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1 SCE RRM
1.1 SCE RRM core Part I: Issues discussed in RAN4 reflector
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.9.4
	R4-147709
	Discussion
	Discussion on the remaining RRM issues for SCE
	Intel

	7.9.4.1
	R4-146961
	Discussion
	Discussion on legacy RSRQ when DRS measurement is configured
	LG Electronics

	7.9.4.1
	R4-147128
	Discussion
	Link Level Simulation Results for Cell Discovery
	Qualcomm Incorporated

	7.9.4.1
	R4-147170
	Discussion
	On CRS based measurement requirement for SCE
	Huawei,HiSilicon

	7.9.4.1
	R4-147171
	Discussion
	On CSI-RS based measurement requirement for SCE
	Huawei,HiSilicon

	7.9.4.1
	R4-147172
	CR
	Introducing requirements for small cell enhancement in TS36.133
	Huawei,HiSilicon

	7.9.4.1
	R4-147173
	Approval
	Email discussion on SCE
	Huawei,HiSilicon

	7.9.4.1
	R4-147174
	Approval
	Wayforward on small cell enhancement
	Huawei,HiSilicon

	7.9.4.2
	R4-147217
	CR
	Introduction of RSRP measurement accuracy requirement for DRS based measurement
	ZTE

	7.9.4.2
	R4-147218
	CR
	Introduction of RSRQ measurement accuracy requirement for DRS based measurement
	ZTE

	7.9.4.2
	R4-147219
	Discussion
	Discussion on Intra-frequency DRS requirements under DRX
	ZTE

	7.9.4.2
	R4-147336
	Discussion
	Remaining issues of intra-frequency RRM for SCE
	Nokia Networks, Nokia Corporation

	7.9.4.2
	R4-147442
	Discussion
	Remaining issues for Intra-frequency measurements with DRX
	Ericsson

	7.9.4.2
	R4-147477
	CR
	Intra-frequency RSRP measurement requirements with DMTC
	Ericsson

	7.9.4.2
	R4-147478
	CR
	Intra-frequency RSRP measurement accuracy requirements with DMTC
	Ericsson

	7.9.4.2
	R4-147479
	CR
	Intra-frequency RSRQ requirements with DMTC
	Ericsson

	7.9.4.2
	R4-147480
	Discussion
	On measurement reporting ranges with DMTC
	Ericsson

	7.9.4.2
	R4-147481
	LS out
	Measurement reporting ranges with DMTC
	Ericsson

	7.9.4.3
	R4-147220
	Discussion
	Discussion on Inter-frequency DRS requirements under DRX
	ZTE

	7.9.4.3
	R4-147337
	Discussion
	Inter-frequency RRM for SCE
	Nokia Networks, Nokia Corporation

	7.9.4.3
	R4-147443
	Discussion
	Inter-frequency requirements without DRX for DRS measurements
	Ericsson

	7.9.4.3
	R4-147444
	Discussion
	Inter-frequency requirements with DRX for DRS measurements
	Ericsson

	7.9.4.4
	R4-147175
	Discussion
	Discussion on DRS measurement questions asked by RAN2
	Huawei,HiSilicon

	7.9.4.4
	R4-147176
	LS out
	Reply LS on DRS based measurements
	Huawei,HiSilicon

	7.9.4.4
	R4-147338
	Discussion
	Discussion on the incoming RAN2 LS on SCE
	Nokia Corporation, Nokia Networks

	7.9.4.3
	R4-146960
	Discussion
	Discussion on timing condition of DRS occasion
	LG Electronics


1.1.1 Intra-frequency requirement in DRX case
Proposals:
	Issue 1: The methodology to define intra-frequency requirement in DRX state, including PSS/SSS acquisition, CRS based measurement and CSI-RS based measurement)

	Intel 
R4-147709
	· Proposal 1A: The intra-frequency requirement in DRX case can be defined as:

“DRS_occasion_number * L.C.M {DMTC periodicity, DRX cycle}” (1a)

DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement, and the implementation margin shall also be included in this DRS_occasion_number.

· Proposal 1B: The intra-frequency requirement in DRX case can be defined as:

“DRS_occasion_number * max {DMTC periodicity, DRX cycle}” (1b)

subject to the constraint of there is at least one concurrent DRX/DMTC per max {DMTC periodicity, DRX cycle}

	Huawei, 
R4-147173
	· Proposal 1: The methodology for defining intra-frequency requirement in DRX case is: using DRS_occasion_number * max {DMTC periodicity, DRX cycle}, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement, and the implementation margin shall also be included in this DRS_occasion_number.

	ZTE

R4-147219
	· Proposal 1: The intra-frequency DRS measurement requirement under DRX can be specified as TMeasurement_Period_Intra = DRS_occasion_number * max {DMTC periodicity, DRX cycle}

	Nokia Networks, Nokia Corporation
R4-147337
	· Proposal 1: In DRX case, intra-frequency cell/TP identification and measurement requirements are defined by scaling DRS occasion number with the larger between DMTC periodicity and DRX cycle. RAN4 should clarify if the agreed requirement is applicable for all DRX cycles.

