3GPP TSG-RAN WG4 Meeting #72

















R4-144487
Dresden, Germany, 18 – 22 August, 2014
Title:
Discussion on requirement of Cell/TP identification for SCE
Source:
Huawei, HiSilicon
Agenda Item:
7.10.4
Document for:
Discussion
1 Introduction
In the RAN4 #71AH meeting, the assumptions for link level and system level were endorsed in [1][2][3] to study the requirements for SCE item. In this meeting the simulation results from interested companies were expected to be aligned to facilitate the progress of this item, and the requirements of SCE shall be preliminary discussed to make a rough skeleton for further study at least. This contribution discussed how to define the requirement for cell/TP identification for SCE and the numbers or values in this skeleton might be revised based on the aligned simulation results.
2 Agreements in RAN1 for consideration
In RAN1 #77 meeting, DRS based measurement and cell/TP identification was discussed for small cell enhancement, and some agreements were summarized in 3 LS [4][5][6] sent out by RAN1. In this contribution the small cell discovery is discussed, and in order to be better understandable the relevant agreements in RAN1 are duplicated from LSs as below,

Agreements from R1-142698 [4]

· UE assumes PSS/SSS/CRS in the DRS

· Additionally CSI-RS is assumed in the DRS for measurement if configured by higher layers

· CRS-based RSRP measurements are supported, and CSI-RS–based RSRP measurements are supported
· UE may report DRS-based RSRP/RSRQ and associated PCID and information for TP identification

· RRM measurement configuration and reporting details are up to RAN2
Agreements from R1-142733 [5]
· For the purpose of DRS based measurements, the UE shall only assume the presence of signals of the DRS.
· For both intra- and inter- frequency measurement, if a UE is configured with only DRS-based measurements reporting on a given carrier frequency, and UE is not configured with an activated serving cell on that carrier frequency, the UE shall (should) not assume the presence of any signal and channel except for DRS in the DMTC (DRS measurement timing configuration) duration.
· For DRS,

· Scrambling ID of PSS/SSS/CRS is PCID

· Scrambling ID of CSI-RS may be different from PCID

· TP identification may be represented by e.g., CSI-RS RE configuration, Scrambling ID, Subframe offset, cover code or their combination.
· FFS on details

· DRS can only be transmitted on a DL subframe or DwPTS region of subframes.
· For DRS-based measurement, a UE assumes that 

· A DRS occasion for a cell consists of

· One instance of PSS/SSS per Rel-8

· CRS is transmitted at least in the same subframe(s) as PSS/SSS

· A DRS occasion can comprise multiple CSI-RS RE configurations

· The different CSI-RS configurations may be in the same or different subframe(s)

· The different CSI-RS configurations may be scrambled independently

· Relative subframe offset between SSS and one CSI-RS RE configuration

· FFS between variable or fixed within 5 msec relative to subframe of SSS

· A DRS occasion for a cell comprises N consecutive subframes (N <= 5)

· FFS on DRS transmission on MBSFN subframe, if so, how

· FFS between

· One or more subframes among N subframes may not carry any DRS signal (i.e., either CRS or CSI-RS)

· All DL subframes carry DRS signal

· A DRS occasion for a cell is transmitted every M ms

· Candidate values for M are 40, 80, 160, FFS on other values

Agreements from R1-142775 [6]:

· No new measurement gap pattern is introduced for DRS-based measurement

· If, in addition, CSI-RS is configured as DRS

–      For CSI-RS as DRS, at least single antenna port 15 with 2 REs per PRB of CSI-RS RE configuration is supported for CSI-RS based RSRP

· FFS whether to indicate the number of CSI-RS ports

· FFS on supporting other antenna port(s) and/or more REs/PRB

–      In a DRS occasion, the relative subframe offset between SSS and one CSI-RS RE configuration (or equivalence) can be different for different CSI-RS RE configurations

–      For each CSI-RS RE configuration in a DRS occasion, a UE can assume that the corresponding CSI-RS is transmitted in one subframe

•       FFS on whether to allow more than one subframe

3 Discussion on requirements for cell/TP identification
Cell identification and TP identification are based on PSS/SSS and CSI-RS respectively, and in this section both the intra-frequency and inter-frequency cases are considered.
 3.1
Cell identification requirement
· Intra-frequency cell identification
The PSS/SSS is available in #0 and #5 in each radio frame for R8 cell identification requirement, but in the SCE case the occasion of DRS is defined as below,

· UE assumes PSS/SSS/CRS in the DRS

· Additionally CSI-RS is assumed in the DRS for measurement if configured by higher layers
· A DRS occasion for a cell comprises N consecutive subframes (N <= 5)

