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1 Introduction
In RAN4 #72bis meeting, some of the SCE issues are finalized and captured in AdHoc minutes [1], however it also had some remaining open issues which shall be addressed for completing the whole WI, which are summarized as below:
1) Intra-frequency requirement in DRX case

2) Number of TPs for intra-frequency simultaneous measurement
3) Inter-frequency requirement in non-DRX case

4) Inter-frequency requirement in DRX case

5) Number of cells/TPs for inter-frequency simultaneous measurement
6) Accuracy requirement for CSI-RS based measurement

7) Measurement requirements on deactivated SCC 
Due to the limited time for this WI, email discussion will be helpful for progressing this SCE topic. Interested companies are encouraged to provide views or comments on the above open issues, and then the draft CRs could be proposed based on the outcome of the open issues discussion. 
2 Discussion
(1) Intra frequency requirement in DRX case (PSS/SSS acquisition, CRS based measurement, CSI-RS based measurement)
· Issue 1: The methodology for defining intra-frequency requirement in DRX case.
· Option 1: using DRS_occasion_number * max { DMTC periodicity, DRX cycle}, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement.
· Option 2: Others?
	Company 
	The methodology for defining intra-frequency requirement in DRX case.
	Remark

	Huawei, HiSilicon
	Option 1: using DRS_occasion_number * max { DMTC periodicity, DRX cycle}, DRS_occasion_number is derived from the simulation results for intra-frequency requirement.
	When DRX is used, two cases shall be considered. One case is that DRX cycle length is larger than DMTC periodicity, and UE is supposed to use the available DRS within on-duration time of each DRX considering the UE power saving, therefore the measurement period could be derived by scaling the DRX cycles. Other case is that DRX cycle length is smaller than DMTC periodicity; the scaling of DMTC periodicity could be used for requirements defining, because UE cannot perform the DRS based measurement within the on-duration time of DRX which has no DRS transmission.

For some special cases, e.g. the DRX cycle length cannot be exactly divided by DMTC periodicity, we believe they could be left to network implementations.

	NTT DOCOMO
	Option 1: using DRS_occasion_number * max { DMTC periodicity, DRX cycle}, DRS_occasion_number is derived from the simulation results for intra-frequency requirement.
	We share the same view with Huawei. Our proposal on this issue was presented in R4-145919 and it is consistent with Option 1.

	Qualcomm
	Option 1
	

	Samsung
	Option 1
	Generally methodology can be following as below, depending on DRX on/off, and intra/inter frequency scenarios:

· Intra-frequency DRX off: DRS_occasion_number*DMTC periodicity
· Intra-frequency DRX on: DRS_occasion_number*max(DMTC periodicity, DRX cycle)
· Inter-frequency DRX off: DRS_occasion_number*max { DMTC periodicity,GAP periodicity} 
· Inter-frequency DRX on: DRS_occasion_number*max DMTC periodicity, DRX cycle, GAP periodicity
For test, pick up one specific configuration i.e. DMTC periodicity(160ms), DRX cycle(1280ms), gap pattern(40/80ms)

	Ericsson
	Option 1
	Option 1 applies regardless of the DRX cycle. 

DRS_occasion_number in the equation should be derived from the simulation results and should also include implementation margin and 1 extra occasion for AGC setting

	LGE
	Option1
	

	ZTE
	Option1
	

	CATT
	Option 1
	

	Nokia Network, Nokia Corporation
	Option 1
	In DRX case, measurement is assumed to be performed when both DRX on-duration and DRS occur, so we are fine with Option 1. However, we have some concern if network is restricted from using some DRX cycles (e.g. 64/128/256) together with DRS measurement, and we believe that the UE behavior should be specified for all DRX cycles.

	Intel
	Option 1 subject to certain conditions elaborated in the remark column
	The formula described in Option 1 is based on the assumption that DRX ON is concurrent with DMTC. If this assumption is broken, the corresponding requirement should not apply. As a result, we suggest Option 1 subject to the constraint of concurrent DRX/DMTC.  

