRX
The test cases for measurement and event triggered reporting on LAA deactivated SCell are introduced for E-UTRAN FDD and TDD PCell interruption in non-DRX.
The parameter L in test requirements will be dicided by test equipment according LBT model.
(Cat F or Cat B?)
Discussion: 

Decision:		Endorsed


[bookmark: _Toc454493960]3.1.2.3	Others [LTE_LAA-Perf]
CR: conditions for intra-frequency measurement
R4-79AH-0128	Correction on intra-frequncy discovery signal conditions in LAA
					36.133		Source: Huawei, HiSilicon
(Replaces )
Abstract: 
Correction on intra-frequncy discovery signal conditions in LAA.
For intra-frequency CRS based measurement and CSI-RS based measurement, the conditions are different.
· For CRS Es/Iot is not less than -6dB;
· For CSI-RS Es/Iot is not less than 0dB
Conditions for intra-frequency CRS-based measurements and CSI-RS based measurements are specified respectively.
Discussion: 
Ericsson: we see no need of the CR. The additional condition is already in the table for parameters.
	Huawei: which table?
	Ericsson: in the measurement time core requirement table.
LGE: I have similar view as Ericsson. Table B3.21.3 cover this parameter.
	Huawei: since the side conditions for core requirement for CRS and CSI-RS are different.
Qualcomm: Can we change the Minimum CSI-RSRP from -124 to -118 considering 6dB power booisting.
	Huawei: we need to check it.

Huawei: we follow what we did for inter-frequency. It is not new.
	Ericsson: we see the change is not needed.
On Thursday,
Huawei: have sent the two CRs one is for intra-frequency and the other is for inter-frequency and want to collect the views from companies.
	Ericsson: there would be misalignment but not sure whether we need the CR. Come back next meeting.
	Huawei: Since there is misalignment, there would be two way to solve it, either correcting intra-frequency or correcting the inter-frequency.
	Ericsson: The next meeting is the last meeting.
Decision:		Noted


Compared samples are close in time
R4-79AH-0150	Relative measurement accuracy requirements
					36.133	 Source: Ericsson
(Replaces )
Abstract: 
Relative measurement accuracy requirements.
The relative measurements with LBT may become challenging when the compared samples of the two different measurement components are not sufficiently close in time.
An additional condition is added to ensure that the compared samples are sufficiently close in time.
Discussion: 
Qualcomm: it is related to discussion of Option 1 and Option 2. With this CR, it seems that you accept Option 1.
	Ericsson: It is different from the discussion of Option 1 and Option 2 for infinite measurement time.
Huawei: In legacy requirement, there is no such condition although the delay is long.
	Ericsson: we can further investigate it. It is first time that we realize this issue. In the legacy, the reference signal is always available. But for LAA it is not the same case.
	Huawei: for legacy, we do not assume the two samples from two cells involved in the measurmenet are completely same especially for the long DRX case.
	Ericsson: our understanding that the interference is not much different. The problem may happen for LAA.
	Huawei: how serious?
Decision:		Noted


[bookmark: _Toc454493961]3.2	UE demodulation (36.101) [LTE_LAA-Perf]
[bookmark: _Toc454493962]3.2.1	Channel model [LTE_LAA-Perf]
R4-79AH-0056	Signal Model for RRM and UE performance
						  CR-  rev  (Rel-13) v
					Source: Ericsson
(Replaces )
Abstract: 
Provide signal model for RRM and UE performance.
Observation 1: It is easier for option 1 to extend into RRM test and CSI test but it is difficult for option 2
Observation 2:  It may be challenge to extend option 2 into eLAA demodulation
Observation 3: There is no benefit observed for option 2 compared with option 1 and the drawback of option 2 is obviously. 
Based on these observations, we have the following proposal:
Proposal 1: Adopt option 1 as the signal model for LAA demodulation and CSI
Discussion: 
LGE: support the Option 1 for the signal model. I am sure whether the different model should be used for CSI.
	Ericsson: for CSI the main difference is the power level. For CSI, we use different levels for separate bursts.
Qualcomm: we also support Option 1. Now it will be extended to RRM and demodulation test. We may need consider the different configuration of burst length.
	Ericsson: we can have general model but use different parameters for demodulation, RRM, like length of burst.
Intel: We are fine with Ericsson’s proposal. In UE behavior, there is no difference. According to Ericsson reason to reuse it for RRM, we can agree on Option 1.
Huawei: we did not find too much difference between Option 1 and Option 2. We need further review. And Option 2 can also work. We should not make decision so far.
	Ericsson: we are fine with more review.
	Huawei: before the meeting, Ericsson provided the detailed simulation results. All the decision should be based on evaluation. According to Ericsson simulation results, there may be still probem.
R&S: Option 1 is less determininstic and Option 2 is more deterministic. If we accepted Option 1, different test equipmenet vendor may have different implementation and thus the results will be different.
Intel: Both option 1 and option 2 are with some random. UE had no knowledge about the model. Majority of companies support Option1.
Qualcomm: RAN4 agrees Option1 unless performance reliability issue is not identified.
Agreement: RAN4 agrees Option1 unless performance reliability issue is identified.
Decision:		Noted


R4-79AH-0169	Disc on burst transmission model
						  CR-  rev  () v
					Source: Huawei, HiSilicon
(Replaces )
Abstract: 
Give our view about the burst transmission model for LAA based on the simulation results for TM4 4x2 test case.
· Proposal 1: use Option 2 for burst transmission model.
Discussion: 

Decision:		Noted


R4-79AH-0190	Discussion on LAA burst transmission model for UE tests
					36.101	  CR-  rev  () v
					Source: Intel Corporation
(Replaces )
Abstract: 
Proposal 1: Although option-2 has less randomness than option-1, both options have randomness of transmission signals and payloads. We think no significant difference between two options.
Discussion: 
R&S: should the model be used for demodulation, CSI and RRM.
Qualcomm: there will be some constraint on Option 1 being used for RRM.
Ericsson: Option 2 is difficult to be extended to RRM.
	Huawei: Option 2 can be.
	Ericsson: In this meeting, we need to make decision. We have done enough anlaysis.
Decision:		Noted


------------------------ Open Issues and discussion -----------------------
Previous agreements:
Two options were captured in R4-164748.
Open issues:
· Initial and ending partial subframes:
· If the number of subframes is equal to 1, set the subframe as full subframe, otherwise
· If initial partial subframe is supported by UE, select start symbol for initial subframe randomly from {0, 7} with equal probability for each burst transmission. Otherwise, start symbol of initial subframe is always 0. 
· If end partial subframe is supported by UE, select number of OFDM symbols in end subframe randomly from {6, 9, 12, 14} with equal probability for each burst transmission. Otherwise, end subframe always has 14 OFDM symbols.
· Approaches to generate the transmission pattern and burst lengths under test
· Option 1: (Ericsson, LGE)
· Determination of burst format 
· Select the number of subframes randomly from {1,3,5,8} with equal probability
· Determine the initial partial and ending partial subframes by using the approach in bullet “Initial and ending partial subframes” for each burst
· For each transmitted/muted burst 
· TE determines burst format 
· TE generates a uniform random variable from [0, 1]
· If random variable is less than p=[0.5] 
· If both end subframe of previous burst and initial subframe of new burst is full subframe, start burst transmission after deferring one subframe
· Otherwise, start transmission from the latest start symbol determined from the determined burst format
· Otherwise, mute burst transmission
· Muting duration is same as number of subframe for determined burst format
· Option 2: (Huawei)
· Set the transmission cycle and burst pattern set:
· Set the cycle for a burst pattern to 40ms; Fix the TB size to 18SFs the per burst pattern; Design 2 patterns: {1, 8, 4, 5} and {2, 7, 3, 6} that covers all possible number of subframes.
· Determine the burst format: 
· Select one pattern randomly from 2 pattern sets: {1, 8, 4, 5} and {2, 7, 3, 6};
· Select the number of subframe randomly from {1, 8, 4, 5} or {2, 7, 3, 6};
· Determine the initial partial and ending partial subframes by using the approach in bullet “Initial and ending partial subframes” for each burst
· Burst Transmission
· TE selects the transmission start point randomly from the four 10 subframes in order;
· Defer at least one slot and less than 20ms before each transmission;
· If the continuous transmission period exceeds 8ms, start the burst transmission by deferring one subframe;
· Repeat the above steps for [10000]ms.