· A DRS occasion for a cell is transmitted every M ms

· Candidate values for M are 40, 80, 160, FFS on other values
If the periodicity of DRS occasion is equal or larger than 40ms, it means PSS/SSS is not available in #0 and #5 in each radio frame any longer and the PSS/SSS samples UE can used in a given time are reduced. It may impact the existing cell identification requirement by using less frequent PSS/SSS samples than R8. So simulation evaluations are needed for PSS/SSS acquisition for SCE. According to the system level simulation results in [7], the side condition of PSS/SSS could be considered as Es/Iot=-4dB. Moreover, regarding the link level simulation in [8], the PSS/SSS acquisition time for different DRS occasion periodicities are different, so we could use the same approach as we defining cell identification requirement in DRX case. As no further values are provided by RAN1, candidate values of 40ms, 80ms and 160ms could be used as baseline. 

The requirement of cell identification mostly depends on the link level simulation in [8], while margin shall also be taken into account in defining the requirement eventually. Since the side condition of Es/Iot=-4dB is picked from system level simulation results, we could settle acquisition time based on implementation margin and link level simulation conditioned Es/Iot=-4dB. Additionally, one single measurement shall be included in the cell identification requirement. Measurement period is also evaluated by link level simulation in [9], and we propose to differentiate the RSRP measurement requirement for different BWs.

Proposal 1: the pure PSS/SSS acquisition delay for SCE should not be differentiated by different DRS bandwidths.
Proposal 2: in current stage, candidate values of 40ms, 80ms and 160ms for DRS occasion periodicity could be used as baseline to define intra-frequency cell identification requirement for SCE.

For DRX cases, in order to simplify the analysis, we intend to narrow down the cases into limited categories. If DRX cycle length is larger than DRS occasion periodicity, e.g. DRX cycle = 320ms and DRS occasion periodicity = 40ms, UE is supposed to use the available DRS within on-duration time of each DRX, and therefore the cell identification requirement could be derived by scaling the DRX cycles to get the enough samples for PSS/SSS acquisition, namely, N*DRX_cycle (N is TBD). In contrast, if DRX cycle length is smaller than DRS occasion periodicity, e.g. DRX cycle = 80ms and DRS occasion periodicity = 160ms, the scaling of DRS occasion periodicity could be used for requirements defining. 
For some special cases, e.g. the DRX cycle length cannot be exactly divided by DRS occasion periodicity, we believe they could be left to solutions based on network implementations.
Proposal 3: intra-frequency cell identification requirements of DRX cases for SCE could be categorized into two groups: DRS occasion periodicity < DRX cycle length and DRS occasion periodicity ≥ DRX cycle length.
Hence, the tentative skeleton of intra-frequency cell identification requirement could be constructed as below,

>>>>>>>>>>>>>>>>>Intra-frequency cell identification requirement for SCE<<<<<<<<<<<<<<<
8.1.x.x
E-UTRAN intra-frequency measurements when DRS is used
The requirements in sections 8.1.x.x.1 and 8.1.x.x.2 shall apply for cells for which DRS for performing E-UTRAN FDD intra-frequency measurements and E-UTRAN TDD intra-frequency measurements, respectively, are configured by higher layers (TS 36.331 [2]). 

Editor’s Note: Text about additional condition of requirements will be added if needed.
8.1.x.x.1
E-UTRAN FDD intra frequency measurements
8.1.x.x.1.1
E-UTRAN intra frequency measurements when no DRX is used 

When no DRX is in use the UE shall be able to identify a new detectable FDD intra frequency cell within Tidentify_intra_SCE,

Tidentify_intra_SCE = TDRS_occasion_periodicity•[TBD] + TMeasurement_Period intra_FDD_SCE 
A cell shall be considered detectable when

-
RSRP related side conditions given in Sections 9.1.x.x and 9.1.x.x and RSRQ related side conditions given in Clause 9.1.x.x are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot according to Annex B.2.1 for a corresponding Band
TDRS_occasion_periodicity is the DRS measurement timing configuration of higher layer. 
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of TMeasurement_Period intra_FDD_SCE when no DRX is used. If higher layer filtering is used, an additional cell identification delay can be expected.

>>>>>>>>>>>>>>>>>>>>>>>>>>irrelevant parts omitted<<<<<<<<<<<<<<<<<<<<<<<<
8.1.x.x.1.2
E-UTRAN intra frequency measurements when DRX is used 

When DRX is in use the UE shall be able to identify a new detectable FDD intra frequency cell within Tidentify_intra_SCE as shown in table 8.1.x.x.1.1-1

Table 8.1.x.x.1.1-1: Requirement to identify a newly detectable FDD intrafrequency cell

	Tidentify_intra_SCE 

	TDRS_occasion_periodicity < DRX cycle length
	TDRS_occasion_periodicity ≥ DRX cycle length

	DRX_cycle*[TBD]  + TMeasurement, intra_SCE
	TDRS_occasion_periodicity *[TBD] + TMeasurement, intra_SCE


A cell shall be considered detectable when

-
RSRP related side conditions given in Sections 9.1.x.x and 9.1.x.x and RSRQ related side conditions given in Clause 9.1.x.x are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot according to Annex B.2.1 for a corresponding Band
TDRS_occasion_periodicity is the DRS measurement timing configuration of higher layer. 
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of TMeasurement, intra_SCE when DRX is used. If higher layer filtering is used, an additional cell identification delay can be expected.

