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1 RRM
1.1 LAA RRM core
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	5.4.3.1
	R4-165294
	CR
	Applicability of intra-frequency maximum measurement time requirements
	Ericsson

	5.4.3.1
	R4-165295
	CR
	Applicability of intra-frequency maximum measurement time requirements
	Ericsson

	5.4.3.1
	R4-165296
	CR
	Applicability of inter-frequency maximum measurement time requirements
	Ericsson

	5.4.3.1
	R4-165297
	CR
	Applicability of inter-frequency maximum measurement time requirements
	Ericsson

	5.4.3
	R4-165298
	CR
	Known cell requirements
	Ericsson

	5.4.3
	R4-165299
	CR
	Known cell requirements
	Ericsson

	5.4.3.1
	R4-165979
	CR
	CR on Infinite measurements in LAA R13
	Huawei, HiSilicon

	5.4.3.1
	R4-165980
	CR
	CR on Infinite measurements in LAA R14
	Huawei, HiSilicon


Open issues:
· Topic 1: maximum L and M
No technical issue, need wording allignment
· Topic 2: Known cell requirements
· Option 1: changing [5]s to [10]s

· Option2: others

· Topic 3: inter-frequency measurements (R4-166783)

The intra-frequency, inter-frequency and deactivated SCC measurement requirements are updated to take into account the concurrent measurements on other frequencies.
Discussion:
Ericsson: offline discussion outcome is 8s, which is square bracket. We have to accommodate long DRX cycle.
Intel: we do not see the data to show the reason and we do not see the issue in the field by using 5s.
Intel: activation/de-activation, for known and unknown we have different numbers. If companies insisted on it, we suggested change the term and it conflict with the current terminology of known cell. We do see the risk. Beyond 5s, the cell is unknown and UE needs to start everything.
Agreements:
Huawei provide the CR for inter-frequency and Ericsson provides the CR for intra-frequency. Two issues, i.e., M and L, and the unknown cell requirement into one CR.
1.2 LAA RRM performance
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.6.3.1
	R4-165119
	CR
	LBT model for LAA RRM tests
	Ericsson

	6.6.3.1
	R4-165120
	CR
	LBT model for LAA RRM tests
	Ericsson


Open issues:
· Topic 1: LBT model
Discussion:
Ericsson: we should include the reference 36.101 or should include the simplified model.
Agreements:
Include the simplified LBT model for 36.133 for LAA. Ericsson will revised CR to capture the agreement.
1.3 LAA Demod

Open issues:
· Topic 1: Transmission model

· Whether initial partial subframe or ending partial subframe need be transmitted although no data is scheduled in those subframes during the test
Discussion:
Ericsson: do we need to unify the transmission model for UE with any capability?
Qualcomm: formulate the issue like this. We never can unify the model by using any of two proposed models. From UE behaviour two methodologies has no difference.
Ericsson: the other advantage is that the unified model makes UE test more robust.
Huawei: if unified model has no impact on UE verification, we should choose easier model considering TE.
Agreements:
· Initial partial subframe or ending partial subframe need be transmitted although no data is scheduled for the UE under test in those subframes during the test.
· OCNG should be filled in the initial partial or ending partial subframes when they are not scheduled during the test

· Topic 2: Timing offset

Option 1: 3us

Option 2: 30us
Discussion:
Agreements:
· Topic 3: MCS

Option 1: 16QAM 1/2
Option 2: 64QAM 0.6
Discussion:
Agreements:
· Topic 3: MCS
· 16QAM 1/2 for TM9 test
· 64QAM 0.6 for TM4 test
1.4 eLAA RRM core
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	8.18.4
	R4-165031
	discussion
	Further consideration on  eLAA measurement requirements
	Intel

	8.18.4
	R4-165283
	discussion
	Specification impacts with eLAA due to UL LBT
	Ericsson

	8.18.4
	R4-165284
	other
	WF on eLAA RRM requirements
	Ericsson

	8.18.4
	R4-165728
	discussion
	Discussion on measurement requirements impacts with eLAA
	CATT

	8.18.4
	R4-165760
	discussion
	Measurements for LAA with multiple Scells
	Qualcomm

	8.18.4
	R4-165983
	discussion
	Further discussion on RRM impact on eLAA
	Huawei, HiSilicon

	8.18.4
	R4-166413
	discussion
	Further discussion on eLAA RRM impacts
	Nokia


Proposals from companies:

	Companies
	Proposals

	R4-165283
Ericsson
	· Proposal 1: When LBT is performed by the UE on the carrier used for the measurement reporting an additional delay can be expected.
· Proposal 2: The UE shall be able to change the transmission timing also when the UE is not able to transmit in an FS3 SCell due to unavailability of the uplink channel in response to the LBT procedure but is able to transmit in at least one serving cell in that TAG.
· Proposal 3: The UE may use an SCell belonging to FS3 as a downlink reference cell for deriving the UE transmit timing in sTAG provided that the UE can reliably receive that SCell, otherwise the UE shall use any of the activated SCell(s) belonging to TDD or FDD as the downlink reference cell for deriving the UE transmit timing in that sTAG.