	Alcatel-Lucent
	Option1
	Our preference is that Option 1 should apply even if DRX ON is not concurrent with DMTC.



(2) Number of TPs for intra-frequency simultaneous measurement
· Issue 2: The number of TP for intra-frequency simultaneous measurement, and the relationship with number of simultaneous measurement cells.
· Option 1: In CSI-RS based measurement requirement, UE is required to simultaneously measure at least 3 TPs.
· Option 2: others?
	Company 
	The number of TP intra-frequency simultaneous measurement, and the relationship with number of simultaneous measurement cells.
	Remark 

	Huawei, HiSilicon
	Option 1: In CSI-RS based measurement requirement, UE is required to simultaneously measure at least 3 TPs.
	Measured Cell number and measured TP numbers are defined considering the UE processing capability and channel conditions. The detectable cells and TPs are the ones whose receiving SINR at UE are better than side condition. Therefore, the requirement of measured cell number and the requirement of measured TP number are independent to each other.

	NTT DOCOMO
	Option 1: In CSI-RS based measurement requirement, UE is required to simultaneously measure at least 3 TPs.
	According to the RAN1/4 evaluation so far, at least 3 seems reasonable target number for simultaneous cell/TP measurements.

	Qualcomm
	Option 1
	

	Samsung
	Option2: In CSI-RS based measurement requirement, UE is required to simultaneously measure at least 4 TPs.
	Based on our evaluation results, with 95% probability, 4 TPs observed with CSI-RS side condition (0dB) 
N_cell/TPs
0

1

2

3

4

5

>=6

sum of 1~3 cells/TPs
CRS

0.00%

42.89%

37.91%

16.79%

2.34%

0.07%

0.00%

97.6%

CSI-RS

0.15%

43.22%

33.51%

15.72%

5.52%

1.46%

0.43%

92.4%


	Ericsson
	Option 1
	3 TPs include also the serving TP (serving eNB). The TPs (3 in total) can belong to the same shared cell or different shared cells on the same carrier

	LGE
	Option1
	

	ZTE
	Option 1
	3 TPs seems reasonable at side condition of 0dB.

	CATT
	Option 1
	

	Nokia Networks, Nokia Corporation
	Option 1
	Our simulation result shows the number of visible TPs for most of the UEs is equal to or less than 3. 

	Intel
	Option 2
	This largely depends on CSI-RS muting pattern. For example, how many zero-powered CSI-RS AP are defined per TP. If it is too small, it is hard to always guarantee 3 identified TPs.

	Alcatel-Lucent
	Option1
	


(3) Inter-frequency requirement in non-DRX case (PSS/SSS acquisition, CRS based measurement, CSI-RS based measurement)
· Issue 3: The methodology for defining inter-frequency requirement in non-DRX case.
· Option 1: using DRS_occasion_number * max { DMTC periodicity, GAP periodicity}, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement.

· Option 2: Others?
· Option 3: Using DRS_occasion_number * max { DMTC periodicity, GAP periodicity} * Nfreq 
	Company 
	The methodology for defining inter-frequency requirement in non-DRX case
	Remark

	Huawei, HiSilicon
	Option 1: using DRS_occasion_number * max { DMTC periodicity, GAP periodicity}, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement.
	When GAP is used, two cases shall be considered. One case is that GAP periodicity is larger than DMTC periodicity, and UE is supposed to use the available DRS within GAP, therefore the measurement period could be derived by scaling the GAP periodicity. Other case is that GAP periodicity is smaller than DMTC periodicity; the scaling of DMTC periodicity could be used for requirements defining, because UE cannot perform the DRS based measurement within some GAP which has no DRS transmission.

	NTT DOCOMO
	Option 1: using DRS_occasion_number * max { DMTC periodicity, GAP periodicity}, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement.
	We share the same view with Huawei. Our proposal on this issue was presented in R4-145919 and it is consistent with Option 1.