Agreements:
· RAN4 agrees Option1 unless performance reliability issue is identified
· Further check the conditions for generate the initial partial and ending partial subframes, i.e., “If initial partial subframe is supported by UE,” and “If end partial subframe is supported by UE,”
------------------------ Open Issues and discussion -----------------------
[bookmark: _Toc454493963]3.2.2	PDSCH demodulation test [LTE_LAA-Perf]
Test setup
R4-79AH-0188	Discussion on LAA UE demodulation performance tests
					36.101	  CR-  rev  () v
					Source: Intel Corporation
(Replaces )
Abstract: 
Proposal 1: Introduce one burst signal detection performance test at low SNR via control channel test.
Proposal 2: Regarding the LAA sub-features, the number of testcases must be managed. RAN4 considers splitting the testing scope as
· Verify the PDCCH performance in low SNR
· Test Scenario 3: Initial partial subframe + full subframe;
· Test Scenario 4: Initial partial subframe + full subframe + ending partial subframe. 
· Test PDSCH performance
· Test Scenario 1: full subframe only;
· Test Scenario 2:  full subframe + ending partial subframe;
· Alternatively, we are open to consider implicit control channel tests via PDSCH.
Proposal 3: We prefer to put a test of {ePDCCH + LAA with initial partial subframe} for further discussion.
Observation 1: Burst signal detection performance can be degraded in low SNR region, and it may lead to total performance degradation. 
Observation 2: It is not necessary to reuse the legacy CA test TO value for Rel-13 LAA feature.
Proposal 4: Verify AGC/FTL/TTL tracking loop and CRS channel estimation performance. Select option 2 with FO=200 Hz, TO=3 us for proper FTL/TTL tracking loop test.
Proposal 5: We propose to study based on transmission modes as the legacy CA tests
· PCell 
· TM4 rank-2, EVA5, 4x2 Low, 16QAM ½ 
· TM3 rank-2, EVA5, 2 x2 Low, 16QAM ½
· SCell 
· Test 1 : TM4 4x2, EVA5
· Test 2 : TM9 2x2, EVA5
Observation 3 : The core MBSFN + TM9 behavior has been verified by Rel-13 TM9 test modification. We don’ see test need for additional tests for LAA+TM+MBSFN requirement, that MBSFN configuration is NOT applied to some exceptional subframe cases. 
Proposal 6: Concurrent feature with MBSFN configurations may not be taken for granted as a mandatory concurrent feature test in RAN4. RAN4 needs to check perforamance and usecase benefit to introduce a related test.
Proposal 7:  We prefer to focus basic TM9 + LAA performance studies without MBSFN configurations. 
Discussion: 
Huawei: for #2, if we assume that PDCCH test will be introduced, splitting the test cases according to capability. UE with some capability can only be tested against part of test cases. UE with the other capability will be tested against the other part of test cases. 
Huawei: 750Hz is calculated according to the centre frequencies used by licensed carrier and unlicensed carrier. Maybe lower MCS 16QAM 1/2 can not be used to differentiate the good UE or bad UE, if no frequency offset or smaller frequency offset is configured.
Huawei: for PCell, we prefer to have test cases with different bandwidths for future-proof. For MBSFN, you discuss the different thing. For LAA, under the MBSFN configuration, the MBSFN configuration will be overided when LBT transmission.
	Intel: PCell and SCell channel is different. Why Doppler shift is different between PCell and SCell? Huawei observation for MBSFN is valid. Rate matching is one thing. We need to study step by step. We need to start with non-MBSFN and later we consider MBSFN. We need focus on non-MBSFN first.
	Ericsson: It is better to keep the Doppler. Can we change the Doppler shift for SCell? We want to keep PCell no change and change SCell Doppler.
Qualcomm: for #1, I am not sure whether we can verify the performance at lower SNR by using it. It will be very challenging to align the requirements. We have concern on whether such low SNR is typical scenario for LAA. For #2, we share the same view as Huawei. For #3, ePDCCH +LAA is critical feature. We do not see the need for such test. For #4, RAN4 have specified the TM1 test with larger frequency/time offset. UE should be assumed to do tracking on separate CC. For MBSFN, we share the same view as Huawei.
	Intel: to us, we do not test in very low SNR. We think -2dB is reasonable for LAA. We can carefully select SNR test point. For #2, the functionality test is more important. If UE supported initial partial subframe, such UE performance can be verified only by PDCCH requirements. For ePDCCH+LAA, ePDCCH is very important for LAA. There will be some ambiguity on UE behaviour. EPDCCH is important. We only need to specify the full subframe performance for EPDCCH. EPDCCH is per UE capability. We propose to explicitly show the EPDCCH+LAA can be supported.
	Ericsson: EPDCCH is fundamental and we need such test.
	Huawei: we do not want to have EPDCCH test since we have DMRS based PDSCH test.
LGE: for #1, PDSCH performance can not be used to differentiate the UE performance at low SNR. We need consider the. For MBSFN, whether MBSFN is configured or not the PDSCH performance will not be impacted if UE does not support partial subframe.
Ericsson: for #1, we think the observation is valid. LGE have another observation for it. We can consider control channel performance for low SNR and PDSCH performance for high SNR. For time/frequency offset, we would like to understand what is the assumption from UE. What is the exact number for frequency offset and timing offset? Operator who will deploy LAA may take the time offset specified in RAN4 into account when operator deployed RRH. For LAA requirement, we want to reuse the same number of time offset as that for CA. In Rel-10, we have discussed the RRH deployment and consider the impact of buffer and ACK/NACK feedback, and 30us time offset is compromise. Since we do not change anything, we prefer to reuse 30us timing offset for LAA. Otherwise, it will rule out some deployement.
	Qualcomm: this capability can be verified by the existing TM1 test. We do not see the difference for deployment of CA or LAA. We can reuse CA requirement.
	Intel: It is not reasonable to reuse all the same values. We want the intra-vendor to have some compromise. If the timing offset is large, using CRS/CSI-RS for tracking only cannot guarantee the tracking performance.
Ericsson: we are fine without the agreement “the frequency/timing tracking will be conducted per CC for CA and LAA operation”, but what the Qualcomm and Intel’s understanding on the frequency tracking and timing tracking.
Qualcomm: LAA eNB should maintain the same PUSCH demodulation performance on PCell for CA and LAA. If eNB vendor can guarantee the same performance above, we can agree on having such agreement.
Decision:		Noted


R4-79AH-0050	General test setup for UE demodulation and CSI
						  CR-  rev  (Rel-13) v
					Source: Ericsson
(Replaces )
Abstract: 
Provide our view on the open issues of UE demodulation and CSI.
Proposal 1: 
· The performance requirements are defined based on one primary cell and one LAA Scells in Rel-13, and 
· The performance requirements for multiple LAA Scells (at least up to 4 LAA Scells) will be defined in Rel-14, and 
· UEs that conform to Release 13 and support multiple LAA Scells shall support the corresponding requirements defined in Rel-14, which will be captured in 36.307. 
Proposal 2: Explicitly specify the PDCCH and EPDCCH performance requirements
Propose 3: TM3 2x2 PDSCH test can be combined with explicitly PDCCH test in order to reduce the test case number
Proposal 4: The frequency offset between carriers can be 750 Hz and the time offset between PCcell and LAA Scells is 30.26 usec.
Proposal 5: Test scenario 4 will be used for simulation results alignment and the specification will be updated based on latest RAN agreements on whether ending partial subframe is mandatory or not.
Discussion: 
Intel: for #1, why should we make it release independent? Is it common understanding? RF requirements should be release independent? Should LAA demodulation requirements be release independent?
Qualcomm: We agree with #1. If RF room, they provide the new band combination in new release. Regarding to simulation alignment, we want to have separate alignment. We try to have alignement for all the scenarios although companies may have further thought abouth common requirement or separate requirements should be introduced. And the coding rate on partial and full subframe are similar.
	Intel: demodulation test cannot easily be release independent.
	Ericsson: For UE which is claimed to support Rel-14 band combinations and Rel-13 LAA, it should fulfil the Rel-13 LAA requirements.
	Ericsson: for #5, I am fine to run the different simulations for different test scenarios. But the time to finalize the work is limited. Can companies provide the separate results for all the scenarios?
Huawei: For EPDCCH, we do not think that we should introduce such test. Support #4. For #5, there is no further discussion on last RAN plenary. Partial subframe should be treated as optional. For different scenarios, we can consider providing different simulation results.
Verizon: #4 is valid and we should consider the values and make them be aligned with the earlier work or scenario in RAN4.
Agreement: Provide the separate simulation results for different test scenarios related to support of initial paritial and/or ending partial subframes in the next meeting.
Decision:		Noted


R4-79AH-0016	Remaining issues on LAA PDSCH demodulation performance requirements
						  CR-  rev  () v
					Source: Qualcomm Incorporated
(Replaces )
Abstract: 
In this contribution, we provide our view on remaining open issues for LAA PDSCH demodulation performance requirements.
Proposal 1. For CRS TM, introduce only TM4 test with 4x2 antenna configuration. 
Proposal 2. For TM9 test, employ random precoding with 1 PRG granularity in frequency domain and 1 ms granularity in time domain. 
Proposal 3. Configure MBSFN subframe in subframe 4 and 9 in TM9 test.  
Proposal 4. Specify 0us timing offset and 0Hz frequency offset between Pcell and LAA Scell. 
Discussion: 

Decision:		Noted


R4-79AH-0046	Discussion on demodulation performance requirement for LAA
						  CR-  rev  () v
					Source: LG Electronics Inc.
(Replaces )
Abstract: 
· Proposal 1: At least, explicit control channel performance requirement should be defined for initial partial subframe supporting UE.
· Proposal 2: MBSFN subframe configuration does not need for LAA demodulation performance requirement.
· Proposal 3: Option 1 based rank 2 for TM4 and rank 1 for TM9 could be considered in LAA demodulation performance requirements.
· Proposal 4: For burst transmission model, Option 1 is suitable to reflect various LAA conditions.
Discussion: 
Qualcomm: Testability for partial subframe should be solved by PDSCH test. The reason is because by decoding PDSCH throughput can be maintained. We propose to have PDSCH test with shorter PDSCH burst.
	LGE: Initial partial subframe supporting UE. We want functionality test.
Huawei: support proposal #2. For TM9 we have agreed to have rank-2.
	LGE: we do not have any agreement for rank.
Intel: for #4, we agree with LGE. The MBSFN configuration is not so meaningful. Many companies have performance concern. RAN4 should be careful to introduce the MBSFN test. We would like to focus on non-MBSFN test.
	Huawei: I do not understand why to say MBSFN is meaningless. Why should RAN1 specify the MBSFN exception for LAA transmission?
	Intel: I do not say MBSFN is meaningless. But MBSFN with 2 subframes is not sufficient to fulfil the test purpose. If there is concern on performance, we want to consider it later.
	LGE: if UE detect the partial subframe, UE behaviour is the same no matter whether MBSFN is configured or not.
Decision:		Noted


