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1 SCell activation time in LAA
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.13.4
	R4-157082
	discussion
	Discussion on SCell activation delay in LAA
	Huawei, HiSilicon

	7.13.4
	R4-157413
	discussion
	Activation Delay of LAA SCell
	Nokia

	7.13.4
	R4-157883
	discussion
	RRM Requirements related to CA for LAA
	Ericsson

	7.13.4
	R4-157955
	CR
	LAA timing requirements
	Ericsson


Proposals from companies:

	Companies
	Proposals

	R4-157082
Huawei, HiSilicon
	Proposal 1: The LAA SCell activation delay could be defined as an interval between the minimum activation time from receiving the activation command and the UE shall be capable to transmit valid CSI report. It could be expressed as follows:


[image: image1.wmf]activation

=6ms *

DMTCDMTC

TTDMTCdurationNT

+++


where N is the number of times the DRS blocked by LBT, DMTC duration is 6ms defined in TS 36.331.

	R4-157413
Nokia
	Proposal 1: Rel-12 assumptions and time are used for warm up period (A) when defining activation delay for LAA SCells.
Proposal 2: LBT impact is taken into account only during the measurement period (B) when defining activation delay for LAA SCells.
Proposal 3: LAA SCell activation delay is specified as:
Tactivation = 8 ms + (TDMTC_periodicity + TDMTC_occasion  – 1 ms) + x × TDMTC_periodicity,

where TDMTC_periodicity and TDMTC_periodicity and are to be decided by RAN1.

Additionally, we have observed the following based on RAN1 agreements:

Observation 1: Activation based on any PSS/SSS/CRS transmitted in subframes 0 and 5 could be considered in RAN4 to make LAA SCell activation faster.

	R4-157883
Ericsson
	· Proposal # 1; SCell activation delay: Upon receiving an activation command in subframe n, the UE shall be capable of activating an SCell no later than in subframe:

1)  n + Tactivate_basic_known; with one SCell and provided the SCell is known 
· where: Tactivate_basic_known = 2*TDMTC_periodicity + 8 ms + N* TDMTC_periodicity 
2) n + Tactivate_basic_unknown; with one SCell and provided the SCell is unknown 
· where: Tactivate_basic_unknown = 3*TDMTC_periodicity + 8 ms + N* TDMTC_periodicity 
3) n + Tactivate_total_known; with multiple SCells and provided the SCell is known
· where: 
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4) n + Tactivate_total_unknown; with multiple SCells and provided the SCell is unknown
· where: 
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· Proposal # 2; SCell deactivation delay: Upon receiving a deactivation command in subframe n, the UE shall be capable of deactivating an SCell no later than n+8 subframe.


Open issues and tentative agreements

· Activation time for known LAA SCell:
· Option1: 
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· Option 2:
Tactivate_basic_known = 2*TDMTC_periodicity + 8 ms + N* TDMTC_periodicity 
· Option 3:
Tactivation = 8 ms + (TDMTC_periodicity + TDMTC_occasion  – 1 ms) + x × TDMTC_periodicity,
· Activation time for unknown LAA SCell:

· Option1: 
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· Option 2:
Tactivate_basic_unknown = 3*TDMTC_periodicity + 8 ms + N* TDMTC_periodicity
· Option 3:
Tactivation = 8 ms + (TDMTC_periodicity + TDMTC_occasion  – 1 ms) + x × TDMTC_periodicity
Discussion:

Ericsson: ok to take one DMTC occasion. As for 8ms or 6ms, our preference is 8ms.
Qualcomm: we don’t need to have AGC or tracking loop. The number should be in the range of 12-14ms.

Huawei: 8ms has included AGC adjustment. In the current interruption time, it’s N+5 and N+9

Qualcomm: 24ms (= 4ms ACK/NACK + MAC processing + RF chain bring-up + AGC settling + time and freq. tracking + CQI reporting). For LAA, only CQI reporting delay can be subtracted from 24ms.
ALU: what is the impact if a regular Scell is activated.

Ericsson: this is out of the scope for R13.
Agreements:

For both known and unknown single Scell detection, Tactivation = [12 ms] + 6ms (DRS duration) + TDMTC_periodicity  + x × TDMTC_periodicity,

For multiple Scell, add 
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Where Ki (0 ≤ Ki ≤ [3]) is the number of times the other ith SCell is activated, deactivated, configured or deconfigured while the SCell is being activated
2 Interruptions
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.13.4
	R4-157412
	discussion
	Interruptions with Carrier Aggregation in LAA
	Nokia

	7.13.4
	R4-157883
	discussion
	RRM Requirements related to CA for LAA
	Ericsson


Proposals from companies:

	Companies
	Proposals

	R4-157412
Nokia
	Proposal 1: Interruption requirements should be defined for LAA SCells within Rel-13 timeframe.

Proposal 2: Rel-12 interruption can be used as a starting point when introducing interruption requirements for LAA SCell in unlicensed spectrum.

	R4-157883
Ericsson
	· Proposal # 3; Interruption requirement: The existing interruption probability requirement of 0.5% on both PCell and on activated SCells is reused in LAA. Similarly the existing interruption length of 5 ms for CCs in the same band and 1 ms for CCs in different bands are also reused in LAA. 