	Ericsson
R4-147442
	· Proposal 1: For measurement with DRX the measurement time should be DRS_occasion_number * max {DMTC periodicity, DRX cycle}, where, DRS_occasion_number includes implementation margin. In case of cell identification one extra occasion needs to be added for AGC setting.


Open issues:
· It was tentatively agreed that the requirement is defined as DRS_occasion_number * max {DMTC periodicity, DRX cycle}. But it was thought that this requirement is valid only on the condition that each DRX occasion will contain one DRS occasion. How to define the requirement in a generic way?
· [Suggestions]: define the requirement as follows:
· Option 1: DRS_occasion_number * max {DMTC periodicity, DRX cycle}
· Option 1b: (DRS_occasion_number+1) * max {DMTC periodicity, DRX cycle}
· Option 2: DRS_occasion_number * max {DMTC periodicity, DRX cycle}
· One way forward will be provided to clarify that DRS occasion should be aligned with DRX period

· Option 3: DRS_occasion_number * max {DMTC periodicity, DRX cycle}
· One note will be added to specification that the above requirement is applied on the condition that every DRX period 

· Option 4: DRS_occasion_number * min{X, L.C.M {DMTC periodicity, DRX cycle}}, X is the 
· Should we add one extra occasion for AGC setting for DRS based cell identification?
· [Suggestion]: We can consider adding one extra occasion, but actually it is just for initial access.
Discussions:
Qualcomm: what is the requirement for misalignment?
Ericsson: prefer Option1. It is up to UE to wake up.

Intel: there would be power comsumption issue for UE to wake up when there is misalignment.
Huawei: the similar thing had been done for FeICIC. If UE had good performance, UE can reduce the duration time.
Qualcomm: do we only have requirement for alignment or have general requirements.
Intel: Make them alignment may make implementation simple.

Huawei: Like TX time and FeICIC case, UE can wake up for measurement.

Intel: we would like to have restriction on network and do not agree that power assumption is not a big issue.

NN: we agree with Option 1. It is acceptable for network side.

Huawei: Misalignment is corner case. Network can guarantee the alignment.
ALU: support option 1. Do not want to restrict network deployment.
Intel: we want to know what is expected to do for UE. And there are a lot of UE limitations.

ALU: have separate requirements for alignment and misalignment.
Huawei: do not support the separate requirements, which will change the requirements too much.

NTT DoCoMo: propose Option1 and do not want to have additional sentence.

Ericsson: there is a lot of UEs in the network. Network should schedule a lot of UEs. This limitation is not needed.

Huawei: why can not we reuse the same methodology as we define the FeICIC requirement. We support Option 1b proposed by Ericsson.

Huawei: In RAN4 we always define the requirements for typical scenario instead of covering all the scenarios. In some corner case, requiring UE more comsuption is not very demanding requirements.

Intel: We do not think this is corner case what the DRX periodicity is not muliplte of  DMTC period. Our fundamental questions is why network does not provide the proper configuration.

Huawei: we do not discuss the case that only one periodicity configuration can be used.

After discussion the group narrowed down to the following three options:

· Option 1: NTT DoCoMO, CMCC, ZTE, ALU, Huawei, Ericson, Nokia networks, CATT

· Option 1b: Ericsson, Huawei, NTT DoCoMo

· Option 4: Intel

Agreements:
· The requirements for Cell identification and measurement
· Option 1b: (DRS_occasion_number+X) * max {DMTC periodicity, DRX cycle}
· Decide the X in this meeting
1.1.2 Number of TPs for intra-frequency simultaneous measurement
Proposals:
	Issue 2: the number of TP for intra-frequency simultaneous measurement

	Intel 

R4-147709
	· Proposal 4: For CSI-RS based measurement requirement, UE is required to simultaneously measure at least 3 identified TPs.

	Huawei, 

R4-147173
	· Proposal 2: In CSI-RS based measurement requirement, UE is required to simultaneously measure at least 3 identified TPs.

	ZTE

R4-147219
	· Proposal 2: At least 3 TPs should be measured for intra-frequency DRS measurement.

	Nokia Corporation
R4-147337
	· Proposal 2: UE shall be able to monitor 3 intra-frequency TPs, provided side condition is fulfilled. The cell monitoring and TP monitoring requirements should be defined independently.

	Ericsson
R4-147442
	· Proposal 2: For CSI-RS based measurement requirement, UE is required to simultaneously measure at least 3 TPs.


Agreements:

· The number of identified TPs for intra-frequency simultaneous measurement is 3 TPs.
1.1.3 Inter-frequency requirement in non-DRX case

Proposals
	Issue 3: The methodology for defining inter-frequency requirement in non-DRX case, including PSS/SSS acquisition, CRS based measurement and CSI-RS based measurement)

	Intel 

R4-147709
	· Proposal 2:  The inter-frequency requirement in non-DRX mode can be defined as:

“DRS_occasion_number * max { DMTC periodicity, GAP periodicity} * Nfreq”  (2)

, providing there is at least one measurement gap and DMTC concurrent during max { DMTC periodicity, GAP periodicity}. DRS_occasion_number is derived from the simulation results for inter-frequency non-DRX requirement, and the implementation margin shall also be included in this DRS_occasion_number.