R4-79AH-0170	Disc on LAA test cases
						  CR-  rev  () v
					Source: Huawei, HiSilicon
(Replaces )
Abstract: 
As per the RAN plenary discussion about ending partial subframe, decide which test cases are to be defined by RAN4.
· Proposal 1: Reuse the same test parameters including burst transmission model except for the scheduling schemes, and specify the LAA demodulation performance requirements for four test scenarios depending on UE capabilities
· Proposal 2: consider two options to specify the requirements for four test scenarios, and final decision depends on the alignment of simulation results:
· Option 1: Specify the separate required SNRs for each test scenario
· Option 2: Choose the worst case and specify the uniform required SNR covering all the test scenarios
· Proposal 3: Regarding (e)PDCCH performance verification, we suggest to consider using PDCCH BLER as test metric to verify the AGC and timing/frequency tracking performance under relatively lower SNR test point.
· Proposal 4: We propose Option 1, i.e., MBSFN is configured in subframes 4 and 9 for TM9 test case.
· Proposal 5: it is proposed to use (200 Hz, 3 us) as timing offset and frequency error if MCS is 64QAM 0.6. Otherwise, it is proposed to use (750Hz, 30.26μs). 
· Proposal 6: Introduce TM3 2x2, TM4 4x2, and TM9 2x2 tests for LAA SCell.
Discussion: 

Decision:		Noted


------------------------ Open Issues and discussion -----------------------
Previous agreements:
The agreements were captured in R4-164749.
Open issues:
· PCell and LAA SCell number of the test cases (Ericsson)
· The performance requirements are defined based on one primary cell and one LAA Scells in Rel-13, and 
· The performance requirements for multiple LAA Scells (at least up to 4 LAA Scells) will be defined in Rel-14, and 
· Release independent: UEs that conform to Release 13 and support multiple LAA Scells shall support the corresponding requirements defined in Rel-14, which will be captured in 36.307.
· Test cases for full, initial and ending partial SFs
· Option 1: Test Scenarios will be defined: 
· Test Scenario 1: full subframe only;
· Test Scenario 2: full subframe + ending partial subframe;
· Test Scenario 3: Initial partial subframe + full subframe;
· Test Scenario 4: Initial partial subframe + full subframe + ending partial subframe. 
· In case that RAN plenary make decision that supporting ending paratial subframe is mandatory, Test scenario #1 and #3 can be removed.
· (The same transmission model will be used. The difference for test scenarios is whether and which partial subframes will be scheduled for transmission)
· Option 2: RAN4 considers splitting the testing scope as
· Verify the PDCCH performance in low SNR
· Test Scenario 3: Initial partial subframe + full subframe;
· Test Scenario 4: Initial partial subframe + full subframe + ending partial subframe. 
· Test PDSCH performance
· Test Scenario 1: full subframe only;
· Test Scenario 2: full subframe + ending partial subframe;
· MBSFN subframe configurations
· Option1: MBSFN is configured in subframes 4 and 9 for DMRS-based transmission mode (Qualcomm, Huawei)
· Option 2: Not configure MBSFN (LGE, Intel)
· Frequency offset and timing error
· Option 1: 750Hz, 30us (Ericsson, Huawei)
· Option 2: 200Hz, 3us ( Intel)
· Option 2a: 200Hz, 3us with 64QAM 0.6 as MCS (Huawei)
· Option 3: 0Hz, 0us (Qualcomm)
· Transmission mode and antenna configuration for test cases on SCell
· Option 1: TM4 4x2, TM9 2x2 (Qualcomm, LGE, Intel)
· Option 1a (Intel): 
· Test 1: TM4 4x2, EVA5, 
· Test 2: TM9 2x2, EVA5
· Option 2: TM3 2x2, TM4 4x2, TM9 2x2 (Ericsson, Huawei)
· Test 1: TM3 2x2 EVA70
· Test 2: TM4 4x2 EVA5
· Test 3: TM9 2x2 EVA5
Discussions:
Verizon: regarding timing offset, we should consider the propagation delay and there are a lot of scenarios. We prefer to using the existing timing offset difference.
Qualcomm: we do not say the large delay cannot be guaranteed by UE. The requirements to verify UE performance have already been specified. Except for TM1 test with 30us, all the other CA requirements are without timing offset.
Ericsson: Given that the tracking is conducted per CC, for LAA there would be no problem. What is the problem to set such condition for LAA test.
Qualcomm: we have concern on test complexity. We want to have limited number of dedicated test to verify the performance.
	Ericsson: if there is no technique issue, we do not see why not to introduce such condition for the tests. We worry abouth without such condition the deployment will be limited.
Intel: Ericsson neglected the difference between LAA and CA deployement.
Ericsson: The number is derived from the inband scenario. From deployment aspects there is no difference between LAA and CA.
Qualcomm: Add the agenda for having PUSCH performance.

Discussions on frequency and timing error:
· Apply following frequency offset and timing error to one LAA PDSCH requirements for UE who supports LAA but not support CA, otherwise no frequency offset and timing error will be used
· Frequency offset: 200Hz
· Timing error: 
· Opion 1: 30us
· Option 2: 3us
· Add the agenda for having PUSCH performance on PCell and discuss the performance requirements for PUSCH on PCell with LAA SCell on-off transmission in the next meeting (Qualcomm).

Agreements:
· Test Scenarios will be defined: 
· Test Scenario 1: full subframe only;
· Test Scenario 2: full subframe + ending partial subframe;
· Test Scenario 3: Initial partial subframe + full subframe;
· Test Scenario 4: Initial partial subframe + full subframe + ending partial subframe. 
· In case that RAN plenary make decision that supporting ending paratial subframe is mandatory, Test scenario #1 and #3 can be removed.
· Transmission mode and antenna configuration for test cases on SCell
· Test 1: TM4 4x2 EVA5 on LAA SCell with TM4 4x2 EVA5 on PCell
· Test 2: TM9 2x2 EVA5 on LAA SCell with TM3 2x2 EVA70 on PCell
· There is no MBSFN configuration

------------------------ Open Issues and discussion -----------------------
Simulation assumptions
R4-79AH-0051	Simulation assumptions for PDSCH
						  CR-  rev  (Rel-13) v
					Source: Ericsson
(Replaces )
Abstract: 
Provide simulation assumption for PDSCH.
(For approval)
Discussion: 
Qualcomm: we need consider it further. Have concern on MCS.
LGE: concern on TM9 rank-2. We prefer to have rank-1 test.
Agreement: The simulation assumptions provided in this document are only for companies to run and provide the simulation results in the next meeting, and there is no implication on the final requirements.
Update the channel model from EVA5 to EVA70.
Decision:		Revised to R4-79AH-0232 (from R4-79AH-0051) 


R4-79AH-0232	Simulation assumptions for PDSCH
						  CR-  rev  (Rel-13) v
					Source: Ericsson
(Replaces )
Abstract: 
Provide simulation assumption for PDSCH.
(For approval)
Discussion: 
Update the channel model from EVA5 to EVA70.
Decision:		Endorsed


Simulation results
R4-79AH-0053	Initial Results for TM4 and TM9
						  CR-  rev  (Rel-13) v
					Source: Ericsson
(Replaces )
Abstract: 
Provide iniitial simulation results for TM4 and TM9
Discussion: 

Decision:		Noted


Draft CR
R4-79AH-0172	Draft CR for introducing LAA PDSCH demodulation performance requirements
					36.101	  CR-  rev  (Rel-13) v13.3.0
					Source: Huawei, HiSilicon
(Replaces )
Abstract: 
In this CR we will introduce the new PDSCH demodulation performance requirements for LAA.
Introduced the PDSCH demodulation performance requirements for LAA.
Discussion: 

Decision:		Revised to R4-79AH-0226 (from R4-79AH-0172) 


R4-79AH-0226	Draft CR for introducing LAA PDSCH demodulation performance requirements
					36.101	  CR-  rev  (Rel-13) v13.3.0
					Source: Huawei, HiSilicon
(Replaces )
Abstract: 
In this CR we will introduce the new PDSCH demodulation performance requirements for LAA.
Introduced the PDSCH demodulation performance requirements for LAA.
Discussion: 
Qualcomm: how can be tested for PCell? We need discussion on how to test PCell.
	Chair: delete the CA configuration from the section title.
LGE: For LAA SCell, no OCNG should be used?
	Ericsson: we may need OCNG for subframe#0 and subframe#5 within the burst. We may need the new OCNG.
	Qualcomm: we could add the note that there would be no transmission outside the burst.
Ericsson: we need changes for the wording for licenced Cell, LAA SCell and FS3. We need to unify the terminology.
Decision:		Endorsed in principle


R4-79AH-0208	Draft CR for reference channel for LAA demodulation performance requirements
					36.101	  CR-  rev  (Rel-13) v13.3.0
					Source: HuaWei Technologies Co., Ltd
(Replaces )
Abstract: 
Introduced the reference channels for PDSCH demodulation performance requirements for LAA.
Discussion: 
Intel: No DRS configuration is considered. We should consider DRS configuration.
Decision:		Noted