· Proposal 4: UE is not allowed to cause any interruption to FS3 serving cell during the time when the UE transmits or determines the availability of uplink channel on that serving cell as a part of the LBT procedure.
· Proposal 5: RAN4 needs also investigate the amount of interruptions that may be caused by the FS3 operation to other serving cells


	R4-165284
Ericsson
	· UE is not allowed to cause any interruption to FS3 serving cell during the time when the UE transmits or determines the availability of uplink channel on that serving cell as a part of the LBT procedure 
· RAN4 needs also investigate the amount of interruptions that may be caused by the FS3 operation to other serving cells 


	R4-165728
CATT
	In this contribution, we provide our views about the eLAA impact on the measurement aspects of RRM. In our opinion, the measurement reporting delay with the consideration of UL LBT shall be clarified in the specification. The definition of measurement reporting delay for event triggered reporting under the frame structure 3 can be clarified to be:

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH.This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report. For the measurement reporting in Scell, this measurement reporting delay excludes the delay which caused by UL transmissions is not available due to UL listen before transmission.


	R4-165760
Qualcomm
	Proposal 1. Discovery signal measurement requirements should be scaled based on the number of CCs configured and number of DRS occasions available during the measurement periods.
The modified requirements are shown below:

For active SCell:

· Cell identification

SCH Ês/Iot
CRS measurement bandwidth [RB]

CRS Ês/Iot
Tidentify_intra_FS3 [ms]

[0] ≤ SCH Ês/Iot
<25
 [-6] ≤ CRS Ês/Iot 

([6]+L) * TDMTC_periodicity*NConfigured_SCell
[-6] ≤ SCH Ês/Iot < [0]

<25
([24]+L) * TDMTC_periodicity*NConfigured_SCell
· Measurement period

SCH Ês/Iot
CRS measurement bandwidth [RB]

CRS Ês/Iot
Tmeasure_intra_FS3 [ms]

[0] ≤ SCH Ês/Iot
<25
 [-6] ≤ CRS Ês/Iot 

([5]+M) * TDMTC_periodicity*NConfigured_SCell
[-6] ≤ SCH Ês/Iot < [0]

<25
([20]+M) * TDMTC_periodicity*NConfigured_SCell
For deactivated SCell:

· Cell identification

SCH Ês/Iot
CRS measurement bandwidth [RB]

CRS Ês/Iot
Tidentify_SCC_FS3 [ms]

[0] ≤ SCH Ês/Iot
<25
 [-6] ≤ CRS Ês/Iot 

Max {([7]+L) * measCycleSCell, ([7]+L)* TDMTC_periodicity*NConfigured_SCell}
[-6] ≤ SCH Ês/Iot < [0]

<25
Max {([25]+L) * measCycleSCell, ([25]+L)* TDMTC_periodicity*NConfigured_SCell}
· Measurement period

SCH Ês/Iot
CRS measurement bandwidth [RB]

CRS Ês/Iot
Tmeasure_SCC_FS3 [ms]

[0] ≤ SCH Ês/Iot
<25
 [-6] ≤ CRS Ês/Iot 

Max {([5]+M) * measCycleSCell, ([5]+M)* TDMTC_periodicity*NConfigured_SCell}
[-6] ≤ SCH Ês/Iot < [0]

<25
Max {([20]+M) * measCycleSCell, ([20]+M)* TDMTC_periodicity*NConfigured_SCell}
Where measCycleSCell is the shortest configured measurement cycle amon all the configured SCells and NConfigured_SCell is the number of configured SCells, activated or de-activated.



	R4-165983
Huawei, HiSilicon
	Proposal 1: Non-contention based random access procedures can be carried out on PCell, one or two activated SCell(s) under Frame Structure 1 and Frame Structure 2, and PSCell.
Proposal2: The PHR reporting delay requirements could be reused for eLAA without any clarification.


	R4-166413
Nokia
	Observation 1: As PRACH support is not included in this WI, FS3 cell cannot act as a reference cell for timing adjustment.

Observation 2: Additional delays due to UL LBT may be expected, when measurement reports are transmitted over unlicensed carriers.

Observation 3: With current RAN2 eLAA agreements, additional delays due to LBT are possible in measurement reporting because of related signaling, even when the measurement report is transmitted in licensed PCell.

Based on the observations, we have proposed the following:

Proposal 1: UE should always use a licensed cell as TA reference for FS3 SCells.
Proposal 2: Within this WI, cover only support of FS3 cells as part of pTAG in the specifications.
Proposal 3: Address additional delays with measurement reporting caused by UL LBT in RAN4 specifications.

Proposal 4: No PHR-related updates are needed in RAN4 specifications within this WI.