	Qualcomm
	Option 1+X, 
	We have to account for additional delay(additional DMTC occasion) for AGC settling

	Samsung
	Option2: 

· For PSS/SSS acquisition: (DRS_occasion_number+1) * max { DMTC periodicity, GAP periodicity}
· For others: DRS_occasion_number * max { DMTC periodicity, GAP periodicity}
	As agreed in last meeting:
“Agreed Proposal 1: At least one additional DMTC time should be included in the total inter-frequency cell identification time.”
For cell identification inter-frequency requirements, one additional DMTC occasion for AGC setting required.

Same comment as issue1

	Ericsson
	Option 3
	DRS_occasion_number in the equation should be derived from the simulation results and should also include implementation margin and 1 extra occasion for AGC setting

	LGE
	Option1+X : (DRS_occasion_number +1)* max {DMTC periodicity, DRX cycle},
	

	ZTE
	Option 1
	DRS_occasion_number should include one additional DMTC time for AGC setting

	CATT
	Option 3
	DRS_occasion_number should include one additional occasion for AGC setting for cell search ONLY.

	Nokia Networks, Nokia Corporation
	Option 2
	As for issue 3 we agree the principle of Option 2. We also share the same view as Samsung to have one additional sample for inter-frequency PSS/SSS acquisition. 

We want to clarify that side condition for inter-frequency PSS/SSS acquisition is same as for intra-frequency. 

We also want to clarify that N_freq should be included in the formula.

	Intel
	Option 3 subject to certain conditions defined in remark column
	The formula described in Option 3 is based on the assumption that measurement gap is concurrent with DMTC. If this assumption is broken, the corresponding requirement should not apply. As a result, we suggest Option 3 subject to the constraint of concurrent measurement gap/DMTC.  

	Alcatel-Lucent
	Option 1 + possible impact caused by measurement delays for other legacy inter-frequency cells

	It needs more discussion on how to consider the possible impact caused by measurement delays for other legacy inter-frequency cells


(4) Inter-frequency requirement in DRX case (PSS/SSS acquisition, CRS based measurement, CSI-RS based measurement)
· Issue 4: The methodology for defining inter-frequency requirement in DRX case.
· Option 1: If DRX cycle is equal to or smaller than 80ms, non-DRX inter-frequency requirement is applied; otherwise using DRS_occasion_number * max {DMTC periodicity, DRX cycle}, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement.

· Option 2: Others?
· Option 3: using DRS_occasion_number * max {DMTC periodicity, DRX cycle, GAP periodicity}* Nfreq
	Company 
	The methodology for defining inter-frequency requirement in DRX case
	Remark

	Huawei
	Option 1: If DRX cycle is equal to or smaller than 80ms, non-DRX inter-frequency requirement is applied; otherwise using DRS_occasion_number * max {DMTC periodicity, DRX cycle}, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement.
	For the case that DRX cycle is equal to or smaller than 80ms, the non-DRX inter-frequency requirement could be applied to get better mobility performance, and furthermore the power consumption between DRX and non-DRX has no big difference in this case.
For the case that DRX cycle is larger than 80ms, the requirement could consider only DRX cycle and DMTC periodicity, as the GAP periodicity will not exceed 80ms.

	NTT DOCOMO
	Option 1: If DRX cycle is equal to or smaller than 80ms, non-DRX inter-frequency requirement is applied; otherwise using DRS_occasion_number * max {DMTC periodicity, DRX cycle}, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement.
	We agree with Huawei. Either 80 ms or 160 ms is fine with us for the condition of applying non-DRX inter-frequency requirement.