R4-79AH-0209	Draft CR for reference channel for LAA demodulation performance requirements
					36.101	  CR-  rev  (Rel-13) v13.3.0
					Source: HuaWei Technologies Co., Ltd
(Replaces )
Abstract: 
(Withdrawn?)
Decision:		Withdrawn


[bookmark: _Toc454493964]3.2.3	Test for other channels [LTE_LAA-Perf]
R4-79AH-0015	On PDCCH demodulation test for LAA
						  CR-  rev  () v
					Source: Qualcomm Incorporated
(Replaces )
Abstract: 
In this contribution, we provide analyses on the need for separate PDCCH demodulation test.
Observation 1. With fast AGC, 100% BLER is observed in first subframe in LAA burst. 
Observation 2. If UE implements fast AGC, there is significant degradation in PDSCH demodulation performance. Therefore, PDSCH demodulation test can rule out fast AGC implementation for LAA demodulation. 
Observation 3. Time domain filter for CRS channel estimation with discontinuous/irregular CRS symbol was already verified in existing TDD and MBSFN subframe test. 
Based on these observation, we would like to propose
Proposal 1. It is not necessary to introduce separate PDCCH demodulation test in LAA.
Discussion: 
Ericsson: for Figure 1 what is the assumption for AGC? We would like to have further understanding. Clipping error only results to degradation rather than totally wrong. Randomly CRS is observed in LAA. UE can only use limited length filter for LAA. For the filter, the different design from legacy UE would be used for LAA. We really need the PDCCH test.
	Qualcomm: we assume the first symobol is saturated. Corruption of the first symbol will lead the big performance. This is just one kind of bad implementation. We welcome the simulation results where the PDCCH performance degrades significantly but PDSCH performance is OK.
LGE: For figure 2, if we consider the randomized transmission pattern, the performance gap will be small, while the PDCCH performance degradation would be significant.
	Qualcomm: we can modify one PDSCH test at low SNR without introducing the new tests.
Decision:		Noted


R4-79AH-0052	Simulation assumptions for PDCCH and EPDCCH
						  CR-  rev  (Rel-13) v
					Source: Ericsson
(Replaces )
Abstract: 
Provide simulation assumption for PDCCH and ePDCCH.
In this paper, simulation parameters are provided for PDCCH and ePDCCH. We hope the group approves the above parameters for simulation results alignment.
Discussion: 
Intel: EPDCCH+LAA capability shoud be added as sub feature.
	Qualcomm: we have EPDCCH capability and LAA capability. EPDCCH+LAA is not critical feature.
Qualcomm: EPDCCH+LAA is optional feature. If we specified EPDCCH test, it should be optional. EPDCCH+LAA can be addressed in future release. EPDCCH+LAA is very big burden.
Huawei: we agree with Qualcomm’s proposal.
Agreement: EPDCCH+LAA performance requirements will be considered in Rel-14.
Ericsson will organize the email discussion on PDCCH simulation assumptions before the next RAN4 meeting.
Decision:		Noted


------------------------ Open Issues and discussion -----------------------
Previous agreements:
The agreements were captured in R4-164749.
· (e)PDCCH performance verification: 
· Option 1: Explicitly
· Option 2: Implicitly verify the (e)PDCCH performance via PDSCH tests
Note: Companies to bring simulation results to assess PDCCH and PDSCH performance for potentially wrong UE implementation.
Open issues:
· Whether to introduce the new (e)PDCCH performance requirements
· Option 1: Explicitly specify the new (e)PDCCH performance requirements
· Option 1a (Intel): Introduce one burst signal detection performance test at low SNR via control channel test,
· Prefer to put at test of {ePDCCH + LAA with initial partial subframe} for further discusison
· Option 1b (Ericsson): TM3 2x2 PDSCH test can be combined with explicitly PDCCH test in order to reduce the test case number.
· Option 2: Implicitly verify the (e)PDCCH performance via PDSCH tests
Discussions:
Qualcomm: We can configure the frequency/timing offset in TM4 test.
· Consider the following options to address the issue
· Option 1: TM4 at high SNR and TM9 test at low SNR
· Option 2: introduce additional PDCCH test at low SNR
· Option 3: introduce additional TM9 test at low SNR with shorter burst length e.g., 1ms.
Chair:
Have additional TM9 test at low SNR with shorter burst length and have two test metrics at the same SNR test point
· Relative throughput should be larger than 70% at SNR test point;
· BLER of PDCCH should be less than [X]% at the same SNR test point.

Agreements:
· Introduce additional PDCCH test at low SNR
· The following test Scenarios will be defined: 
· Test Scenario 1: full subframe only;
· Test Scenario 2: full subframe + ending partial subframe;
· Test Scenario 3: Initial partial subframe + full subframe;
· Test Scenario 4: Initial partial subframe + full subframe + ending partial subframe. 
· In case that RAN plenary make decision that supporting ending paratial subframe is mandatory, Test scenario #1 and #3 can be removed.

------------------------ Open Issues and discussion -----------------------
Way forward
R4-79AH-0055	Introduce explicit (e)PDCCH performance requirements in LAA demodulation
						  CR-  rev  (Rel-13) v
					Source: Ericsson, LGE, Nokia, Verizon, Vodafone, LG Uplus, ZTE
(Replaces )
Abstract: 
Propose to introduce explicit (e)PDCCH performance requirements in LAA demodulation.
Discussion: 
Ericsson: want companies to share the view.
Intel: we are neutral if the legacy PDCCH test will be introduced.
	Qualcomm: we would like to hear technical reason why to use PDCCH at low SNR to verify the AGC/time/frequency tracking performance. We want to use PDSCH performance as test metric.
	Ericsson: It would be difficult to set PDSCH test to reflect it considering the transmission model…
	Qualcomm: we can have further technique discussion.
	LGE: Not sure whether it is testable to use PDSCH with low MCS at low SNR.
	Qualcomm: we use do PDSCH demodulation after decoding PDCCH in initial partial subframes. Functionality is already addressed.
Decision:		Noted


[bookmark: _Toc454493965]3.3	UE CSI reporting (36.101) [LTE_LAA-Perf]
Further discussion on LAA CSI reporting behavior
R4-79AH-0047	Discussion on implementation ambiguity for CSI measurement in LAA
						  CR-  rev  () v
					Source: LG Electronics Inc.
(Replaces )
Abstract: 
· Observation: Considering periodic or CCS-aperiodic CSI reporting for LAA,
· More than Ny CSIs update are introduced in certain subframe when Ny aperiodic CSI reporting are triggered for licensed carriers.
· If UE randomly selects and updates Ny CSI when the number of updating CSI exceeds Ny, there could be no consistency for CSI between eNB and UE.
· In UE implementation perspective, additional complexity and power consumption introduce to measure and update CSI since UE is required to update CSI in every valid subframe.
Based on observations, we propose
· Proposal: To clarify UE behavior and reduce UE implementation complexity and power consumption, we propose some options and can send LS to RAN1 with one option.
· Option 1:
· Periodic CSI reporting configuration: UE is not expected to configure periodic CSI reporting in Rel-13 LAA. 
· CCS-aperiodic CSI reporting configuration: when CCS-aperiodic CSI reporting is configured,
· UE is expected to receive a trigger in valid subframe from LAA carrier.
· If there is no valid subframe, UE could transmit a buffered CSI or ‘out of range’.
· Option 2: For periodic CSI reporting and CCS-aperiodic CSI reporting, UE measures and updates CSI for one valid subframe in each DL burst prior to CSI reference resource.  
· Option 3: If UE need to measure more than Ny CSI for licensed and LAA carriers at a certain subframe, CSI measurements for licensed carriers are prioritized over unlicensed carriers, and then UE could transmit a buffered CSI or ‘out of range’ for LAA. 
· Option 4: For periodic CSI reporting or CCS-aperiodic CSI reporting in subframe k for LAA, if there is no valid CSI reference resource in the subframe k-4, UE can transmit a buffered CSI or ‘out of range’ for CQI.
Discussion: 
Ericsson: we have comments on reflector. We have modified LS. Based on modification we can send out the LS.
Qualcomm: for CSI feeback we have the issue for periodic CSI reporting. The reporting is on PCell and measurement is on SCell. If there is no PDSCH transmission, there would be trouble. There is no guidline from RAN1 how to handle the issue.
	Ericsson: this has been captured in LS.
Decision:		Noted


LS on CSI measurement ambiguity
R4-79AH-0048	LS on CSI measurement ambiguity in LAA
						  CR-  rev  () v
					Source: LG Electronics Inc.
(Replaces )
Abstract: 
According to RAN1 specification TS 36.213 section 7.2.1 in Rel-13, if a UE receives aperiodic CSI report request triggering Ny CSI reports in a subframe, the UE is required to update CSI for Ny CSI processes from the CSI processes corresponding to all the triggered CSI reports. Ny is given by maxNumberUpdatedCSI-Proc-r13. 
In LAA with periodic CSI reporting configuration, a UE updates CSI every valid subframe in all DL bursts since UE cannot know whether DL burst transmission is existed in n-nCQI-ref subframe where n-nCQI_ref subframe is latest valid subframe. So, even though periodic CSI report is configured in LAA carriers and Ny aperiodic CSI reports are triggered in licensed carriers with different report timing, the UE could be required to update more than Ny CSIs in certain subframe since CSI measurement subframe both LAA and licensed carriers could be overlapped in the subframe cause by LAA periodic CSI measurement behaviour. The same issue also arises in case of cross-carrier aperiodic CSI reporting. (Refer to attachment for detail description for information)
For periodic CSI reporting in LAA, UE power consumption is increased, and UE cannot report right CSIs for LAA carriers. So, some guidelines for efficient and right UE behaviour on these issues are needed in RAN1 specification TS 36.213.
Discussion: 