	Huawei, 

R4-147173
	· Proposal 3: The methodology for defining inter-frequency requirement in non-DRX case is: using DRS_occasion_number * max { DMTC periodicity, GAP periodicity}* Nfreq, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement, and the implementation margin shall also be included in this DRS_occasion_number. 1 extra DRS occasion shall be added for AGC settling for PSS/SSS acquisition. Nfreq is the effective total number of frequencies excluding the frequencies of the PCell and SCells being monitored.

	ZTE
R4-147220
	· Proposal 1: For Inter-frequency requirement under non-DRX, TMeasurement_Period_Inter = DRS_occasion_number * max {DMTC periodicity, Gap periodicity}* Nfreq

	Nokia Networks, Nokia Corporation
R4-147337
	· Proposal 1: The side conditions for inter-frequency requirements are same as those for intra-frequency. 
· Proposal 2: The inter-frequency cell/TP identification and measurement requirements are defined by scaling DRS occasion number with the larger between DMTC periodicity and gap periodicity for non-DRX case, and with the larger between DMTC periodicity, gap periodicity and DRX cycle for DRX case. One DRS occasion should be added for cell/TP indetification for AGC adjustment. The requirements should be further scaled with total number of inter-frequency carriers that UE is configured to monitor.
· Proposal 4: UE is required to monitor 3 inter-frquency carriers with DRS, and there is no restriction on which performance groups those 3 carriers can belong to.

	Alcatel-Lucent
R4-147367
	· Proposal 3: It needs to be decided in Rel-12 whether to allow DMTC to be configured differently for different carriers. SCE inter-frequency measurement requirements need to be defined based on the decision.
· Proposal 4: The measurement requirements for SCE inter-frequency carriers need to consider both the measurement delays for SCE inter-frequency carriers and legacy inter-frequency carriers since the measurement gaps are shared among all inter-frequency layers.

	Ericsson
R4-147444
	· Proposal1: the measurement period should be DRS_occasion_number * max {DMTC periodicity, GAP periodicity} * Nfreq. DRS_occasion_number in the equation should be derived from the simulation results and should also include implementation margin. In case of cell/TP identification 1 extra occasion should be added for AGC setting.


Proposals: other related discussion
	Timing condition of DRS occasion

	LG Electronic

R4-146960
	· Proposal 1: In order to guarantee the inter-frequency cell identification, SSS configured subframe of a DRS occasion should not be overlapped with IM region of 0.5ms in MGL.
· Proposal 2: In order to guarantee the inter-frequency measurement accuracy of CRS and/or CSI-RS, CRS and/or CSI-RS configured subframe of a DRS occasion should not be overlapped with IM region of 0.5ms  in MGL.
· Proposal 3: In order to guarantee the inter-frequency cell identification and measurement accuracy of CRS and CSI-RS, it is necessary to add related condition, for example, 
· provided that 
· MGL and DMTC are aligned and,
· a DRS occasion starts at least 0.5ms late after DMTC starting point and ends at least 0.5ms early before DMTC ending point.
· otherwise,
· inter-frequency cell identification and  measurement accuracy of CRS and CSI-RS are not guaranteed in UE side.


Open issues:

· It was tentatively agreed that the requirement is defined as 
	DRS_occasion_number * max {DMTC periodicity, GAP periodicity}* Nfreq.

And 1 extra DRS occasion shall be added for AGC settling for PSS/SSS acquisition. Nfreq is the effective total number of frequencies excluding the frequencies of the PCell and SCells being monitored.


· But it was thought that this requirement is valid only on the condition that one valid DRS occasion should be contained in each gap. How to define the requirement in a generic way?
· [Suggestions]: 

· Option 1: define the requirement in the way above;

· Option 2: define the requirement in the way above and one way forward will be provided to clarify that the requirement is valid on the condition that

· One DRS occasion is contained in every gap;

· The subframe contained DRS signal for the measurement is not overlapped with the first 0.5ms period and the last 0.5ms period in every gap.
· Option 3:define the requirement in the way above and add the clarification in the specification that the requirement is valid on the condition that
· One DRS occasion is contained in every gap;

· The subframe contained DRS signal for the measurement is not overlapped with the first 0.5ms period and the last 0.5ms period in every gap.
· According to the agreement in R4-145409, for inter-frequency requirements, do not need the simulation for the inter-frequency requirements, and how to specify Inter-frequency requirement is FFS. The issue is how to specify the inter-frequency requirements:
· Can we agree that the side conditions for inter-frequency requirements are same as those for intra-frequency?
· Can we agree that DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement, and the implementation margin shall also be included in this DRS_occasion_number?
Agreements:

· Inter-frequency requirement for measurement period in non-DRX case:
· DRS_occasion_number * max {DMTC periodicity, GAP periodicity}* Nfreq.