	Qualcomm
	Option 1+X
	See comment on Issue 3

	Samsung
	Option2: 

· For PSS/SSS acquisition: (DRS_occasion_number+1) * max { DMTC periodicity, DRX cycle ,GAP periodicity}
· For others: DRS_occasion_number * max { DMTC periodicity, DRX cycle, GAP periodicity}
	See comment on issue1 & 3 

	Ericsson
	Option 3
	For consistency and future-proofness it is better to include all three parameters. 
DRS_occasion_number in the equation should be derived from the simulation results and should also include implementation margin and 1 extra occasion for AGC setting

	LGE
	Option 1+X : If DRX cycle is equal to or smaller than 80ms, non-DRX inter-frequency requirement is applied; otherwise using (DRS_occasion_number +1)* max {DMTC periodicity, DRX cycle},
	

	ZTE
	Option 1: If DRX cycle is equal to or smaller than 80ms, non-DRX inter-frequency requirement is applied; otherwise using DRS_occasion_number * max {DMTC periodicity, DRX cycle},
	DRS_occasion_number should include one additional DMTC time for AGC setting

	CATT
	Option 3
	DRS_occasion_number should include one additional occasion for AGC setting for cell search ONLY.

	Nokia Networks, Nokia Corporation
	Option 1:
· If DRX cycle is equal to or smaller than 80ms, non-DRX inter-frequency requirement is applied; 
· otherwise,
· For PSS/SSS acquisition: (DRS_occasion_number +1)* max {DMTC periodicity, DRX cycle} 
· For others: (DRS_occasion_number)* max {DMTC periodicity, DRX cycle} 
	We don’t have strong opinion, but slightly prefer the principle of Option 1. We also share the same view as Samsung to have one additional sample for inter-frequency PSS/SSS acquisition.

	Intel
	Option 1 and Option 3 subject to the constraint of concurrent DRXON/DMTC. They are essentially the same
	

	Alcatel-Lucent
	Option 1 + possible impact caused by measurement delays for other legacy inter-frequency cells

	It needs more discussion on how to consider the possible impact caused by measurement delays for other legacy inter-frequency cells


(5) Number of cells/TPs for inter-frequency simultaneous measurement

· Issue 5: The number of cells for inter-frequency simultaneous measurement.
· Option 1: at least 3 inter-frequency identified cells per inter-frequency for up to 3 inter-frequencies. 
· Option 2: At least 2 inter-frequency identified cells per inter-frequency for up to 3 inter-frequencies
	Company 
	The number of cells for inter-frequency simultaneous measurement
	Remark 

	Huawei
	Option 1: at least 3 inter-frequency identified cells per inter-frequency for up to 3 inter-frequencies.
	The cell number of simultaneous measurement is derived from intra-frequency requirement considering both the UE capability and channel condition. The number of inter-frequency could be reuse R8 requirement since the R8 UE capability already supported at least 3 inter-frequencies.

	NTT DOCOMO
	Option 1: at least 3 inter-frequency identified cells per inter-frequency for up to 3 inter-frequencies.
	Same as issue 2.

	Qualcomm
	Option 1
	Option 1 is fine but how was the 3 inter-frequencies derived?

	Samsung
	Option1
	

	Ericsson
	Option 2
	For intra-frequency we have 3 intra-frequency cells including serving cell. So it means that we have one serving cell plus 2 neighbor cells. Therefore, in case of inter-frequency it is more consistent to have 2 inter-frequency cells since they are neighbor cells.

	LGE
	Option 1
	at least 3 inter-frequency identified cells per inter-frequency for up to [3] inter-frequencies. It needs to clarify [3] inter-frequencides

	ZTE
	Option 1
	

	CATT
	Option 1
	

	Nokia Networks, Nokia Corporation
	Option 1 for number of cells per inter-frequency carrier; 

We think IncMon should be considered for number of inter-frequency carriers.
	Our simulation result shows the number of visible cells for most of the UEs is equal to or less than 3. 

	Intel
	Option 1
	 

	Alcatel-Lucent
	Option1
	


· Issue 6: The number of TPs for inter-frequency simultaneous measurement, and the relationship between simultaneous measurement cells number and TP number.
· Option 1: UE is required to simultaneously measure at least 3 TPs per inter-frequency for up to 3 inter-frequencies.