Open issues and tentative agreements

· Interruption requirements
· Existing interruption probability (0.5%) could be reused
· Existing interruption length could be used (intra-band 5ms, inter-band 1ms)
Discussion:

Agreements:

· Interruption requirements

· Existing interruption probability (0.5%) could be reused

· Existing interruption length could be used (intra-band 5ms, inter-band 1ms)

3 Simulation results for Cell Identification, RSRP/RSRQ and CSI RSRP measurements
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.13.4
	R4-156980
	other
	Simulation results of cell identification for LAA
	Intel 

	7.13.4
	R4-157080
	discussion
	Discussion on cell identification in LAA
	Huawei, HiSilicon

	7.13.4
	R4-157275
	discussion
	Cell detection for LAA
	Qualcomm

	7.13.4
	R4-157330
	discussion
	Simulation results for cell detection with LAA
	Samsung

	7.13.4
	R4-157370
	discussion
	Simulation results of cell identification with LAA
	LGE

	7.13.4
	R4-157415
	other
	Simulation results for cell identification with LAA
	Nokia

	7.13.4
	R4-157495
	discussion
	simulation results of cell identification for LAA
	ZTE

	7.13.4
	R4-157950
	discussion
	LAA simulation results for cell search
	Ericsson

	7.13.4
	R4-156981
	other
	Simulation resutls of RSRP/RSRQ measurement for LAA
	Intel 

	7.13.4
	R4-157079
	discussion
	Discussion on RSRP/RSRQ accuracy in LAA
	Huawei, HiSilicon

	7.13.4
	R4-157331
	discussion
	RSRP/RSRQ simulation results for LAA
	Samsung

	7.13.4
	R4-157371
	discussion
	Simulation results of CRS based RSRP with LAA
	LGE

	7.13.4
	R4-157416
	other
	Simulation results for RSRP/RSRQ evaluation for LAA
	Nokia

	7.13.4
	R4-157493
	discussion
	simulation results of CRS RSRP and RSRQ for LAA
	ZTE

	7.13.4
	R4-157951
	discussion
	LAA simulation results for RSRP/RSRQ
	Ericsson

	7.13.4
	R4-157081
	discussion
	Discussion on CSI-RSRP accuracy in LAA
	Huawei, HiSilicon

	7.13.4
	R4-157372
	discussion
	Simulation results of CSI-RS based RSRP with LAA
	LGE

	7.13.4
	R4-157494
	discussion
	simulation results of CSI-RS RSRP for LAA
	ZTE

	7.13.4
	R4-157952
	discussion
	LAA simulation results for CSI-RSRP
	Ericsson

	7.13.4
	R4-157953
	other
	Summary of LAA simulation results for cell search and measurements
	Ericsson

	7.13.4
	R4-157954
	discussion
	On RRM requirements with LAA
	Ericsson

	7.13.4
	R4-157956
	CR
	LAA measurement requirements
	Ericsson

	7.13.4
	R4-157957
	CR
	LAA measurement accuracy requirements and measurement report mapping
	Ericsson


Proposals from companies:
	Companies
	Proposals

	Cell identifications results

	R4-156980
Intel 
	Observation 1:  When the side condition is up to -6dB, the probability of successful cell identification within one DRS occasion in LAA is too low (e.g. 24% for AWGN). 

Observation 2:  When the side condition is up to -1dB, the probability of successful cell identification within one DRS occasion in LAA can be close to 90%.

Proposal 1: For LAA cell identification with a single DRS occasion, the SINR side condition shall be [-1dB].

	R4-157080
Huawei, HiSilicon
	Observation 1: If the principle that 90th percentile cell identification probability keeps unchanged, in order to support cell detection with a single DRS occasion, the SINR side condition shall be increased to -1dB.

Observation 2: If the principle that 90th percentile cell identification probability keeps unchanged and the side condition is -4dB, 2 DRS occasions are needed for cell identification.

Observation 3: If the principle that 90th percentile cell identification probability keeps unchanged and the side condition is -5dB, 3 DRS occasions are needed for cell identification.

Observation 4: If the cell identification probability is reduced to 80% and side condition is increased to -3dB, cell detection with a single DRS occasion could be supported.

Observation 5: If cell identification probability is 90th percentile, and SINR side condition is -1dB, the cell identification delay is TDMTC without considering the opportunities lose due to LBT.
Observation 6: If cell identification probability is 90th percentile, and SINR side condition is -4dB, the cell identification delay is 2*TDMTC without considering the opportunities lose due to LBT.

Observation 6: If cell identification probability is 90th percentile, and SINR side condition is -5dB, the cell identification delay is 3*TDMTC without considering the opportunities lose due to LBT.
The following proposals are proposed:

Proposal 1: If the principle that 90th percentile cell identification probability keeps unchanged, in order to support cell detection with a single DRS occasion, the SINR side condition shall be increased to -1dB.

Proposal 2: If the cell identification probability is reduced to 80% and side condition is increased to -3dB, cell detection with a single DRS occasion could be supported.