· And 1 extra DRS occasion shall be added for AGC settling for PSS/SSS acquisition. Nfreq is the effective total number of frequencies excluding the frequencies of the PCell and SCells being monitored.
· The requirement is applied on the conditions that

· The DRS occasion and the measurement gap should be aligned;

· Entire DRS occasion should be contained in the measurement gap.
· The subframe contained DRS signal for the measurement is not overlapped with the first 0.5ms period and the last 0.5ms period in every gap.

1.1.4 Inter-frequency requirement in DRX case

Proposals
	Issue 4: The methodology for defining inter-frequency requirement in DRX case, including PSS/SSS acquisition, CRS based measurement and CSI-RS based measurement)

	Intel 

R4-147709
	· Proposal 3A: The inter-frequency requirement in DRX case can be defined as:

“DRS_occasion_number * L.C.M {DMTC periodicity, DRX cycle, GAP periodicity }” (3a)

DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement, and the implementation margin shall also be included in this DRS_occasion_number.

· Proposal 3B: The intra-frequency requirement in DRX case can be defined as:

“DRS_occasion_number * max {DMTC periodicity, DRX cycle, GAP periodicity }” (3b)

subject to the constraint of there is at least one measurement gap and DMTC concurrent during max {DMTC periodicity, DRX cycle, GAP periodicity }, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement, and the implementation margin shall also be included in this DRS_occasion_number.

	Huawei, 

R4-147173
	· Proposal 4: The methodology for defining inter-frequency requirement in DRX case is: using DRS_occasion_number * max {DMTC periodicity, DRX cycle, GAP periodicity}* Nfreq, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement, and the implementation margin shall also be included in this DRS_occasion_number. 1 extra DRS occasion shall be added for AGC settling for PSS/SSS acquisition. Nfreq is the effective total number of frequencies excluding the frequencies of the PCell and SCells being monitored.

	ZTE

R4-147220
	· Proposal 2: For Inter-frequency requirement under non-DRX,
DRX cycle length (s)

TMeasurement_Period_Inter (s)

≤0.08

Non-DRX requirements

0.08<DRX Cycle≤2.56

DRS_occasion_number * max {DMTC periodicity, DRX Cycle}*Nfreq


	Nokia Networks, Nokia Corporation
R4-147337
	· Proposal 1: The side conditions for inter-frequency requirements are same as those for intra-frequency. 
· Proposal 2: The inter-frequency cell/TP identification and measurement requirements are defined by scaling DRS occasion number with the larger between DMTC periodicity and gap periodicity for non-DRX case, and with the larger between DMTC periodicity, gap periodicity and DRX cycle for DRX case. One DRS occasion should be added for cell/TP indetification for AGC adjustment. The requirements should be further scaled with total number of inter-frequency carriers that UE is configured to monitor.
· Proposal 4: UE is required to monitor 3 inter-frquency carriers with DRS, and there is no restriction on which performance groups those 3 carriers can belong to.

	Alcatel-Lucent
R4-147367
	· Proposal 3: It needs to be decided in Rel-12 whether to allow DMTC to be configured differently for different carriers. SCE inter-frequency measurement requirements need to be defined based on the decision.
· Proposal 4: The measurement requirements for SCE inter-frequency carriers need to consider both the measurement delays for SCE inter-frequency carriers and legacy inter-frequency carriers since the measurement gaps are shared among all inter-frequency layers.

	Ericsson
R4-147444
	· Proposal1: The measurement period should be DRS_occasion_number * max {DMTC periodicity, GAP periodicity, DRX cycle} * Nfreq,. The number of occasions in the equation should be derived from the simulation results and should also include implementation margin. In case of cell/TP identification 1 extra occasion should be added for AGC setting.


Open issues:

· The requirement is defined as 
· Option 1:
	DRS_occasion_number * max {DMTC periodicity, GAP periodicity, DRX cycle}* Nfreq.

And 1 extra DRS occasion shall be added for AGC settling for PSS/SSS acquisition. Nfreq is the effective total number of frequencies excluding the frequencies of the PCell and SCells being monitored.


· Option 2:
	DRX cycle length (s)
	TMeasurement_Period_Inter (s)

	≤0.08
	Non-DRX requirements

	0.08<DRX Cycle≤2.56
	DRS_occasion_number * max {DMTC periodicity, DRX Cycle}*Nfreq


· It was thought that this requirement is valid only on the condition that DRS occasion, DRX period and gap will be aligned with each other. How to define the requirement in a generic way?
· [Suggestions]: 

· Option 1: define the requirement in the way above;

· Option 2: define the requirement in the way above and one way forward will be provided to clarify that the requirement is valid on the condition that

· DRS occasion, DRX period and gap interval will be aligned;

· The subframe contained DRS signal for the measurement is not overlapped with the first 0.5ms period and the last 0.5ms period in every gap.