Decision:		Revised to R4-79AH-0227 (from R4-79AH-0048) 


R4-79AH-0227	LS on CSI measurement ambiguity in LAA
						  CR-  rev  () v
					Source: LG Electronics Inc.
(Replaces )
Abstract: 
According to RAN1 specification TS 36.213 section 7.2.1 in Rel-13, if a UE receives aperiodic CSI report request triggering Ny CSI reports in a subframe, the UE is required to update CSI for Ny CSI processes from the CSI processes corresponding to all the triggered CSI reports. Ny is given by maxNumberUpdatedCSI-Proc-r13. 
In LAA with periodic CSI reporting configuration, a UE updates CSI every valid subframe in all DL bursts since UE cannot know whether DL burst transmission is existed in n-nCQI-ref subframe where n-nCQI_ref subframe is latest valid subframe. So, even though periodic CSI report is configured in LAA carriers and Ny aperiodic CSI reports are triggered in licensed carriers with different report timing, the UE could be required to update more than Ny CSIs in certain subframe since CSI measurement subframe both LAA and licensed carriers could be overlapped in the subframe cause by LAA periodic CSI measurement behaviour. The same issue also arises in case of cross-carrier aperiodic CSI reporting. (Refer to attachment for detail description for information)
For periodic CSI reporting in LAA, UE power consumption is increased, and UE cannot report right CSIs for LAA carriers. So, some guidelines for efficient and right UE behaviour on these issues are needed in RAN1 specification TS 36.213.
Discussion: 
Get comments from Huawei and Ericsson on the wording.
Decision:		Revised to R4-79AH-0233 (from R4-79AH-0227) 


R4-79AH-0233	LS on CSI measurement ambiguity in LAA
						  CR-  rev  () v
					Source: LG Electronics Inc.
(Replaces )
Abstract: 
According to RAN1 specification TS 36.213 section 7.2.1 in Rel-13, if a UE receives aperiodic CSI report request triggering Ny CSI reports in a subframe, the UE is required to update CSI for Ny CSI processes from the CSI processes corresponding to all the triggered CSI reports. Ny is given by maxNumberUpdatedCSI-Proc-r13. 
In LAA with periodic CSI reporting configuration, a UE updates CSI every valid subframe in all DL bursts since UE cannot know whether DL burst transmission is existed in n-nCQI-ref subframe where n-nCQI_ref subframe is latest valid subframe. So, even though periodic CSI report is configured in LAA carriers and Ny aperiodic CSI reports are triggered in licensed carriers with different report timing, the UE could be required to update more than Ny CSIs in certain subframe since CSI measurement subframe both LAA and licensed carriers could be overlapped in the subframe cause by LAA periodic CSI measurement behaviour. The same issue also arises in case of cross-carrier aperiodic CSI reporting. (Refer to attachment for detail description for information)
For periodic CSI reporting in LAA, UE power consumption is increased, and UE cannot report right CSIs for LAA carriers. So, some guidelines for efficient and right UE behaviour on these issues are needed in RAN1 specification TS 36.213.
Discussion: 

Decision:		Endorsed


Test setup
R4-79AH-0171	Simulation results about LAA aperiodic CSI reporting
						  CR-  rev  () v
					Source: Huawei, HiSilicon
(Replaces )
Abstract: 
This contribution give our simulation results for LAA aperiodic CSI reporting as per the agreed WF in R4-164750.
· Proposal 1: Define aperiodic CSI test only for LAA.
· Proposal 2: Define the aperiodic CSI test with the following test setup:
· TM2 PUSCH 1-0 single codeword test under 1x2 AWGN channel
· TM9 PUSCH 1-1 dual-codeword test under 4x2 static channel for FDD and 8x2 static channel for TDD.
· Proposal 3: Use two distinct SNR levels for two DL burst transmission pattern and randomly select one of them for each transmission for LAA CQI definition tests.
· Both transmission power and external interference levels need be adjusted to ensure the sufficient difference between two SNR levels
· Proposal 4: The following test metrics can be considered for LAA CQI tests
· CQI distribution: reported CQI-s are concentrated around two dominant values;
· BLER criterion: Reuse the existing BLER criterion based on the 25% CQI and 75% CQI in the CDF of reported CQI corresponding to two SNR conditions.
· Apply BLER criterion on wideband CQI for single codeword for TM2 PUSCH1-0 test
· Apply BLER criterion on wideband CQI-s for dual codewords for TM9 PUSCH 1-1 test
· Delta CQI for the feedback for different power level 
· Proposal 5: It is proposed that the SNR configured on PCell is completely different from any value in SNR pairs configured for LAA SCell.
· Proposal 6: Keep the LAA CQI TM2 and TM 9 definition tests applicable only to 1PCell + 1 LAA SCell scenario, and develop the additional CA CQI requirements like the requirements in sub-clause 9.6 of TS36.101, where one SNR level will be configured on each CC, burst transmission model is applied for LAA SCell, and the delta CQI value will be checked one each SCell.
Discussion: 
Qualcomm: for #6, LAA CQI test can be verified based on 1PCell+1SCell in Rel-13. But how to extend it is straightforward and we need further discussion.
Intel: we need further discussion on BLER criterion. Depending on BS selection of CQI, the BLER criterion would be different.
Ericsson: for #1 we have a lot of discussion for aperidic CQI. It is valid. We cannot make decision now. For #2, the existing CQI definition test use TM1. 
Qualcomm: for periodic CQI, there is a lot of ambiguous or misunderstanding between eNB and UE where are the resources for measurement. There are challenges for BS and UE. We want infra-vendor to evaluate the BS implementation. 
Decision:		Noted


R4-79AH-0049	Test method for CSI
						  CR-  rev  (Rel-13) v
					Source: Ericsson
(Replaces )
Abstract: 
Provide further discussion on the CSI test.
Proposal 1: Both aperiodic CSI and periodic CSI test will be introduced in LAA CSI test.
Proposal 2: Adopt option 1 as the test metric for aperiodic CSI test.
Proposal 3: The test metrics defined in aperiodic CSI test can be reused in periodic CSI test. 
Proposal 4: Taking into account the setup in Table 1 and Table 2 as the reference for the periodic CSI test setup for CRS-based and DMRS-based scheme
Discussion: 
Qualcomm: How is aperiodic CQI triggered should be added in test configuration. When the CQI is triggered on PCell, we should guarantee the measurement resources are valid. In real life, it would be challenging to guarantee the available resources for measurement on the same subframe for triggering CQI reporting.
Ericsson: Need further consideration.
Decision:		Noted


R4-79AH-0189	Discussion on LAA CSI performance tests
					36.101	  CR-  rev  () v
					Source: Intel Corporation
(Replaces )
Abstract: 
Proposal 1: We propose RAN4 firstly to clarify UE behaviors regarding periodic CSI reporting before introducing a test. 
Proposal 2 : RAN4 discusses LAA CQI tests based on aperiodic CSI reporting modes.
Proposal 3: For further CSI test cosnfigurations, we propose CQI tests as below :
· Channel model : Static channel
· Antenna configuration : 2x2
· Feedback mode
· TM3 PUSCH 3-0
· TM9 PUSCH 3-1
Proposal 4: Select testing SNR points at P_low=[4]dB or P_high=[10]dB with equal probability and delta SNR=6dB.
Proposal 5 : We propose to apply test metrics as
	Select two dominant CQI measurements from the tests in table 1 and table 2
	-CQI_high  : High index of CQI in the two dominant CQIs 
	-CQI_low   : Low index of CQI in the two dominant CQIs
   Based on the CQI high and low defintion, the evaluation criterions can be applied as
	-Test metric 1  :  
- Test metric 2  :  Prob (
- Test metric 2  :  Prob (
Proposal 6 : We prefer not to use BLER for LAA CSI test evaluation. In this test case, BLER has TX dependency on how to use reported CQIs between two power levels in TX sides.   
Discussion: 
Qualcomm/Ericsson: for #6, we need more details about the Tx dependency.
	Intel: we collect CQIs. When the CQI is reported, how can BS decide the final MCS according to reported CQI, since the at least two CQI values will be reported.
	Ericsson: It is not new for RAN4.
	Qualcomm: CQI reporting test, TE will transmitte and collect the reported CQI. Then based on reported CQI, TE calculates the medium CQI and then uses medium CQI or medium CQI+/-1 to check the BLER.
Decision:		Noted


R4-79AH-0014	Remaining issues on LAA CQI test
						  CR-  rev  () v
					Source: Qualcomm Incorporated
(Replaces )
Abstract: 
In this contribution, we provide our view on remaining issue on LAA CQI test.
Proposal 1. Specify CQI reporting requirement for LAA only for aperiodic CSI reporting mode.
Discussion: 

Decision:		Noted


------------------------ Open Issues and discussion -----------------------
Previous agreements:
The agreements were captured in R4-164750.
Open issues:
· SNR levels: 
· Use two distinct SNR levels for two DL burst transmission pattern and randomly select one of them for each transmission for LAA CQI definition tests.
· Both transmission power and external interference levels need be adjusted to ensure the sufficient difference between two SNR levels
· High SNR = 4dB, Low SNR = 10dB (Intel)
· Test metrics	
· Option 1: (Huawei, Ericsson)
· CQI distribution: 
· BLER metric: 
· Delta CQI for the feedback for different power level
· Option 1a: (Huawei in more details)
· CQI distribution: reported CQI-s are concentrated around two dominant values
· BLER metric: Reuse the existing BLER criterion based on 25% CQI and 75% CQI in the CDF of reported CQI corresponding to two SNR conditions
· Apply BLER criterion on wideband CQI for single codeword for TM2 PUSCH1-0 test
· Apply BLER criterion on wideband CQI-s for dual codewords for TM9 PUSCH 1-1 test
· Delta CQI for the feedback for different power level
· Option 2: (Intel)
· Test metric 1:  
· Test metric 2:  Prob (
· Test metric 2:  Prob (
· We prefer not to use BLER for LAA CSI test evaluation. In this test case, BLER has TX dependency on how to use reported CQIs between two power levels in TX sides.
· SNR on PCell:
· It is proposed that the SNR configured on PCell is completely different from any value in SNR pairs configured for LAA SCell.