	R4-157275
Qualcomm
	In this paper we presented simulation results for cell detection for LAA. Based on our results we propose to define the single shot cell detection requirements with a side condition of 1dB Es/Iot.

	R4-157330
Samsung
	Observation 1: Cell detection delay for LAA with 160ms DRS occasion interval can meet the 600ms legacy requirement when SINR ≥ -3dB.
Observation 2: To meet the 600ms requirement, the successful identification probability for a DRS occasion should be larger than 55%.

	R4-157370
LGE
	Observation 1: Cell identification can be performed with one shot with above 90 % detection probability at SINR of -1dB for AWGN, EPA5 and ETU30.
Proposal 1: Cell identification delay with LAA should be specified with one shot at side condition of -1dB.

	R4-157415
Nokia
	Observation 1: With AWGN channel, single shot cell identification is possible with 90 % probability if SINR operating point is relaxed to -3 dB.
Observation 2: With EPA5 channel, single shot cell identification is possible with 90 % probability when SINR operating point is -2 dB or higher.
Observation 3: Based on the simulation results, single shot detection with ETU30 channel does not seem possible with probability of > 90 % for the simulated range of SINR values. It should be noted that 90% probability can be achieved by allowing T_identify > 1 in this case. 

	R4-157495
ZTE
	Observation 1: if single shot DRS will be used for LAA, then Es/Iot level for target cell should be higher to guarantee the synchronization performance.

Observation 2: multiple shot DRS can improve the cell detection probability.

	R4-157950
Ericsson
	Proposal: In Rel-13 LAA requirements, as a baseline consider 4 discovery signal occasions and Es/Iot = -6 dB.

	RSRP/RSRQ measurement

	R4-156981
Intel 
	Observation 1: Increasing the measurement bandwidth, the samplings per measurement periodicity and SINR of side condition can improve the RSRP measurement performance.

Proposal 1: When SINR side condition is not less than -3dB, the current RSRP requirement in [3] can be reused for LAA CRS-based RSRP measurement with one-shot measurement. 

	R4-157079
Huawei, HiSilicon
	Observation 1: when measurement bandwidth is 6RBs and transmit antenna is 1Tx, it is hard to complete one shot RSRP/RSRQ measurements accuracy even if the side condition SINR is increased to -1dB.

Observation 2: when measurement bandwidth is 25RBs and transmit antenna is 1Tx, one shot RSRP/RSRQ measurements could be supported when the side condition SINR is increased to -5dB.

Observation 3: when measurement bandwidth is 50RBs and transmit antenna is 1Tx, one shot RSRP/RSRQ measurements could be supported without side condition relaxation.

Observation 4: when measurement bandwidth is 6RBs and transmit antenna is 2Tx, one shot RSRP/RSRQ measurements could be supported when the side condition SINR is increased to -2dB.

Observation 5: when measurement bandwidth is equal to and larger than 25RBs and transmit antenna is 2Tx, one shot RSRP/RSRQ measurements could be supported without side condition relaxation.

Observation 6: when measurement bandwidth is 6RBs, transmit antenna is 1Tx, L1 measurement is 2*TDMTC without considering the opportunities lose due to LBT, it is hard to complete one shot RSRP/RSRQ measurements even if the side condition SINR is increased to -1dB.

Observation 7: when measurement bandwidth is 6RBs, transmit antenna is 1Tx, L1 measurement is 3*TDMTC without considering the opportunities lose due to LBT, in order to meet the accuracy requirements, the side condition SINR shall be increased to -4dB.

Observation 8: when measurement bandwidth is equal to and larger than 25RBs, transmit antenna is 1Tx, L1 measurement is 2*TDMTC without considering the opportunities lose due to LBT, RSRP/RSRQ measurements could be supported without side condition relaxation.

	R4-157331
Samsung
	Observation 1: RSRP and RSRQ accuracy can be improved by enlarging the measurement bandwidth and/or extending L1 measurement period, i.e. increasing shot number.
Observation 2: For measurement bandwidth ≥ 25RBs, the RSRP absolute accuracy can be met the legacy requirement for SNR ≥ -6dB and i ≥ 1.

Observation 3: For measurement bandwidth = 6RBs, the RSRP absolute accuracy can be met the legacy requirement for SNR ≥ -2dB and i ≥ 1.

	R4-157371
LGE
	Proposal 1: For CRS based RSRP and RSRQ measurement accuracy of LAA, we propose the measurement bandwidth of 25RB and 50RB to reuse Rel-12 DRS based RSRP and RSRP measurement accuracy.
Proposal 2: For CRS based RSRP and RSRQ measurement accuracy of LAA, we propose the side condition of -1dB(Es/Iot)  to reuse Rel-12 DRS based RSRP and RSRP measurement accuracy.
Proposal 3: For CRS based RSRP and RSRQ measurement accuracy of LAA, we propose the measurement period of one DRS period to reuse Rel-12 DRS based RSRP and RSRP measurement accuracy.

	R4-157416
Nokia
	Proposal 1: Use 6 PRB measurement bandwidth and ≥-6 dB SINR operating point for RSRP measurements in LAA.