· Option 3:define the requirement in the way above and add the clarification in the specification that the requirement is valid on the condition that

· DRS occasion, DRX period and gap interval will be aligned;

· The subframe contained DRS signal for the measurement is not overlapped with the first 0.5ms period and the last 0.5ms period in every gap.
· According to the agreement in R4-145409, for inter-frequency requirements, do not need the simulation for the inter-frequency requirements, and how to specify Inter-frequency requirement is FFS. The issue is how to specify the inter-frequency requirements:

· Can we agree that the side conditions for inter-frequency requirements are same as those for intra-frequency?

· Can we agree that DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement, and the implementation margin shall also be included in this DRS_occasion_number?
Agreements:

· Inter-frequency requirement for measurement period in DRX case:
· (DRS_occasion_number+X) * max {DMTC periodicity, GAP periodicity, DRX cycle}* Nfreq.

· And 1 extra DRS occasion shall be added for AGC settling for PSS/SSS acquisition. Nfreq is the effective total number of frequencies excluding the frequencies of the PCell and SCells being monitored.
· X will be decided in this meeting.

· The requirement is applied on the conditions that

· The DRS occasion and the measurement gap should be aligned;

· Entire DRS occasion should be contained in the measurement gap.

· The subframe contained DRS signal for the measurement is not overlapped with the first 0.5ms period and the last 0.5ms period in every gap.

1.1.5 Number of cells/TPs for inter-frequency simultaneous measurement

Proposals
	Issue 5: The number of cells for inter-frequency simultaneous measurement.

	Intel 

R4-147709
	· Proposal 1A: The intra-frequency requirement in DRX case can be defined as:
“DRS_occasion_number * L.C.M {DMTC periodicity, DRX cycle}” (1a)
DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement, and the implementation margin shall also be included in this DRS_occasion_number.

· Proposal 1B: The intra-frequency requirement in DRX case can be defined as:
“DRS_occasion_number * max {DMTC periodicity, DRX cycle}” (1b)

subject to the constraint of there is at least one concurrent DRX/DMTC per max {DMTC periodicity, DRX cycle}

	Huawei, 

R4-147173
	· Proposal 5: UE is required to simultaneously measure at least 3 inter-frequency identified cells per inter-frequency for up to 3 inter-frequencies.

	ZTE

R4-147220
	· Proposal 3: At least 3 cells should be measured for inter-frequency CRS-based DRS measurement.

	Ericsson
R4-147444
	· Proposal 2: The UE shall be capable of performing CRS based RSRP and CSI-RS based RSRP measurements for 2 identified inter-frequency cells/TPs within the measurement period.


	Issue 6: The number of TPs for inter-frequency simultaneous measurement.

	Huawei, 

R4-147173
	· Proposal 6: UE is required to simultaneously measure at least 3 identified TPs per inter-frequency for up to 3 inter-frequencies.

	ZTE

R4-147220
	· Proposal 4: At least 3 TPs should be measured for inter-frequency CSI-RS-based DRS measurement.

	Nokia Networks, Nokia Corporation
R4-147337
	· Proposal 3: UE shall be able to monitor 3 inter-frequency cells/TPs per carrier, provided side condition is fulfilled. The cell monitoring and TP monitoring requirements should be defined independently. If sinultineous monitoring of neighbour cells with both DRS based and legacy CRS measurement are allowed by RAN1, RAN4 should clarify the relation between the legacy and new requirements on the cell monitoring. 
· Proposal 4: UE is required to monitor 3 inter-frquency carriers with DRS, and there is no restriction on which performance groups those 3 carriers can belong to.

	Ericsson
R4-147444
	· Proposal 2: The UE shall be capable of performing CRS based RSRP and CSI-RS based RSRP measurements for 2 identified inter-frequency cells/TPs within the measurement period.


Open issues:

· Number of Cells for inter-frequency simultaneous measurement:
· Option 1: 3 (Majority companies’ view)
· Option 2: 2
· Number of TPs for inter-frequency simultaneous measurement:
· Option 1: 3 (Majority companies’ view)
· Option 2: 2
· Number of inter-frequencies:
· Option 1: 3 (Majority companies’ view)
Discussions:
Ercisson: the number is based on the side condtion. Based on the agreed side condition we can measure 3. For this case the serving cell is not included. So it should be 2.
Huawei: for CRS we use side condition -3dB. On intra-frequency, we can detect 3. 

Agreements:

· Number of identified Cells for inter-frequency simultaneous measurement:
· 3
· Number of identified TPs for inter-frequency simultaneous measurement:
· 3 
· Number of inter-frequencies:
· 3 
1.1.6 Accuracy requirement for CSI-RS based measurement
Proposals
	Issue 7: Could the existing CRS based RSRP accuracy requirement and reporting range be applied for CSI-RS based RSRP measurement?

	Huawei, 

R4-147173
	· Proposal 7: the existing CRS based RSRP accuracy requirement and reporting range could be applied for CSI-RS based RSRP measurement


Open issues:

· Could the existing CRS based RSRP accuracy requirement be applied for CSI-RS based RSRP measurement?
· Could the existing CRS based RSRP range be applied for CSI-RS based RSRP range?