Discussions:

Agreements:
· Test metrics	
· CQI distribution: 
· BLER metric: 
· Delta CQI for the feedback for different power level
------------------------ Open Issues and discussion -----------------------
Draft CR
R4-79AH-0054	CR on aperiodic CSI test in LAA
					36.101	  CR-  rev  (Rel-13) v13.3.0
					Source: Ericsson
(Replaces )
Abstract: 
CR to introduce aperiodic CSI test in LAA
Discussion: 
Qualcomm: we provide the comment to Ericsson offline.
Decision:		Revised to R4-79AH-0228 (from R4-79AH-0054) 


R4-79AH-0228	CR on aperiodic CSI test in LAA
					36.101	  CR-  rev  (Rel-13) v13.3.0
					Source: Ericsson
(Replaces )
Abstract: 
CR to introduce aperiodic CSI test in LAA
Discussion: 
Qualcomm: we are OK with endorsing CR in this meeting. Wonder whether we need further change based on the endorsed CR regarding triggering.
	Ericsson: we can further change for triggering.
Agreement: the test paratmeter related to triggering needs further discussion and will be captured in the formal CR next meeting.
Agreement: add the PCell configuration.
Decision:		Endorsed


[bookmark: _Toc454493966]3.4	Other specifications [LTE_LAA-Perf] 
[bookmark: _Toc454493967]4	Elevation Beamforming/Full-Dimension (FD) MIMO for LTE [LTE_EBF_FDMIMO]
[bookmark: _Toc454493968]4.1	General [LTE_EBF_FDMIMO-Perf]
Way forward
R4-79AH-0229 (new)	Way forward on UE performance part for EB/FD-MIMO
					36.XXX	  CR-YYYY  (Rel-Y) vX.Y.Z
					Source: Samsung
Abstract: 
This contribution provides the way forward on XXX
Discussion: 
Intel: Clarify on Huawei position for this topics. Does Huawei object to define the requirements based on a certain granularity?
Huawei: Our concern is about the option 2. Per-PRB detection will impact the final performance. Our preference is still Option3. 
Intel: Do you think per-PRB blind detection will not apply?
	Huawei: per-PRB antenna port detection is additional test purpose. We do not think that we have justification for per-PRB blind detection.
Intel: It is unclear answer.
Huawei: per-PRB is Intel option. From our understanding, we want to get clear justification. More justification should be provided.
Intel: We have the simulation results.
Samsung: In last meeting, Huawei may introduce the test case with per-PRG assumption and use per-PRB as reference receiver.
	Qualcomm: It is related to eNB implementation. If infra-vendor can guarantee the scheduling of whole bandwidth, we are OK. But before per-TTI, the group should agree on the BS behaviour on the whole bandwidth scheduling.
Decision:		Endorsed


[bookmark: _Toc454493969]4.2	UE demodulation (36.101) [LTE_EBF_FDMIMO-Perf]
R4-79AH-0084	Test case design for PDSCH demodulation test
						  CR-  rev  (Rel-13) v
					Source: Samsung
(Replaces )
Abstract: 
Test case design for PDSCH demodulation test
In this contribution, we provide simulation results for PDSCH demodulation tests. Based on simulation results, we observed that under EPA5Hz, there are no performance differences between CDM2 and CDM4 over different interference port selection options. However, under EPA30Hz, we can discriminate UE behavior between OCC4 and OCC2 operation under interference port 11 or random selection interference port.
Based on above analysis and observations, we propose:
Proposal1: DMRS configuration for interferencee: random select between port {8,11,13} as  per TTI per PRG basis, nSCID=0 (OCC=4)
Discussion: 
Huawei: we prefer to using Option 3, i.e., per-TTI basis.
Intel: we propose per-PRB. We do not constraint the MU-MIMO implementation.
Ericsson: we prefer per-PRB based. We do not want to limit the BS implementation.
LGE: we are fine with per-PRG based. In real life, network will schedule mostly based on PRG.
	Samsung: the test purpose is to verify that UE follow the new tables. Three options can all fulfil the tests purpose. 
	Ericsson: Option 2 can provide the worse performance. We should consider it as minimum requirements. If no PMI configured, it should be per PRB based.
	Samsung: In that case, we just reuse the configuration for the existing requirements. Based on the existing test case, the minium scheduling granularity is per RBG. Option 1 is in the middle of Option 2 and 3.
	Qualcomm: support Samsung’s view.
	Intel: in our paper, if we use per-PRG, but network use per-PRB schedule MU-MIMO, then the performance in real life may degrade.
	Ericsson: For PRG based, for serving cell we can assume PRG based but for interference cell we can not assume PRG.
	Samsung: this is MU-MIMO case within the same cell.
Decision:		Noted


R4-79AH-0191	EB/FD-MIMO PDSCH demodulation performance requirements
						  CR-  rev  () v
					Source: Intel Corporation
(Replaces )
Abstract: 
[For Discussion]
Proposal #1:	Use 1 PRB interference port selection and precoder granularity.
Proposal #2:	For FDD test case legacy UE performance SNR requirement of 21.9 dB can be reused.
Proposal #3:	For TDD test case legacy UE performance SNR requirement of 22.1 dB can be reused.
Discussion: 
Qualcomm: we tent to agree with Intel’s proposal 2 and 3. We can assume that UE have realiable port detection.
Huawei: three options provide the similar performance. We still propose option 3.
	Intel: You suggest per-TTI granularity pre-coding.
Decision:		Noted


R4-79AH-0173	UE demodulation test cases for FD-MIMO
						  CR-  rev  () v
					Source: Huawei, HiSilicon
(Replaces )
Abstract: 
In this contribution, we will analyze the granularity for the interference port selection and present simulation results.
Observation 1: The test purpose of FD-MIMO demodulation requirement is verifying the UE channel estimation with OCC-4 assumptions.
Proposal 1: For interference port selection, choose Option 3, per TTI basis.
Discussion: 
Qualcomm: we have one comment regarding the legacy TM9 test. There we have only one interference port there. Now we have three ports. There is fundamental difference. There is no constraint on the change of ports.
Ericsson: for per-TTI what is the reason to propose the TTI.
Qualcomm: UE cannot do the averaging across the PRBs. We should emulate the real condition in the network as much as possible.
Decision:		Noted


R4-79AH-0073	Simulation results of new TM9 MU-MIMO requirements for FD-MIMO
						  CR-  rev  () v
					Source: LG Electronics Inc.
(Replaces )
Abstract: 
In this contribution, we provide our simulation results for PDSCH demodulation test of FD-MIMO.
Proposal 1. We prefer to take option 2 for interference port selection.
Discussion: 

Decision:		Noted


R4-79AH-0093	Simulation results summary for FD-MIMO demodulation test
						  CR-  rev  () v
					Source: Samsung
(Replaces )
Abstract: 
Simulation results summary for FD-MIMO demodulation test
(updated)
Discussion: 

Decision:		Noted


Draft CR
R4-79AH-0090	Introduction of EB/FD-MIMO PDSCH demodulation test
					36.101	  CR-  rev  (Rel-13) v13.3.0
					Source: Samsung
(Replaces )
Abstract: 
CR on introduction of the EB/FD MIMO PDSCH demod test into TS36.101.
In order to support higher dimensional MU-MIMO, additional ports for DMRS for MU transmission were introduced in Rel-13 FD-MIMO (with OCC =4). 4-bit DMRS configuration signalling in DCI was introduced for both TM9 and TM10. New PDSCH demodulation test was required to verify DMRS enhancement with new DMRS configuration table and signalling.
Introduction of PDSCH demodulation test with new DMRS table into TS36.101.
Discussion: 
Intel: for original test cases, the same type of note is added. We should put it in the new common section. We have typo for TDD section number, which should be different number.
	Samsung: offline.
Decision:		Revised to R4-79AH-0220 (from R4-79AH-0090) 