	R4-157493
ZTE
	Observation 1: CRS-based RSRP/RSRQ accuracy with 6RB measurement bandwidth cannot meet the current RAN4’s requirement, so it’s better to set the minimum measurement bandwidth as 25RB.  

Observation 2: single shot DRS can be used for LAA.

	R4-157951
Ericsson
	Proposal 1: LAA RSRP and RSRQ requirements are specified for the more than 1 subframe.

Proposal 2: Requirements for 6 RBs and 25 RBs may be considered for LAA, similar to Rel-12 SCE.

	CSI RSRP

	R4-157081
Huawei, HiSilicon
	Observation 1: when measurement bandwidth is 6RBs, it is hard to complete one shot CSI RSRP measurements accuracy even if the side condition SINR is increased to 0dB.

Observation 2: when measurement bandwidth is 6RBs, L1 measurement is 2*TDMTC without considering the opportunities lose due to LBT, it is hard to satisfy the current RSRP accuracy even if the side condition SINR is increased to 0dB.

Observation 3: when measurement bandwidth is 6RBs, L1 measurement is 3*TDMTC without considering the opportunities lose due to LBT, it is hard to satisfy the current RSRP accuracy even if the side condition SINR is increased to 0dB.

Considering more measurement bandwidth, the following observations are obtained.

Observation 4: when measurement bandwidth is 25RBs, one shot CSI RSRP measurements could be supported when the side condition SINR is equal to and more than 0dB.

Observation 5: when measurement bandwidth is 50RBs, one shot CSI RSRP measurements could be supported when the side condition SINR is equal to and more than -2dB.

	R4-157372
LGE
	Proposal 1: For CSI-RS based RSRP measurement accuracy of LAA, we propose the measurement bandwidth of 25RB and 50RB to reuse Rel-12 DRS based CSI-RS RSRP measurement accuracy.
Proposal 2: For CSI-RS based RSRP measurement accuracy of LAA, we propose the side condition of -1dB(Es/Iot)  to reuse Rel-12 DRS based CSI-RS RSRP measurement accuracy.
Proposal 3: For CSI-RS based RSRP measurement accuracy of LAA, we propose the measurement period of one DRS period to reuse Rel-12 DRS based CSI-RS RSRP measurement accuracy.

	R4-157494
ZTE
	Observation 1 : If single shot DRS is designed for LAA, CSI-RS RSRP accuracy with 2/8REs per RB and 25RB measurement bandwidth can almost meet the RAN4’s requirement when SNR is 0dB.

	R4-157952
Ericsson
	Observation: It seems challenging to achieve good performance over 1 subframe.

	R4-157953
Ericsson
	Separate sheets are provided for cell search, RSRP, RSRQ, and CSI-RSRP results. Companies are to add new columns with own results.

	R4-157954
Ericsson
	· Proposal 4: The LBT is accounted for by extending the time by the number of periods with not available discovery signals due to LBT.
Table 2. Number M of discovery signal occasions for cell detection (excluding the measurement time)

M

Rel-12

Proposal for Rel-13 LAA

Intra-frequency on SCC, no DRX

Mintra
12

4

Intra-frequency on SCC, common DRX

Mintra,DRX
16

TBD

Inter-frequency, no DRX

Minter
13

5

Inter-frequency, common DRX

Minter,DRX
17

TBD

CA with deactivated SCell, no DRX

MCC
13

5

CA with deactivated SCell, common DRX

MCC,DRX
17

TBD

· Proposal 5: The baseline cell detection time for LAA is according to Table 2, which then needs to be further extended to account for LBT.
· Proposal 6: RSRP/RSRQ measurement requirements for Rel-13 LAA are as below.

· Intra-frequency measurement requirements on SCC, no DRX:

Tidentify_intra_FS3 =( Mintra +K)* TDMTC_periodicity + TMeasurement_Period _intra_FS3_CRS
Measurement bandwidth [RB]

Discovery signal occasion duration (ds-OccasionDuration) [ms]
TMeasurement_Period intra_FS3_CRS [ms]
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6

1

(5+K) * TDMTC_periodicity
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25

1

(3+K) * TDMTC_periodicity
· Intra-frequency measurement requirements on SCC, with DRX:

Tidentify_intra_FS3_DRX =( Mintra,DRX +N)* Max { TDMTC_periodicity, DRX cycle length}+ TMeasurement_Period _intra_FS3 _CRS_DRX
Measurement bandwidth [RB]

Discovery signal occasion duration (ds-OccasionDuration) [ms]
TMeasurement_Period intra_FS3_CRS_DRX [ms]
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6

1

(5+N) *  Max{ TDMTC_periodicity, DRX cycle length }
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25

1

(3+N) *  Max{ TDMTC_periodicity, DRX cycle length }

· Inter-frequency measurement requirements, no DRX:

TIdentify_Inter_FS3 =( Minter +K) * Max {TDMTC_periodicity, MGRP}*Nfreq + TMeasurement_Period_inter_FS3_CRS 

Measurement bandwidth[RB]

Discovery signal occasion duration (ds-OccasionDuration) [ms]
TMeasurement_Period inter_FS3_CRS [ms]
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(5+K) *  Max{ TDMTC_periodicity, MGRP}*Nfreq
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1