Agreements:

· The existing CRS based RSRP accuracy requirement can be applied for CSI-RSRP measurement on the condition Es/Iot >/= 0.
1.1.7 Requirements of a secondary component carrier with deactivated SCell

Proposals
	Issue 8: The methodology for defining secondary component carrier requirement when no common DRX is used.

	Intel 

R4-147709
	· Observation 4: It is arguable if such a requirement for deactived SCell should be defined.

	Huawei, 

R4-147173
	· Proposal 8: The methodology for defining secondary component carrier requirement when no common DRX is used is: using DRS_occasion_number * measCycleSCell, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement and should also include implementation margin. 1 extra DRS occasion shall be added for AGC settling for PSS/SSS acquisition.

	Nokia Corporation
R4-147337
	· Proposal 3: The cell/TP identification and measurement requirements for SCC with de-activated SCell are defined by scaling DRS occasion number with measCycleSCell for non-DRX case, and with max (measCycleSCell, DRX cycle) for DRX case. One DRS occasion should be added for cell/TP indetification for AGC adjustment.


	Issue 9: The methodology for defining secondary component carrier requirement when common DRX is used.

	Huawei, 

R4-147173
	· Proposal 9: The methodology for defining secondary component carrier requirement when common DRX is used is: using DRS_occasion_number * max {measCycleSCell, DRX cycle}, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement and should also include implementation margin. 1 extra DRS occasion shall be added for AGC settling for PSS/SSS acquisition.

	Nokia Corporation
R4-147337
	· Proposal 3: The cell/TP identification and measurement requirements for SCC with de-activated SCell are defined by scaling DRS occasion number with measCycleSCell for non-DRX case, and with max (measCycleSCell, DRX cycle) for DRX case. One DRS occasion should be added for cell/TP indetification for AGC adjustment.


Open issues:

· Is it arguable if such a requirement for deactived SCell should be defined?
· The requirement for  a secondary component carrier with deactivated SCell without DRX is defined as
· DRS_occasion_number * measCycleSCell, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement and should also include implementation margin. 1 extra DRS occasion shall be added for AGC settling for PSS/SSS acquisition;
· The requirement for  a secondary component carrier with deactivated SCell with DRX is defined as

· DRS_occasion_number * max {measCycleSCell, DRX cycle}, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement and should also include implementation margin. 1 extra DRS occasion shall be added for AGC settling for PSS/SSS acquisition
Agreements:

· The requirement for  a secondary component carrier with deactivated SCell without DRX is defined as

· DRS_occasion_number * measCycleSCell, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement and should also include implementation margin. 1 extra DRS occasion shall be added for AGC settling for PSS/SSS acquisition;
· The requirement for  a secondary component carrier with deactivated SCell with DRX is defined as

· DRS_occasion_number * max {measCycleSCell, DRX cycle}, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement and should also include implementation margin. 1 extra DRS occasion shall be added for AGC settling for PSS/SSS acquisition
1.2 SCE RRM core Part II: Issues not included in email discussion 

Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.9.4.1
	R4-147010
	Discussion
	Simulation results for DRS-RSRQ measurement
	Samsung

	7.9.4.1
	R4-147129
	Discussion
	Wideband Measurements For Cell Discovery
	Qualcomm Incorporated

	7.9.4.1
	R4-147221
	Discussion
	Discussion on CRS-based DRSRQ measurement accuracy for SCE
	ZTE

	7.9.4.1
	R4-147445
	Discussion
	RSRQ requirements for CRS based discovery signal.
	Ericsson

	7.9.4.1
	R4-147446
	Discussion
	AGC issues for measurement on discovery reference signal
	Ericsson

	7.9.4.1
	R4-147447
	LS out
	LS response on the structure of the discovery reference signal for small cell discovery
	Ericsson

	7.9.4.3
	R4-146960
	Discussion
	Discussion on timing condition of DRS occasion
	LG Electronics


1.2.1 Wideband RSRQ measurement for SCE

Proposals
	Wideband RSRQ measurement for SCE

	Qualcomm 

R4-147129
	· Proposal 1: A UE should support wideband measurements for cell discovery only if it advertises support for wideband RSRQ measurements.
· Proposal 2: If Proposal 1 is not agreed then wideband measurement requirements should only apply in the case of a synchronous network.


Open issues:

· Can the group reach consensus on the need to define a new “capability” or limit the application of the requirements?
· If yes, how can we implement it in the specification:

· Option 1: tie the support of wideband measurement for SCE with the capability of wideband RSRQ;

· Option 2: specify the conditions for the SCE wideband measurement requirements, i.e., wideband measurement requirements should only apply in the case of a synchronous network.
· Option 3: make the wideband measurement requirements optional.
Agreements:

· Main session agreements: The synchronized assumptions apply to both CRS and CSI-RS measurement.
· One way forward will be provided to capture the agreement.