R4-79AH-0220	Introduction of EB/FD-MIMO PDSCH demodulation test
					36.101	  CR-  rev  (Rel-13) v13.3.0
					Source: Samsung
(Replaces )
Abstract: 
CR on introduction of the EB/FD MIMO PDSCH demod test into TS36.101.
In order to support higher dimensional MU-MIMO, additional ports for DMRS for MU transmission were introduced in Rel-13 FD-MIMO (with OCC =4). 4-bit DMRS configuration signalling in DCI was introduced for both TM9 and TM10. New PDSCH demodulation test was required to verify DMRS enhancement with new DMRS configuration table and signalling.
Introduction of PDSCH demodulation test with new DMRS table into TS36.101.
Discussion: 

Decision:		Endorsed


[bookmark: _Toc454493970]4.3	UE CSI reporting (36.101) [LTE_EBF_FDMIMO-Perf]
R4-79AH-0091	Simulation results summary for FD-MIMO CSI test (FDD mode)
						  CR-  rev  (Rel-13) v
					Source: Samsung
(Replaces )
Abstract: 
Simulation results summary for FD-MIMO CSI test (FDD mode)
(To be updated)
Discussion: 

Decision:		Noted


R4-79AH-0092	Simulation results summary for FD-MIMO CSI test (TDD mode)
						  CR-  rev  (Rel-13) v
					Source: Samsung
(Replaces )
Abstract: 
Simulation results summary for FD-MIMO demodulation test
(To be updated)
Discussion: 

Decision:		Noted


[bookmark: _Toc454493971]4.3.1	Class A PMI test [LTE_EBF_FDMIMO-Perf]
Simulation results
R4-79AH-0074	Simulation results for FD-MIMO Class A test requirements
						  CR-  rev  () v
					Source: LG Electronics Inc.
(Replaces )
Abstract: 
In this contribution, we provide our simulation results for Class A TDD single and multiple PMI test cases.
Discussion: 

Decision:		Noted


R4-79AH-0085	Simulation results for Class A PMI test
						  CR-  rev  (Rel-13) v
					Source: Samsung
(Replaces )
Abstract: 
Simulation results for Class A PMI test
Proposal1: Defining same performance requirements as FDD mode for TDD mode: single PMI [2.5], multiple PMI [2.5].
Discussion: 
Agreement: 
· single PMI gama= [2.5] for both FDD and TDD,
· multiple PMI gama =[2.5] for both FDD and TDD.

Decision:		Noted


R4-79AH-0097	Simulation result for CSI-RS Class A, TDD
						  CR-  rev  (Rel-13) v
					Source: Ericsson
(Replaces )
Abstract: 
This contribution presents the simulation result for the PMI test with CSI-RS Class A, TDD
Proposal 1: For the TDD single PMI test, the throughput ratio should be set to 2.5.
Proposal 2: For the TDD multiple PMI test, the throughput ratio should be set to 2.5.
Discussion: 

Decision:		Noted


R4-79AH-0174	Simulation results for Class A PMI tests
						  CR-  rev  () v
					Source: Huawei, HiSilicon
(Replaces )
Abstract: 
In this contribution, we will present our simulation results for Class A PMI tests.
Discussion: 

Decision:		Noted


R4-79AH-0192	EB/FD-MIMO Class A PMI reporting requirements
						  CR-  rev  () v
					Source: Intel Corporation
(Replaces )
Abstract: 
[For Discussion]
Proposal #1:	Use gamma equal to 3 for Class A single PMI FDD and TDD test cases.
Proposal #2:	Use gamma equal to 2.5 for Class A multiple PMI FDD and TDD test cases.
Discussion: 

Decision:		Noted


[bookmark: _Toc454493972]4.3.2	Class B K>1 CRI test [LTE_EBF_FDMIMO-Perf]
R4-79AH-0087	Test case design for Class B K>1 CRI test
						  CR-  rev  (Rel-13) v
					Source: Samsung
(Replaces )
Abstract: 
Test case design for Class B K>1 CRI test
Proposal1: Introduce a subset of test cases with different (K, Nmax).
	Test number 
	#1-1
	#1-2
	#1-3 
	#1-4

	(K, Ntotal) 
	(2,8) 
	(2,16) 
	(4,32) 
	(8,64) 


Proposal 2: Introducing CRI test under FRC with following PMI for both following CRI and fixed CRI.
Proposal 3: Introducing below test metric definition for throughput ratio between following CRI and fixed CRI:
· 
,
·  Applying beam steering into MIMO channel
· During test, following UE reported PMI i1,i2
· 
For  : throughput  following the UE reported CRI
·  Configured multiple (K) CSI-RS resources with Class B K>1 CSI reporting
· 
For  : throughput  with fixed CRI
· Class B K=1 with PMI-config =0: Configured 1 CSI-RS resource with fixed CRI i.e. CRI =0
· Considering with multiple CSI-RS resources or 1 CSI-RS resource, CSI-RS REs overhead in CSI-RS SFs is different. In order to avoid FRC mismatch, scheduled PDSCH was skipped CSI-RS SFs for this test metric.
Proposal4：Introducing test with dynamic power scaling model with following detailed definition:


· Log scale with A = [5] dB, B = [-1.3351] dB
· 




 controls the phase variation, and the phase for m-th subframe is denoted by, where is the random start value with the uniform distribution, i.e., ,  is the step of phase variation, which is defined in Table below, and m is the linear increment of 1 for every sub-frame throughout the simulation .
· 
is number of configured CSI-RS resources. 
· 

	Variation Step
	Value (rad/subframe)

	

	TBD


Proposal 5: Choosing 64QAM 1/2 with rank-1 and [70%] relative throughput with following CRI as referent test point.
Proposal 6: Introducing below performance requirements for CRI test
	Minimum requirements
	(K,N) = (2,8)
k= {0,1}
	(K,N) = (2,8)
k= {0,1}
	(K,N) = (4,32)
k= {0,1,2,3}
	(K,N) = (8,64)
k= {0,1,2,3,4,5,6,7}

	TP ratio
	1.20
	1.20
	1.30
	1.35

	CRI reporting percentile
	40%~60%
	40%~60%
	15% ~ 35%
	5% ~20%



Discussion: 
Qualcomm: support #1 #3. For #2, we prefer to fixed PMI. Maybe we have dynamic power setting. For #4, we have slightly different view. For power variation, we prefer to smaller value like 2s to avoid too long test time.
Intel: support #1. For #2, we have same view as Qualcomm. We suggest to simplity it. On #4, we share the similar view as qualcomm.

Huawei: for #4, we  should be larger to save test time.
	Samsung: for #2, EB/FD-MMO 3-D beamforming is used, i.e., vertical and horizontal. For each beamformed CSI-RS resource, UE need to feedback CRI +PMI with the same time as that used for reporting PMI for class A. We want to verify the UE select the correct CRI. We can only involve CRI and PMI only. If we fixed PMI, we have small candidate to be selected there; if not we have many candidates. UE complexity is totally different. 

	Samsung: for #4, for  we use the same value as that in the existing requirements. Since there is no issue for current requirement, we do not think that there is a big issue here. If we chosen smaller value, it should be divided by 8 and the resulted value is for each report.
	Intel: for #2, we usually have separate test cases for CQI, PMI and RI. For the Samsung’s proposal, it seems that we introduce the combined PMI and CRI tests. We would like to emphasize that we fix rank in the test and the candidate is not full. We prefer the simple approach.
	Qualcomm: for PMI test, we do not check the distribution of PMI reporting. For CRI test, we agree to check the CRI distribution. We may have the different test time for CRI. For #4, if we have short time and we can get enough samples for averaging for get the distribution.
	Samsung: we would like to have as much good test coverage as possible. If the total test time is fixed, then the distribution is the same. The difference is how many cycles we simulate.
Decision:		Noted


R4-79AH-0193	EB/FD-MIMO Class B K>1 CRI reporting requirements
						  CR-  rev  () v
					Source: Intel Corporation
(Replaces )
Abstract: 
[For Discussion]
Proposal #1:	Confirm previous meeting assumptions on the set of CRI test cases.
Proposal #2:	Confirm previous meeting assumptions on the CRI test case applicability.
· if UE supporting (K,Nmax) = (8,64), then pass test with (8,64)
· else if UE supporting (K,Nmax) = (4,32) then pass test with (4,32)
· else if UE supporting (K,Nmax) = (2,16) then pass test with (2,16)
· otherwise UE should pass test with (2,8)
Proposal #3:	Use fixed PMI approach for CRI reporting verification.
Proposal #4:	Use dynamic power scaling model with A = 5 dB, B = -1.3351 dB, fs = 0.5 Hz.
Proposal #5:	Use 70% of maximum Follow CRI throughput for throughput ratio calculation.
Proposal #6:	Use the following CRI statistics requirement: Each CRI value should be reported more than [M-α] % of the time, M = 100% / K, α = [0.2] x M%.
Proposal #7:	Use the following performance requirements for the Class B CRI test cases: γ ≥ [1.2] – for (2,8) and (2, 16) tests, γ ≥ [1.7] – for (4, 32) and (8, 64) tests.
Discussion: 
Samsung: for #6 and #7 we need further discussion. The gama proposed is 1.7, but the margin woud not be large enough.
	Intel: we would like to see the results from other companies.
Decision:		Noted


R4-79AH-0175	Discussion and evaluation on CSI requirement for CSI class B>1
					  CR-  rev  () v
					Source: Huawei, HiSilicon
(Replaces )
Abstract: 
In this contribution, we will present our simulation results and further analyze the impact of sterring period.
Observation: The impact of the power scaling period is small.
Discussion: 