(3+K) *  Max{ TDMTC_periodicity, MGRP}*Nfreq
· Inter-frequency measurement requirements, with DRX:

Tidentify_inter_FS3 DRX = (Minter,DRX +N) * Max { TDMTC_periodicity, DRX cycle length, MGRP} *Nfreq +TMeasurement_Period_inter_FS3_CRS_DRX 

Measurement bandwidth[RB]

Discovery signal occasion duration (ds-OccasionDuration) [ms]
TMeasurement_Period inter_FS3_CRS_DRX [ms]
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(5+N) *  Max{ TDMTC_periodicity, DRX cycle length,MGRP}*Nfreq
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(3+N) *  Max{ TDMTC_periodicity, DRX cycle length,MGRP}*Nfreq
· CA measurement requirements with deactivated SCell, no DRX:

Tidentify_scc_CRS = (MCC+K) *measCycleSCell+ Tmeasure_scc_CRS.
Measurement bandwidth[RB]

Discovery signal occasion duration (ds-OccasionDuration) [ms]

Tmeasure_scc_CRS [ms]
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(5+K)* measCycleSCell
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(3+K)* measCycleSCell
· CA measurement requirements with deactivated SCell, with DRX:

Tidentify_scc_SCE_DRX = (MCC,DRX+N)*Max(measCycleSCell, DRX cycle length)+Tmeasure_scc_CRS_DRX.  

Measurement bandwidth[RB]

Discovery signal occasion duration (ds-OccasionDuration) [ms]

Tmeasure_scc_CRS_DRX [ms]
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(5+N) *  Max{ measCycleSCell, DRX cycle length }
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(3+N) *  Max{ measCycleSCell, DRX cycle length }

· Proposal 7: CSI-RSRP measurement requirements for Rel-13 LAA are as below.

· Intra-frequency measurement requirements, no DRX:

Tidentify_intra_TP_FS3 = Tidentify_intra_FS3 + TMeasurement_Period _intra_FS3_CSI-RS
Measurement bandwidth [RB]

Discovery signal occasion duration (ds-OccasionDuration) [ms]

TMeasurement_Period _intra_FS3_CSI-RS [ms]

≥ 6

1

(5+K)* TDMTC_periodicity 
≥ 25

1

(3+K)* TDMTC_periodicity
· Intra-frequency measurement requirements, with DRX:

Tidentify_intra_TP_FS3_DRX = Tidentify_intra_FS3_DRX + TMeasurement_Period _intra_FS3_CSI-RS_DRX
Measurement bandwidth [RB]
Discovery signal occasion duration (ds-OccasionDuration) [ms]
TMeasurement_Period intra_FS3_CSI-RS_DRX [ms]
≥ 6
1

(5+N)*Max{TDMTC_periodicity, DRX cycle length}

≥ 25
1

(3+N)*Max{TDMTC_periodicity, DRX cycle length}
· Inter-frequency measurement requirements, no DRX:

Tidentify_inter_TP_FS3 = Tidentify_Inter_FS3 + TMeasurement_Period _inter_FS3_CSI-RS
Measurement bandwidth [RB]
Discovery signal occasion duration (ds-OccasionDuration) [ms]
TMeasurement_Period inter_FS3_ CSI-RS [ms]
≥ 6
≥1

(5+K)*Max{TDMTC_periodicity, MGRP }*Nfreq
≥ 25
≥1

(3+K)*Max{TDMTC_periodicity, MGRP }*Nfreq
· Inter-frequency measurement requirements, with DRX:

Tidentify_inter_TP_FS3_DRX = Tidentify_inter_FS3_DRX + TMeasurement_Period_inter_FS3_CSI-RS_DRX 
Measurement bandwidth [RB]
Discovery signal occasion duration (ds-OccasionDuration) [ms]
TMeasurement_Period inter_FS3_ CSI-RS_DRX [ms]
≥ 6
1

(5+N)*Max{TDMTC_periodicity, DRX cycle length, MGRP}*Nfreq
≥ 25
1

(3+N)*Max{TDMTC_periodicity, DRX cycle length, MGRP}*Nfreq
· CA measurement requirements with deactivated SCell, no DRX:

Tidentify_scc_TP_SCE = Tidentify_scc_SCE + Tmeasure_scc_CSI-RS
Measurement bandwidth [RB]

Discovery signal occasion duration (ds-OccasionDuration) [ms]

Tmeasure_scc_CSI-RS [ms]

≥ 6

1

(5+K)* measCycleSCell
≥ 25

1

(3+K)* measCycleSCell
· CA measurement requirements with deactivated SCell, with DRX:

Tidentify_scc_TP_SC E_DRX = Tidentify_scc_SCE_DRX + Tmeasure_scc_CSI-RS_DRX

Measurement bandwidth [RB]

Discovery signal occasion duration (ds-OccasionDuration) [ms]

Tmeasure_scc_TP_SCE_DRX [ms]

≥ 6

1

(5+N)* max {measCycleSCell, DRX cycle length }

≥ 25

1

(3+N)* max {measCycleSCell, DRX cycle length }
 

	R4-157956
Ericsson
	Based on the proposals in R4-157954, a draft CR is provided for introducing LAA measurement requirements in sections 8.