· Option 2: others?
· Option 3: at least 2 inter-frequency identified TPs per inter-frequency for up to 3 inter-frequencies

· Option 4: UE is required to simultaneously measure at least 3 identified TPs per inter-frequency for up to 3 inter-frequencies.

	Company 
	The number of TPs for inter-frequency simultaneous measurement, and the relationship between simultaneous measurement cells number and TP number.
	Remark

	Huawei, HiSilicon
	Option 1: UE is required to simultaneously measure at least 3 TPs per inter-frequency for up to 3 inter-frequencies.
	The requirements of measured cell number and the requirements of measured TP number are independent to each other.

	NTT DOCOMO
	Option 1: UE is required to simultaneously measure at least 3 TPs per inter-frequency for up to 3 inter-frequencies.
	Same as issue 2.

	Qualcomm
	Option 1
	Same question as on issue 5

	Samsung
	Option 2: 4 TPs per inter-frequency for up to 3 inter-frequencies.
	See comment as issue2

	Ericsson
	Option 3
	For intra-frequency we have 3 intra-frequency TPs including serving TP. So it means that we have one serving TP plus 2 neighbor TPs. Therefore in case of inter-frequency it is more consistent to have 2 inter-frequency TPs since they are neighbor TPs.

	LGE
	Option1
	at least 3 TPs per inter-frequency for up to [3] inter-frequencies,It needs to clarify [3] inter-frequencides

	ZTE
	Option 1
	

	CATT
	Option 1
	

	Nokia Networks, Nokia Corporation
	Option 1 for number of TPs per inter-frequency carrier; 

We think IncMon should be considered for number of inter-frequency carriers.
	Our simulation result shows the number of visible TPs for most of the UEs is equal to or less than 3.

	Intel
	Option 4
	Since this is for SCE, depending on the network topology, the interference condition is quite different from Homogeneous case. How can UE always guarantee to measurement at least 3 TP per frequency? 

	Alcatel-Lucent
	Option1
	


(6) Accuracy requirement for CSI-RS based measurement

· Issue 7: Could the existing CRS based RSRP accuracy requirement and reporting range be applied for CSI-RS based RSRP measurement?
· Option 1: Yes.

· Option 2: No.
· Option 3: It is complicated and is not a simple yes or no answer
	Company 
	Could the existing CRS based RSRP accuracy requirement and reporting range be applied for CSI-RS based RSRP measurement?

	
	Yes or No
	Remark

	Huawei, HiSilicon
	Yes
	The mobility performance based on CSI-RS measurement could be comparable with the legacy case. The corresponding delay requirement could be settled to satisfy the existing accuracy requirement.

	NTT DOCOMO
	Yes
	The current measurement accuracy requirement should be maintained to avoid the association with inappropriate cell or transmission point due to the inaccurate measurement report.

	Qualcomm
	Yes
	

	Samsung
	Yes for accuracy requirements;

For reporting range, increasing 2dB for upper boundary
	It’s already agreed in last meeting ad-hoc minutes:

“When defining the CSI-RS based RSRP measurement period, we shall assume keeping the Rel-8 RSRP measurement accuracy unchanged when CSI-RS RE SINR ≥ [0]dB”
For upper boundary, +2 dB bias can be applied considering maximum power boosting difference between CSI-RS (8dB) and CRS (6dB). With this modification, new IE required for RAN2 spec.

	Ericsson
	Option 3
	Accuracy requirements: we need to have 2 sets of requirements for CRS based RSRP accuracy and CSI-RS based RSRP accuracy. Within each set we have absolute and relative requirements. Then we also need to look at the intra-frequency and inter-frequency requirements. 

Reporting range: maybe the existing CRS based reporting can be used, but CSI-RS based reporting range will be different

	LGE
	Yes
	Based on the agreement in last meeting ad-hoc minutes

	ZTE
	Option 3
	For accuracy requirements is Yes. But for reporting range of CSI-RS based reporting, it could be different than CRS based reporting.