Open issues:
· Topic 1: Measurement reporting delay
· No technical issue.

· Wording need to be aligned. 

· Topic 2 : Transmit timing
· Option 1:  (see R4-165285 change# 2)
· The UE shall be able to change the transmission timing also when the UE is not able to transmit in an FS3 SCell due to unavailability of the uplink channel in response to the LBT procedure but is able to transmit in at least one serving cell in that TAG.

· The UE may use an SCell belonging to FS3 as a downlink reference cell for deriving the UE transmit timing in sTAG provided that the UE can reliably receive that SCell, otherwise the UE shall use any of the activated SCell(s) belonging to TDD or FDD as the downlink reference cell for deriving the UE transmit timing in that sTAG.
· Option 2: (R4-165985)
· UE shall use a non-FS3 activated SCell from the sTAG for deriving the UE transmit timing for cells in the sTAG.
· Option 3:( R4-166415)

· The UE supporting carrier aggregation with SCells with Frame Structure 3 shall be configured with one pTAG. The pTAG shall contain the PCell and may also contain up to four FS3 SCells, if configured. In pTAG, UE shall use the PCell as the reference cell for deriving the UE transmit timing for cells in the pTAG
· Topic 3 : Time advance
· Option 1: (see R4-165285 change# 2)
· UE shall adjust the timing of its uplink transmission timing at sub-frame n+6 for a timing advance command received in sub-frame n. The same requirement applies also when the UE is not able to transmit a configured uplink transmission based on the channel assessment result.
· Option2: no need of these clarification
· Topic 4:Random Access  (R4-165984)
· No RACH on eLAA SCell
· Topic 5: PHR reporting delay requirements

· Option 1:

· The PHR reporting delay requirements could be reused for eLAA without any clarification.

· Option 2: 
· Need clarifications (see R4-165285 change# 4)

· Topic 6: interruption
· UE is not allowed to cause any interruption to FS3 serving cell during the time when the UE transmits or determines the availability of uplink channel on that serving cell as a part of the LBT procedure.
· RAN4 needs also investigate the amount of interruptions that may be caused by the FS3 operation to other serving cells
Topic 7: Discovery Signal Measurement Requirements (R4-165760)
· Discovery signal measurement requirements should be scaled based on the number of CCs configured and number of DRS occasions available during the measurement periods.
For active SCell:

· Cell identification

	SCH Ês/Iot
	CRS measurement bandwidth [RB]
	CRS Ês/Iot
	Tidentify_intra_FS3 [ms]

	[0] ≤ SCH Ês/Iot
	<25
	 [-6] ≤ CRS Ês/Iot 
	([6]+L) * TDMTC_periodicity*NConfigured_SCell

	[-6] ≤ SCH Ês/Iot < [0]
	<25
	
	([24]+L) * TDMTC_periodicity*NConfigured_SCell


· Measurement period

	SCH Ês/Iot
	CRS measurement bandwidth [RB]
	CRS Ês/Iot
	Tmeasure_intra_FS3 [ms]

	[0] ≤ SCH Ês/Iot
	<25
	 [-6] ≤ CRS Ês/Iot 
	([5]+M) * TDMTC_periodicity*NConfigured_SCell

	[-6] ≤ SCH Ês/Iot < [0]
	<25
	
	([20]+M) * TDMTC_periodicity*NConfigured_SCell


For deactivated SCell:

· Cell identification

	SCH Ês/Iot
	CRS measurement bandwidth [RB]
	CRS Ês/Iot
	Tidentify_SCC_FS3 [ms]

	[0] ≤ SCH Ês/Iot
	<25
	 [-6] ≤ CRS Ês/Iot 
	Max {([7]+L) * measCycleSCell, ([7]+L)* TDMTC_periodicity*NConfigured_SCell}

	[-6] ≤ SCH Ês/Iot < [0]
	<25
	
	Max {([25]+L) * measCycleSCell, ([25]+L)* TDMTC_periodicity*NConfigured_SCell}


· Measurement period

	SCH Ês/Iot
	CRS measurement bandwidth [RB]
	CRS Ês/Iot
	Tmeasure_SCC_FS3 [ms]

	[0] ≤ SCH Ês/Iot
	<25
	 [-6] ≤ CRS Ês/Iot 
	Max {([5]+M) * measCycleSCell, ([5]+M)* TDMTC_periodicity*NConfigured_SCell}

	[-6] ≤ SCH Ês/Iot < [0]
	<25
	
	Max {([20]+M) * measCycleSCell, ([20]+M)* TDMTC_periodicity*NConfigured_SCell}


Where measCycleSCell is the shortest configured measurement cycle amon all the configured SCells and NConfigured_SCell is the number of configured SCells, activated or de-activated.

Discussion:
Agreements:
· Transmit timing

· Use PCell as reference cell for deriving the UE transmit timing
· Random Access
· No RACH on eLAA SCell































































































































