	R4-157957
Ericsson
	Based on the proposals in R4-157958, a draft CR is provided for introducing LAA measurement accuracy requirements and measurement report mapping in sections 9 and Annex B.


Open issues and tentative agreement

Based on the simulation results above
· Cell Identification
· Side condition 

Option1: -1dB (for supporting one shot cell identification),

Option2: 0dB, (for supporting one shot cell identification),
Option3: 1dB (for supporting one shot cell identification),
Option 4: -6dB <side condition < Y (with time window restriction targeted for multiple attempts) and one additional condition larger than -6dB, say Y dB (such as Y= -3dB targeted for single shot)
Discussion:

Qualcomm: we thought we agreed to do single shot detection. If we want to define two requirements, we need to have some time window restriction.

Huawei: how can UE choose multiple shots or single shot?

Intel: UE may not know the SNR condition and when the UE sees multiple peaks in the cell search, it will continue searching. 

Samsung: the test case needs to be well defined.

Qualcomm: the probability is the same for good or poor side conditions

Ericsson: we need to consider implementation impairments.

Samsung: for single shot, we only define the AWGN test case?

Intel: we need to consider fading. We’re ok to take 1dB considering RF margin.

ZTE: with the multiple shot requirement, one shot requirement of 1dB then becomes less important.

LGE: we’re ok with 1dB.

Agreements:
Define requirement for single shot and [[-6dB] for multiple shot requirements. At the same time, companies do more simulations for multiple shot to verify and [-6dB]]
for supporting one shot cell identification, side condition is [1dB or 0dB] or higher.
· If one shot cell identification is not supported

·  Requirements for cell identification (excluding measurement)

Number M of discovery signal occasions for cell detection (excluding the measurement time)

	
	M
	Rel-12
	Proposal for Rel-13 LAA

	Intra-frequency on SCC, no DRX
	Mintra
	12
	TBD

	Intra-frequency on SCC, common DRX
	Mintra,DRX
	16
	TBD

	Inter-frequency, no DRX
	Minter
	13
	TBD

	Inter-frequency, common DRX
	Minter,DRX
	17
	TBD

	CA with deactivated SCell, no DRX
	MCC
	13
	TBD

	CA with deactivated SCell, common DRX
	MCC,DRX
	17
	TBD


Discussion:

Ericsson: we need to discuss the measurement bandwidth. Most companies showed small bandwidth won’t work for single shot.

Huawei:  this is for cell identification.

Agreements:
· Requirements for cell identification (excluding measurement)

Number M of discovery signal occasions for cell detection (excluding the measurement time)

	
	M
	Rel-12
	Proposal for Rel-13 LAA

	Intra-frequency on SCC, no DRX
	Mintra
	12
	[4]

	Intra-frequency on SCC, common DRX
	Mintra,DRX
	16
	TBD

	Inter-frequency, no DRX
	Minter
	13
	[5]

	Inter-frequency, common DRX
	Minter,DRX
	17
	TBD

	CA with deactivated SCell, no DRX
	MCC
	13
	[5]

	CA with deactivated SCell, common DRX
	MCC,DRX
	17
	TBD


· RSRP/RSRQ Measurement

· Shall support one shot RSRP/RSRQ measurement in LAA?

· If Yes, what’s the side condition?

· No

· If multiple discovery signal occasions are needed, how to define the following requirements?

· What’s the side condition?

· Intra-frequency measurement requirements on SCC, no DRX (pure measurement time):

	Measurement bandwidth [RB]
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	TMeasurement_Period intra_FS3_CRS [ms]
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	1
	(TBD) * TDMTC_periodicity
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25
	1
	(TBD) * TDMTC_periodicity


Shall take the impact due to LBT into consideration? (TBD shall include the loss opportunities)?

· Intra-frequency measurement requirements on SCC, with DRX (pure measurement time):

	Measurement bandwidth [RB]
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	TMeasurement_Period intra_FS3_CRS_DRX [ms]
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6
	1
	(TBD) *  Max{ TDMTC_periodicity, DRX cycle length }
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25
	1
	(TBD) *  Max{ TDMTC_periodicity, DRX cycle length }


· Inter-frequency measurement requirements, no DRX (pure measurement time):

	Measurement bandwidth[RB]
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	TMeasurement_Period inter_FS3_CRS [ms]
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6
	1
	(TBD) *  Max{ TDMTC_periodicity, MGRP}*Nfreq
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25
	1
	(TBD) *  Max{ TDMTC_periodicity, MGRP}*Nfreq


· Inter-frequency measurement requirements, with DRX (pure measurement time):

	Measurement bandwidth[RB]
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	TMeasurement_Period inter_FS3_CRS_DRX [ms]
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	1
	(TBD *  Max{ TDMTC_periodicity, DRX cycle length,MGRP}*Nfreq
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25
	1
	(TBD) *  Max{ TDMTC_periodicity, DRX cycle length,MGRP}*Nfreq


· CA measurement requirements with deactivated SCell, no DRX (pure measurement time):

	Measurement bandwidth[RB]
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	Tmeasure_scc_CRS [ms]
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	1
	(TBD)* measCycleSCell
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25
	1
	(TBD)* measCycleSCell


· CA measurement requirements with deactivated SCell, with DRX (pure measurement time):

	Measurement bandwidth[RB]
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	Tmeasure_scc_CRS_DRX [ms]
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6
	1
	(TBD) *  Max{ measCycleSCell, DRX cycle length }
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25
	1
	(TBD) *  Max{ measCycleSCell, DRX cycle length }


· CSI RSRP Measurement
· Shall support one shot CSI RSRP measurement in LAA?