1.2.2 Update for AGC issue

Open issues and proposals
	Update of the reply to RAN1 on AGC issue

	Ericsson

R4-147446, R4-147447
	In RAN4#72bis the impact of DRS on the AGC was discussed. The understanding from RAN4 was that the gain setting for cell detection takes one DRS occasion. Therefore the LS was sent to RAN1 explaining that the gain setting for inter-frequency takes one occasion.

It was argued that for intra-frequency cell detection, a UE uses the AGC setting that was used for the serving cell.  Therefore there is no need for extra time for AGC setting. 

However in case of CA this might not be the case. In case of blind configuration of SCC, where the UE does not even know the SCell, the UE has to first detect the SCell. This is then similar to inter-frequency identification, and an extra occasion for AGC setting is needed. Therefore we need to add one DRS occasion for intra-frequency identification as well.
· Proposed response to RAN1: The cell detection time will increase by one DRS period due to that the proper gain setting will have to be determined before cell search can be carried out, but otherwise there is no impact other than already seen e.g. from legacy measurements in measurement gaps.


Agreements:
· Ericsson will revise the LS
· The cell detection time will increase by one DRS period due to that the proper gain setting will have to be determined before cell search can be carried out, but otherwise there is no impact other than already seen e.g. from legacy measurements in measurement gaps.
· For single carrier case, we do not need one more DRS occasion for AGC setting; for CA case we need one more DRS occasion for deactivated SCell for AGC setting
· This should be reflected in the requirements as well.

1.2.3 RSRQ measurement

Proposals
	Measurement period: RSRQ measurement

	Samsung

R4-147010
	· Observation 1: For DRS RSRQ measurement, with N=5, 3 DRS samples for 6RB and 25 RB measurement BWs, Rel.8 requirements can be fulfilled with enough margin.
· Proposal1: The Rel-8 RSRQ measurement accuracy can be reused when Es/Iot≥-6dB for DRS based RSRQ measurement with below measurement time
Measurement BWs

Number of DRS occasions (i×160ms)

≥6PRB

5

≥25PRB

3



	ZTE

R4-147221
	· Proposal 1: Reuse legacy RSRQ measurement accuracy requirements for RSRQ measurement accuracy of CRS based DRS measurement.

	Ericsson

R4-147445
	· Proposal: Measurement accuracy requirements and side conditions of the legacy RSRQ can be reused for DRS-based RSRQ, and requirements for measurement periods for DRS-based RSRQ are found based on the accuracy requirements.


Open issues:

· Can we confirm that The Rel-8 RSRQ measurement accuracy can be reused when Es/Iot≥-6dB for DRS based RSRQ measurement with below measurement time?
	Measurement BWs
	Number of DRS occasions (i×160ms)

	≥6PRB
	5

	≥25PRB
	3


Discussions:

Ericsson: need the simulation assumptions and provide the simulation.

Huawei: the same table will be used for RSRP and RSRQ.

Ericsson: agree with the values in square brackets for RSRQ measurement period and if needed the figures would need to be updated.
Agreements:

· The Rel-8 RSRQ measurement accuracy can be reused when Es/Iot≥-6dB for DRS based RSRQ measurement with below measurement time?

	Measurement BWs
	Number of DRS occasions (i×160ms)

	≥6PRB
	[5]

	≥25PRB
	[3]


· Add the editor note that
· The square brackets on the above figures are applied only for RSRQ
1.3 SCE RRM core Part III: Reply RAN2 LS
Proposals
	Question 1: RAN2 agreed that if DRS measurement is configured for a carrier frequency on which PCell or an activated SCell is configured, UE shall measure also legacy CRS RSRP for the PCell and the activated SCell. RAN2 would like RAN4 to answer whether this would also be possible for legacy CRS RSRQ?

	LGE R4-146961
	· Proposal 1 : When DRS measurement is configured for a carrier frequency on which PCell or an activated SCell is configured, UE shall measure  legacy CRS RSRQ for the PCell or the activated SCell separately in both DMTC on duration and DMTC off duration within legacy available intra-frequency measurement time.

· Proposal 2 : When DRS measurement is configured for a carrier frequency on which PCell or an activated SCell is configured, UE shall measure  legacy CRS RSRQ for the intra-frequency neighbouring cell  separately in both DMTC on duration and DMTC off duration within legacy available intra-frequency measurement time.
· Proposal 3 : When DRS measurement is configured for a carrier frequency which is for small cell and is different frequency from PCell or an activated SCell, UE shall measure  legacy CRS RSRQ for the PCell or the activated SCell in DMTC off duration within legacy available intra-frequency measurement time.

· Proposal 4 : When DRS measurement is configured for a carrier frequency which is for small cell and is different frequency from PCell or an activated SCell, UE shall measure  legacy CRS RSRQ for the inter-frequency neighbouring cell having same frequency of small cell separately in both DMTC on duration and DMTC off duration within legacy available inter-frequency measurement time.

· Proposal 5 : When DRS measurement is configured, new signalling is needed to measure CRS RSRQ separately in  DMTC on duration and DMTC off duration.