	CATT
	Yes
	

	Nokia Networks, Nokia Corporation
	Yes for accuracy requirements;
	We think this is already the assumption when measurement period for intra-frequency CSI-RS RSRP was agreed in last meeting. 

We need more time to think on the range of CSI-RS RSRP.

	Intel
	Yes
	

	Alcatel-Lucent
	Yes
	


(7) Requirements of a secondary component carrier with deactivated SCell (PSS/SSS acquisition, CRS based measurement, CSI-RS based measurement)
· Issue 8: The methodology for defining secondary component carrier requirement when no common DRX is used.
· Option 1: using DRS_occasion_number * measCycleSCell, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement.

· Option 2: Using DRS_occasion_number * max { DMTC periodicity, measCycleSCell }, DRS_occasion_number in the equations should be derived from the simulation results and should also include implementation margin 
	Company 
	The methodology for defining secondary component carrier measurement requirement when no common DRX is used
	Remark

	Huawei, HiSilicon
	Option 1: using DRS_occasion_number * measCycleSCell, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement.
	The minimum value of measCycleSCell is 160ms while DMTC periodicity is up to 160ms. Therefore we would like to use DRS_occasion_number * measCycleSCell considering the UE power saving.

	Qualcomm
	
	We would like some clarifications on the use case here. The deactivated SCell is a cell turned off or is it still on all the time(basically a legacy cell just like in Rel.10 CA)? while the UE is measuring the deactivated SCC it is also doing cell discovery on the same frequency?

	NTT DOCOMO
	Option 1: using DRS_occasion_number * measCycleSCell, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement.
	

	Samsung
	Option1
	

	Ericsson
	Option 2
	Measurement cycle is typically longer than the DMTC periodicity, so UE is not expected to measure more frequent than the measurement cycle. For consistency and future-proofness it is better to include both parameters in the formula

	LGE
	Option1
	Based on the minimum value of measCycleSCell  in current spec.

	ZTE
	Option 1
	

	CATT
	Option 1
	

	Nokia Networks, Nokia Corporation
	Option 1
	

	Intel
	
	If SCell is on OFF state, should UE be still in deactivated state or just un-configured?

	Alcatel-Lucent
	Option1
	


· Issue 9: The methodology for defining secondary component carrier requirement when common DRX is used. 
· Option 1: using DRS_occasion_number * max {measCycleSCell, DRX cycle}, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement.

· Option 2: using DRS_occasion_number * max { DMTC periodicity, measCycleSCell , DRX cycle}, DRS_occasion_number in the equations should be derived from the simulation results and should also include implementation margin 
	Company 
	The methodology for defining secondary component carrier measurement requirement when common DRX is used
	Remark

	Huawei, HiSilicon
	Option 1: using DRS_occasion_number * max {measCycleSCell, DRX cycle}, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement.
	The minimum value of measCycleSCell is 160ms while DMTC periodicity is up to 160ms. Therefore we only have to consider the measCycleSCell and DRX cycle, and DRS_occasion_number * max {measCycleSCell, DRX cycle} could be apply for this requirement.

	Qualcomm
	
	See the question from Issue 8.

	NTT DOCOMO
	Option 1: using DRS_occasion_number * max {measCycleSCell, DRX cycle}, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement.
	

	Samsung
	Option1
	

	Ericsson
	Option 2
	For consistency and future-proofness it is better to include all three parameters.

	LGE
	Option1
	Based on the minimum value of measCycleSCell  in current spec.

	ZTE
	Option 1
	

	CATT
	Option 1
	

	Nokia Networks, Nokia Corporation
	Option 1
	

	Alcatel-Lucent
	Option1
	


3 Summary
(1) Intra frequency requirement in DRX case (PSS/SSS acquisition, CRS based measurement, CSI-RS based measurement) (CRS Es/Iot ≥ -6dB, CSI-RS Es/Iot ≥ 0dB)
· Issue 1: The methodology for defining intra-frequency requirement in DRX case.
· Option 1A: 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.