· If Yes, what’s the side condition?

· No

· If multiple discovery signal occasions are needed, how to define the following requirements?

· What’s the side condition?
· Intra-frequency measurement requirements, no DRX:
Tidentify_intra_TP_FS3 = Tidentify_intra_FS3 + TMeasurement_Period _intra_FS3_CSI-RS
	Measurement bandwidth [RB]
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	TMeasurement_Period _intra_FS3_CSI-RS [ms]

	≥ 6
	1
	(TBD)* TDMTC_periodicity 

	≥ 25
	1
	(TBD)* TDMTC_periodicity


· Intra-frequency measurement requirements, with DRX:

Tidentify_intra_TP_FS3_DRX = Tidentify_intra_FS3_DRX + TMeasurement_Period _intra_FS3_CSI-RS_DRX
	Measurement bandwidth [RB]
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	TMeasurement_Period intra_FS3_CSI-RS_DRX [ms]

	≥ 6
	1
	(TBD)*Max{TDMTC_periodicity, DRX cycle length}

	≥ 25
	1
	(TBD)*Max{TDMTC_periodicity, DRX cycle length}


· Inter-frequency measurement requirements, no DRX:

Tidentify_inter_TP_FS3 = Tidentify_Inter_FS3 + TMeasurement_Period _inter_FS3_CSI-RS
	Measurement bandwidth [RB]
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	TMeasurement_Period inter_FS3_ CSI-RS [ms]

	≥ 6
	≥1
	(TBD)*Max{TDMTC_periodicity, MGRP }*Nfreq

	≥ 25
	≥1
	(TBD)*Max{TDMTC_periodicity, MGRP }*Nfreq


· Inter-frequency measurement requirements, with DRX:

Tidentify_inter_TP_FS3_DRX = Tidentify_inter_FS3_DRX + TMeasurement_Period_inter_FS3_CSI-RS_DRX 
	Measurement bandwidth [RB]
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	TMeasurement_Period inter_FS3_ CSI-RS_DRX [ms]

	≥ 6
	1
	(TBD)*Max{TDMTC_periodicity, DRX cycle length, MGRP}*Nfreq

	≥ 25
	1
	(TBD)*Max{TDMTC_periodicity, DRX cycle length, MGRP}*Nfreq


· CA measurement requirements with deactivated SCell, no DRX:

Tidentify_scc_TP_SCE = Tidentify_scc_SCE + Tmeasure_scc_CSI-RS
	Measurement bandwidth [RB]
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	Tmeasure_scc_CSI-RS [ms]

	≥ 6
	1
	(TBD)* measCycleSCell

	≥ 25
	1
	(TBD)* measCycleSCell


· CA measurement requirements with deactivated SCell, with DRX:

Tidentify_scc_TP_SC E_DRX = Tidentify_scc_SCE_DRX + Tmeasure_scc_CSI-RS_DRX
	Measurement bandwidth [RB]
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	Tmeasure_scc_TP_SCE_DRX [ms]

	≥ 6
	1
	(TBD)* max {measCycleSCell, DRX cycle length }

	≥ 25
	1
	(TBD)* max {measCycleSCell, DRX cycle length }


Discussion:

Agreements:
4 RSSI measurement in LAA
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.13.4
	R4-156979
	other
	Further discussion on RRM impacts of LAA
	Intel 

	7.13.4
	R4-157083
	discussion
	Discussion on RSSI in LAA
	Huawei, HiSilicon

	7.13.4
	R4-157414
	discussion
	Discussion on RSSI measurement for LAA
	Nokia

	7.13.4
	R4-157954
	discussion
	On RRM requirements with LAA
	Ericsson

	7.13.4
	R4-157958
	other
	On measurement report mapping for LAA measurements
	Ericsson

	7.13.4
	R4-157959
	LS out
	RSSI measurement report mapping for LAA
	Ericsson


Proposals from companies:
	Companies
	Proposals

	R4-156979
Intel 
	Observation 1: When specifying the RSSI measurement requirements, the different purpose and measurement timing configuration shall be considered.

Observation 2: The requirements on channel occupancy can rule out the UE with inaccurate RSSI measurement.

Proposal 1:  It is unnecessary to dedicatedly specify LAA RSSI accuracy requirements in RAN4.
Proposal 2: RRM requirements on the channel occupancy in LAA can be specified based on the percentage of time in which that average RSSI above the threshold.

Proposal 3: The requirements on the interruption due the RSSI measurement gap in LAA shall be specified.