Decision:		Noted


Draft CR
R4-79AH-0089	Introduction of EB/FD-MIMO CRI Test
					36.101	  CR-  rev  (Rel-13) v13.3.0
					Source: Samsung
(Replaces )
Abstract: 
CR on introduction of the EB/FD MIMO Class B CRI test into TS36.101.
When eMIMO-Type is set to ‘CLASS B’ and multiple CSI-RS resource configured, new CSI reporting content CRI was introduced in Rel-13 FD-MIMO WI. In order to verify CRI reporting accuracy, new CRI test was required. Introduction of Class B K>1 CRI test into TS36.101.
Discussion: 
Intel: we would like to have offline discussion on the detailed parameters for TDD test setup. 
Samsung: For uplink-downlink configuration we choose configuration 2.
Decision:		Revised to R4-79AH-0221 (from R4-79AH-0089) 


R4-79AH-0221	Introduction of EB/FD-MIMO CRI Test
					36.101	  CR-  rev  (Rel-13) v13.3.0
					Source: Samsung
(Replaces )
Abstract: 
CR on introduction of the EB/FD MIMO Class B CRI test into TS36.101.
When eMIMO-Type is set to ‘CLASS B’ and multiple CSI-RS resource configured, new CSI reporting content CRI was introduced in Rel-13 FD-MIMO WI. In order to verify CRI reporting accuracy, new CRI test was required. Introduction of Class B K>1 CRI test into TS36.101.
Discussion: 
Intel: we would like to have offline discussion on the detailed parameters for TDD test setup. 
Samsung: For uplink-downlink configuration we choose configuration 2.
Decision:		Endorsed


R4-79AH-0094	Introduction of FRC for CRI Test
					36.101	  CR-  rev  (Rel-13) v13.3.0
					Source: Samsung
(Replaces )
Abstract: 
CR on introduction of FRC ofr CRI test into TS36.101.
Introduction of FRC for Class B K>1 CRI test into TS36.101.
Discussion: 

Decision:		Endorsed


[bookmark: _Toc454493973]4.3.3	Class B K=1 PMI test [LTE_EBF_FDMIMO-Perf]
Simulation results
R4-79AH-0013	Simulation results for PMI test for CSI class B K=1
						  CR-  rev  () v
					Source: Qualcomm Incorporated
(Replaces )
Abstract: 
In this contribution, we provide simulation results based on test set up in CR [2] to determine gamma threshold.
Proposal 1. Set gamma threshold at 1.2. 
In this contribution, we provide our simulation results for Class B K=1 with PMI-config = 1 test cases.
Discussion: 

Decision:		Revised to R4-79AH-0222 (from R4-79AH-0013) 


R4-79AH-0222	Simulation results for PMI test for CSI class B K=1
						  CR-  rev  () v
					Source: Qualcomm Incorporated
(Replaces )
Abstract: 
In this contribution, we provide simulation results based on test set up in CR [2] to determine gamma threshold.
Proposal 1. Set gamma threshold at 1.2. 
In this contribution, we provide our simulation results for Class B K=1 with PMI-config = 1 test cases.
Discussion: 

Decision:		Noted


R4-79AH-0075	Simulation results for FD-MIMO Class B K=1 test requirements
						  CR-  rev  () v
					Source: LG Electronics Inc.
(Replaces )
Abstract: 
In this contribution, we provide our simulation results for Class B K=1 with PMI-config = 1 test cases.
Discussion: 

Decision:		Noted


R4-79AH-0086	Simulation results for Class B K=1 PMI test
						  CR-  rev  (Rel-13) v
					Source: Samsung
(Replaces )
Abstract: 
Simulation results for Class B K=1 PMI test
Proposal1: Defining performance requirements for FDD mode as [1.2], TDD mode as [1.3].
Discussion: 
Agreement: 
· Performance requirmenet for FDD mode is [1.1]
· Performance requirmenet for TDD mode is [1.2]
Decision:		Noted


R4-79AH-0096	Simulation result for CSI-RS Class B K=1 FDD and TDD
						  CR-  rev  (Rel-13) v
					Source: Ericsson
(Replaces )
Abstract: 
This contribution presents the simulation result for the PMI test with CSI-RS Class B K=1
Proposal 1: For the FDD CSI-RS Class B K=1 PMI test, the throughput ratio should be set to 1.2.
Proposal 2: For the TDD CSI-RS Class B K=1 PMI test, the throughput ratio should be set to 1.2.
Discussion: 

Decision:		Noted


R4-79AH-0176	Simulation results for CSI class B with K=1
						  CR-  rev  () v
					Source: Huawei, HiSilicon
(Replaces )
Abstract: 
In this contribution, we will present our simulation results for CSI Class B with K=1.
Observation 1: The gamma value is similar at the follow PMI SNR obtained at 60%, 70%, 80% and 90% of the maximum throughput. 
Proposal 1: Reusing existing PMI test metric, using the SNR of 70% maximum throughput of follow PMI. 
Discussion: 

Decision:		Noted


R4-79AH-0194	EB/FD-MIMO Class B K=1 PMI reporting requirements
						  CR-  rev  () v
					Source: Intel Corporation
(Replaces )
Abstract: 
[For Discussion]
Proposal #1:	Use the following performance requirements for the Class B K = 1 PMI test cases: γ ≥ [1.1]
Discussion: 

Decision:		Noted


[bookmark: _Toc454493974]4.3.4	MR test [LTE_EBF_FDMIMO-Perf]
R4-79AH-0012	Simulation results for measurement restriction test
						  CR-  rev  () v
					Source: Qualcomm Incorporated
(Replaces )
Abstract: 
In this contribution, we provide simulation results for channel measurement restriction and interference measurement restriction test to finalize test configuration.
Proposal 1. Apply sign flipping to CSI-RS in even CSI-RS subframes to achieve larger CQI separation between good and bad UE implementation.  
Proposal 2. Reuse existing test metric for TM9 CQI definition test in channel measurement restriction test. 
Proposal 3. Apply 9dB power boosting to TP2 PDSCH in even CSI-IM subframe to guarantee at least 2 CQI level difference between good and bad UE implementation.  
Proposal 4. Modify only test 1 of TM10 CQI definition test for interference measurement restriction verification. 
Proposal 5. Reuse existing test metric for TM10 CQI definition test in interference measurement restriction test.
Discussion: 
Intel: for #1, this is new approach. In our understanding, one implementation is to use filter. For such implementation, the performance will be broken with this approach.We prefer to use the original approach.
Samsung: Original proposal of 9dB power boosting can serve the test purpose. For test #2, the SINR is extremely low. Test #2 can also fulfil the test purpose well.
Ericsson: for #1, what does the flipping means for coding?
	Qualcomm: We are fine with using the existing agreement. For measurement constraint test, the interference cell is higher than serving cell. We tent to agree with Samsung.
Decision:		Noted


R4-79AH-0088	Simulation results for MR funcationality test
						  CR-  rev  (Rel-13) v
					Source: Samsung
(Replaces )
Abstract: 
Test case design for MR funcationality test.
For channel measurement restriction test such observation and proposal were given:
Observation 1: Test configurations and existing BLER requirements can server test purpose well for channel measurement restriction test with both 9dB and 12dB power imbalance between even CSI-RS sub-frames and other sub-frames for both FDD mode and TDD mode.
Proposal1: For channel measurement restriction test, adjusting transmitted power of CSI-RS in even CSI-RS sub-frames compared other sub-frames as 9dB lower than other sub-frames. 
For interference measurement restriction test such observation and proposal were given:
Observation 2: With introducing power imbalance for TP2 between even CSI-IM sub-frames and other sub-frames option i.e. 6dB/9dB/12 dB higher than other sub-frames, existing BLER requirements can serve test purpose well for both FDD and TDD mode. 
Proposal2: Adjusting transmitted power of TP2 in even CSI-IM sub-frames compared other sub-frames as 9dB larger than other sub-frames for interference measurement restriction test.
Discussion: 

Decision:		Noted


R4-79AH-0195	EB/FD-MIMO measurements restrictions test cases
						  CR-  rev  () v
					Source: Intel Corporation
(Replaces )
Abstract: 
[For Discussion]
Proposal #1:	Use 9dB power imbalance between NZP CSI-RS in even and odd CSI subframes for channel measurement restriction test.
Proposal #2:	Use 9dB power imbalance between TP2 transmission power in even and odd CSI-IM subframes for interference measurement restriction test.
Discussion: 

Decision:		Noted


R4-79AH-0177	Discussion on test case designs for measurement restriction
						  CR-  rev  () v
					Source: Huawei, HiSilicon
(Replaces )
Abstract: 
In this contribution, we will analyze the test case designs for measurement restriction.
In this contribution, we further analyze and present the preference of the MR test case design. 
Discussion: 

Decision:		Noted


Draft CR
R4-79AH-0095	Introduction of EB/FD-MIMO MR funcationality test
					36.101	  CR-  rev  (Rel-13) v13.3.0
					Source: Samsung
(Replaces )
Abstract: 
Introduction of EB/FD-MIMO MR funcationality test
Discussion: 

Decision:		Revised to R4-79AH-0223 (from R4-79AH-0095) 


R4-79AH-0223	Introduction of EB/FD-MIMO MR funcationality test
					36.101	  CR-  rev  (Rel-13) v13.3.0
					Source: Samsung
(Replaces )
Abstract: 
Introduction of EB/FD-MIMO MR funcationality test
Discussion: 

Decision:		Endorsed
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