· Proposal 6 : If Ran4 agree on proposal5, it is needed to send related LS  to Ran2 for efficient mobility management.

· [RAN2 Question] RAN2 agreed that if DRS measurement is configured for a carrier frequency on which PCell or an activated SCell is configured, UE shall measure also legacy CRS RSRP for the PCell and the activated SCell. RAN2 would like RAN4 to answer whether this would also be possible for legacy CRS RSRQ?

· [RAN4 Response]: Yes. However, legacy CRS RSRQ can have significant difference between DMTC on duration and DMTC off duration. Because DRS occasion is only in DMTC duration in case of small cell off. It would degrade the performance of mobility. So, Ran4 agreed that if DRS measurement is configured for a carrier frequency on which PCell or an activated SCell is configured it is  more efficient in aspect of mobility management for UE to measure legacy CRS RSRQ separately in DMTC on duration and DMTC off duration. For it, Ran4 recommend Ran2 to consider the related issue.

	Nokia Corporation, Nokia Networks
R4-147338
	· We would like to clarify with RAN2 about the agreement on the RSRP measurement, and expect legacy RSRQ can be measured for PCell and activated SCell. We also note some issues with RSRQ measurement, which we think RAN4 should discuss and decide if it needs to be mentioned in the LS reply to RAN2.

	Huawei

R4-147175, R4-147176
	· Yes.


	Question 2: The maximum number of CSI-RS resources that UE can report for CSI-RS based DRS measurement;

	Huawei

R4-147175, R4-147176
	· 3.

	Nokia Corporation, Nokia Networks
R4-147338
	· We think UE can report for maximum 3 CSI-RS resources for CSI-RS based DRS measurement.


	Question 3: The value range of the new measurement quantity: CSI-RSRP

	Huawei

R4-147175, R4-147176
	· Same as the CRS RSRP range in TS36.133 section 9, i.e. from RSRP_00 to RSRP_97.

	Ericsson

R4-147480, R4-147481
	· Proposal: The CSI-RSRP measurement report mapping is the same as the Rel-8 RSRP measurement report mapping.

	Nokia Corporation, Nokia Networks
R4-147338
	· We slightly prefer to re-using the current CRS RSRP range for CSI-RS RSRP.


Open issues:

· Reply to question 1: legacy RSRQ

· Option 1: Yes;
· Option 2: Yes, However, legacy CRS RSRQ can have significant difference between DMTC on duration and DMTC off duration. Because DRS occasion is only in DMTC duration in case of small cell off. It would degrade the performance of mobility. So, Ran4 agreed that if DRS measurement is configured for a carrier frequency on which PCell or an activated SCell is configured it is  more efficient in aspect of mobility management for UE to measure legacy CRS RSRQ separately in DMTC on duration and DMTC off duration. For it, Ran4 recommend Ran2 to consider the related issue.
· Reply to question 2: maximum number of CSI-RS resources that UE can report for CSI-RS based DRS measurement

· 3

· Reply to question 3: CSI-RSRP reporting range

· Reuse the current CRS RSRP range for CSI-RSRP reporting.
Agreements:

· Agreements (main session): legacy CRS RSRQ may be different between DMTC on duration and DMTC off duration, because DRS occasion is only in DMTC duration in case of small cell off. The impact on performance of mobility is FFS.
· Reply to question 1: legacy RSRQ

· Yes.
· The following agreements will be captured in RAN4 way forward:

· The difference between the legacy RSRQ and DRS based RSRQ for PCell and activated SCell will be further studied in REl-13.
· Reply to question 2: maximum number of CSI-RS resources that UE can report for CSI-RS based DRS measurement

· The maximum number is 3.
· Reply to question 3: CSI-RSRP reporting range

· Reuse the current CRS RSRP range for CSI-RSRP reporting.

1.4 Way forward and CR-s for SCE RRM core part
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.9.4.1
	R4-147173
	Approval
	Email discussion on SCE
	Huawei, HiSilicon

	7.9.4.1
	R4-147174
	Approval
	Wayforward on small cell enhancement
	Huawei, HiSilicon

	7.9.4.1
	R4-147172
	CR
	Introducing requirements for small cell enhancement in TS36.133
	Huawei, HiSilicon

	7.9.4.2
	R4-147217
	CR
	Introduction of RSRP measurement accuracy requirement for DRS based measurement
	ZTE

	7.9.4.2
	R4-147218
	CR
	Introduction of RSRQ measurement accuracy requirement for DRS based measurement
	ZTE

	7.9.4.2
	R4-147477
	CR
	Intra-frequency RSRP measurement requirements with DMTC
	Ericsson

	7.9.4.2
	R4-147478
	CR
	Intra-frequency RSRP measurement accuracy requirements with DMTC
	Ericsson

	7.9.4.2
	R4-147479
	CR
	Intra-frequency RSRQ requirements with DMTC
	Ericsson


Agreements:

· Huawei will provide the revised way forward to capture the agreements.

· Huawei will provide the CR on Section 8.

· Ericsson will provide CR the section 9.

· ZTE will provide CR for section Annex.