	R4-157083
Huawei, HiSilicon
	In principle, there is some uncertainty between the RSSI_estimated and the RSSI_ideal. Meanwhile if sufficient measurement samples are collected then the estimated RSSI will be close to the ideal RSSI. Thus one possible source of baseband uncertainty is due to lack of measurement samples. This makes the estimated RSSI is slightly differing from the ideal RSSI. Under this it is proposed that the ideal RSSI is the long-term average value over thermal noise and interference. In other words the main source of measurement uncertainty of RSSI is coming from the RF impairment.

	R4-157414
Nokia
	Proposal 1: Use existing RSSI for RSRQ measurements.

Proposal 2: RAN1 should agree on a new RSSI definition for UE reported RSSI, before simulation assumptions can be fully agreed in RAN4.

Proposal 3: RAN4 should define possible L1 filter for RSSI – if needed – based on simulation results. 

	R4-157954
	Proposal 2: The set of RSSI requirements shall be further limited to inter-frequency and SCC-only measurements.

Proposal 3: RSSI measurement accuracy requirements should be based on the UE implementation margin and RF margin of +/-1.5 dB. In normal conditions: ±2.5 dB; in extreme conditions: ±5.5 dB.

	R4-157958
Ericsson
	· Observation 1: No need for new measurement report mapping for LAA RSRP and CSI-RSRP measurements. RSRP measurement report mapping specified in TS 36.133, Section 9.1.4, applies for both LAA RSRP and CSI-RSRP.

· Observation 2: No need for new measurement report mapping for LAA RSRQ measurements. RSRQ measurement report mapping specified in TS 36.133, Section 9.1.7, applies for LAA RSRQ.

· Observation 3: A new measurement report mapping is needed for UE RSSI.

· Proposal 1: For UE RSSI, the measurement reporting range is [-100 dBm; -25 dBm], with 1 dBm resolution.

· Proposal 2: The E-UTRA RSSI measurement report mapping is as in the table below.

Reported value

Measured quantity value

Unit

RSSI_00

RSSI < ‑100 

dBm

RSSI_01

-100 ( RSSI < ‑99

dBm

RSSI_02

-99 ( RSSI < ‑98

dBm

…

…

…

RSSI_74

-27 ( RSSI < -26

dBm

RSSI_75

-26 ( RSSI < -25

dBm

RSSI_76

-25 ( RSSI

dBm

 

	R4-157959
Ericsson
	Based on the proposals in R4-157958, a draft LS to RAN2 is provided on RSSI measurement report mapping for LAA.


Open issues and tentative agreements

· What’s the definition of RSSI accuracy?

· Main source of measurement uncertainty of RSSI is coming from the RF impairment.
· In normal conditions: ±2.5 dB; in extreme conditions: ±5.5 dB.
· RSSI reporting range
· For UE RSSI, the measurement reporting range is [-100 dBm; -25 dBm], with 1 dBm resolution.
· others

Discussion:

Samsung : what’s the ideal RSSI?
Qualcomm: we can test at a high level to ensure internal noise doesn’t matter.

Intel:  test case should only be for AWGN?
Ericsson: all measurements are for AWGN only.
Agreements:

· In normal conditions: [±2.5 dB]; in extreme conditions:[ ±5.5 dB] under the condition of high enough RSSI level in the test case so that internal noise doesn’t interfere with the test results.
· The draft LS is agreed
5 Measurement Gap
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.13.4
	R4-157411
	discussion
	Measurement Gap in LAA
	Nokia


Proposals from companies:

	Companies
	Proposals

	R4-157411
Nokia
	In this paper we have discussed the impacts and possible need for updates to current measurement gap pattern due to DRS/DMTC design. Based on the discussion we proposed the following:

Proposal 1: If RAN1 agrees to reuse Rel-12 DMTC duration and periodicity, existing measurement gap patterns can be reused, when introducing LAA SCells.



Open issues and tentative agreements

· Existing measurement gap patterns can be reused
· Yes
· No
Discussion:

Agreements:

6 Way Forward

Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.13.4
	R4-157084
	other
	Way Forward on RRM requirements  in LAA
	Huawei, HiSilicon


Proposals from companies:
	Companies
	Proposals

	R4-157084
Huawei, HiSilicon
	· SCell activation delay on unlicensed carrier
·  No additional time is needed in case of activating an unknown LAA SCell compared with the known LAA SCell case
· LAA SCell activation delay could be defined as an interval between the minimum activation time from receiving the activation command and the UE shall be capable to transmit valid CSI report. It could be expressed as follows:

[image: image31.wmf]activation
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· Interruptions
· Single chipset implementation is not precluded in LAA.
· The interruption requirements for inter-band CA in rel-12 shall be as an baseline.
· RSSI accuracy
·  The ideal RSSI is the long-term average value over thermal noise and interference.
·  Main source of measurement uncertainty of RSSI is coming from the RF impairment.
· The channel occupancy percentage report mapping shall be defined in TS 36.133.



Agreements:

7 Related CRs
	7.13.4
	R4-157949
	CR
	LAA terminology
	Ericsson
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