Supporting companies: Huawei, HiSilicon, NTT DOCOMO, Qualcomm, Samsung, LGE, ZTE, CATT, Nokia Network, Nokia Corporation, Alcatel-Lucent
· Option 1B: using DRS_occasion_number * max {DMTC periodicity, DRX cycle} subject to the constraint of concurrent DRX/DMTC, 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.

Supporting companies: Intel

· Option 1C: 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. 1 extra DRS occasion shall be added for AGC settling for PSS/SSS acquisition.
Supporting companies: Ericsson
	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.


(2) Number of TPs for intra-frequency simultaneous measurement

· Issue 2: The number of TP for intra-frequency simultaneous measurement.
· Option 2A: In CSI-RS based measurement requirement, UE is required to simultaneously measure at least 3 TPs.

Supporting companies: Huawei, HiSilicon, NTT DOCOMO, Qualcomm, Ericsson, LGE, ZTE, CATT, Nokia Network, Nokia Corporation, Alcatel-Lucent
· Option 2B: In CSI-RS based measurement requirement, UE is required to simultaneously measure at least 4 TPs.
Supporting companies: Samsung

· Option 2C: In CSI-RS based measurement requirement, UE is required to simultaneously measure at least 3 TPs with enough CSI-RS muting patterns.
Supporting companies: Intel
	Proposal 2: In CSI-RS based measurement requirement, UE is required to simultaneously measure at least 3 identified TPs.


(3) Inter-frequency requirement in non-DRX case (PSS/SSS acquisition, CRS based measurement, CSI-RS based measurement) (CRS Es/Iot ≥ -6dB, CSI-RS Es/Iot ≥ 0dB)

· Issue 3: The methodology for defining inter-frequency requirement in non-DRX case.
· Option 3A: using DRS_occasion_number * max { DMTC periodicity, 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. 1 extra DRS occasion shall be added for AGC settling for PSS/SSS acquisition. 
Supporting companies: Huawei, HiSilicon, NTT DoCoMo, Qualcomm, Samsung, LGE, ZTE

· Option 3B: 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.
Supporting companies: Ericsson, Nokia Networks, Nokia Corporation, CATT
· Option 3C: Option 3B subject to the constraint of concurrent measurement gap/DMTC.
Supporting companies: Intel
· Option 3D: Option 3A + possible impact caused by measurement delays for other legacy inter-frequency cells.
Supporting companies: Alcatel-Lucent
	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


(4) Inter-frequency requirement in DRX case (PSS/SSS acquisition, CRS based measurement, CSI-RS based measurement) (CRS Es/Iot ≥ -6dB, CSI-RS Es/Iot ≥ 0dB)

· Issue 4: The methodology for defining inter-frequency requirement in DRX case.
· Option 4A: If DRX cycle is equal to or smaller than 80ms, non-DRX inter-frequency requirement is applied; otherwise 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. 1 extra DRS occasion shall be added for AGC settling for PSS/SSS acquisition. 

Supporting companies: Huawei, HiSilicon, NTT DoCoMo, Qualcomm, LGE, ZTE, Nokia Networks, Nokia Corporation
· Option 4B: 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
Supporting companies: Samsung, Ericsson, CATT
· Option 4C: Option 4B subject to the constraint of concurrent DRXON/DMTC.

Supporting companies: Intel

· Option 4D: Option 4A + possible impact caused by measurement delays for other legacy inter-frequency cells.

Supporting companies: Alcatel-Lucent
	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.


(5) Number of cells/TPs for inter-frequency simultaneous measurement

· Issue 5: The number of cells for inter-frequency simultaneous measurement.
· Option 5A: at least 3 inter-frequency identified cells per inter-frequency for up to 3 inter-frequencies. 

Supporting companies: Huawei, HiSilicon, NTT DOCOMO, Qualcomm, Samsung, LGE, ZTE, CATT, Intel, Alcatel-Lucent
· Option 5B: At least 2 inter-frequency identified cells per inter-frequency for up to 3 inter-frequencies
Supporting companies: Ericsson

· Option 5C: At least 3 inter-frequency identified cells per inter-frequency, and number of inter-frequencies should consider IncMon

Supporting companies: Nokia Networks, Nokia Corporation
	Proposal 5: UE is required to simultaneously measure at least 3 inter-frequency identified cells per inter-frequency for up to 3 inter-frequencies. 


· Issue 6: The number of TPs for inter-frequency simultaneous measurement.
· Option 6A: UE is required to simultaneously measure at least 3 TPs per inter-frequency for up to 3 inter-frequencies.

Supporting companies: Huawei, HiSilicon, NTT DOCOMO, Qualcomm, LGE, ZTE, CATT, Alcatel-Lucent
· Option 6B: UE is required to simultaneously measure at least 4 TPs per inter-frequency for up to 3 inter-frequencies.

Supporting companies: Samsung 
· Option 6C: UE is required to simultaneously measure at least 2 inter-frequency identified TPs per inter-frequency for up to 3 inter-frequencies
Supporting companies: Ericsson 
· Option 6D: UE is required to simultaneously measure at least 3 identified TPs per inter-frequency for up to 3 inter-frequencies.

Supporting companies: Intel
· Option 6E: UE is required to simultaneously measure at least 3 TPs per inter-frequency, and number of inter-frequencies should consider IncMon.

Supporting companies: Nokia Networks, Nokia Corporation
	Proposal 6: UE is required to simultaneously measure at least 3 identified TPs per inter-frequency for up to 3 inter-frequencies. 


(6) Accuracy requirement for CSI-RS based measurement

· Issue 7: Could the existing CRS based RSRP accuracy requirement and reporting range be applied for CSI-RS based RSRP measurement?
· Option 7A: Yes to both accuracy requirement and reporting range.

Supporting companies: Huawei, HiSilicon, NTT DOCOMO, Qualcomm, LGE, CATT, Intel, Alcatel-Lucent
· Option 7B: Yes to accuracy requirement. For reporting range, increasing 2dB for upper boundary.
Supporting companies: Samsung
· Option 7C: FFS on CSI-RS accuracy requirement and reporting range.

Supporting companies: Ericsson, ZTE

· Option 7D: Yes to accuracy requirement. FFS on reporting range.

Supporting companies: Nokia Networks, Nokia Corporation
	Proposal 7: the existing CRS based RSRP accuracy requirement and reporting range could be applied for CSI-RS based RSRP measurement 


(7) Requirements of a secondary component carrier with deactivated SCell (PSS/SSS acquisition, CRS based measurement, CSI-RS based measurement)

· Issue 8: The methodology for defining secondary component carrier requirement when no common DRX is used.
· Option 8A: using DRS_occasion_number * measCycleSCell, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement.

Supporting companies: Huawei, HiSilicon, NTT DOCOMO, Samsung, LGE, ZTE, CATT, Nokia Networks, Nokia Corporation, Alcatel-Lucent
· Option 8B: Using DRS_occasion_number * max { DMTC periodicity, measCycleSCell }, DRS_occasion_number in the equations should be derived from the simulation results and should also include implementation margin 
Supporting companies: Ericsson
	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.


· Issue 9: The methodology for defining secondary component carrier requirement when common DRX is used. 
· Option 9A: using DRS_occasion_number * max {measCycleSCell, DRX cycle}, DRS_occasion_number is derived from the simulation results for intra-frequency non-DRX requirement.

Supporting companies: Huawei, HiSilicon, NTT DOCOMO, Samsung, LGE, ZTE, CATT, Nokia Networks, Nokia Corporation, Alcatel-Lucent
· Option 9B: using DRS_occasion_number * max { DMTC periodicity, measCycleSCell , DRX cycle}, DRS_occasion_number in the equations should be derived from the simulation results and should also include implementation margin.

Supporting companies: Ericsson
	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.


4 Conclusion

Based on the collected views from interested companies, the proposals are as below,

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.

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

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.

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.

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

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

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

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.

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.
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