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>END<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
· Inter-frequency cell identification
For inter-frequency Small cell discovery, gap is used for PSS/SSS acquisition and/or CSI-RS acquisition. In legacy R8 cell identification, gap length of 6ms is designed to cover a pair of PSS/SSS as the periodicity of PSS/SSS is 5ms. However, in SCE scenarios the periodicity of DRS occasion is equal to or longer than 40ms, and therefore it requires the serving cell to be aware of the DRS occasion periodicity and timing of neighbor small cell to configure a proper gap for UE to perform PSS/SSS acquisition and/or CSI-RS acquisition. In agreement in [6], it mentioned that:

· No new measurement gap pattern is introduced for DRS-based measurement

So 6ms gap will be used for inter-frequency DRS discovery. A DRS occasion will last N consecutive subframes (N <= 5) within a periodicity of M ms (Candidate values for M are 40, 80, 160, FFS on other values). The R8 requirement of inter-frequency cell identification cannot be applied for this case anymore. To be a typical case, we assume that serving cell have the knowledge of DRS occasion of neighbor small cell, and serving sell is able to configure proper gap for UE to cover the DRS from neighbor small cell.

In synchronized SCE scenario, an issue was identified when we configure UE for inter-frequency cell searching, which is illustrated in figure 1,
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Figure 1. example of GAP period ≤ DRS period
If Gap period is equal or smaller than DRS occasion period, e.g. Gap period =40ms && DRS occasion periodicity = 40ms/80ms/160ms, UE cannot perform intra-frequency measurement when it tuning RF to the F2 for inter-frequency searching/measurement. Because the opportunity of intra-frequency DRS measurement is collided with GAP duration, UE cannot perform any intra-frequency DRS measurement until it finish the all inter-frequency measurements , which will last much long time and cause critical impact on the network and UE performance.
If Gap period is larger than DRS occasion period, e.g. Gap period =80ms && DRS occasion periodicity = 40ms as shown in figure 2, UE can perform intra-frequency measurement between each two inter-frequency DRS measurements.
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Figure 2. example of GAP period > DRS period
Gap periods have two patterns: {40ms, 80ms}, while DRS occasion periodicity have three candidates: {40ms, 80ms, 160ms}. Based on comparison of gap period and DRS occasion period, we find that, only case of (Gap period =80ms && DRS occasion periodicity = 40ms) is feasible for SCE. Since RAN1 decided not to change the gap pattern, we recommend to introduce a smaller DRS occasion periodicity for network performance and flexibility, e.g. DRS occasion periodicity = 20ms.
Observation1: in synchronized SCE scenario, DRS occasion period of 80ms and 160ms is not feasible for inter-frequency DRS acquisition measurement.
Observation2: in synchronized SCE scenario, Gap period of 40ms cannot be used by network for inter-frequency DRS acquisition/measurement.

Observation3: in synchronized SCE scenario, only combination of (Gap period =80ms && DRS occasion periodicity = 40ms) for inter-frequency DRS acquisition measurement.

Proposal 4: For inter-frequency DRS acquisition/measurement in synchronized SCE scenario, the feasible DRS periodicity should be smaller than gap period and therefore we recommend to introduce smaller DRS occasion periodicity, e.g. 20ms. RAN4 should inform this issue to RAN1.
In R8, the side condition of inter-frequency cell identification requirement (Es/Iot=-4dB) is different from that of intra-frequency (Es/Iot=-6dB), and correspondingly the available time of cell identification for inter-frequency and intra-frequency is 480ms and 600ms respectively. The inter-frequency requirement can directly be derived from intra-frequency simulation by comparing the available measurement time. So we can derive the inter-frequency cell identification requirement for SCE from intra-frequency case in the similar way as R8.
Proposal 5: inter-frequency cell identification requirements for SCE could be derived from intra-frequency case without simulation, in which the available measurement time shall be maintained as intra-frequency case.
For inter-frequency cell identification requirement with DRX case, the DRX cycle, gap period and DRS occasion periodicity shall be considered in together. Since both measurement opportunities and power saving shall be taken into account, it cannot be simply scaling by the DRX cycles to derive the requirement. However, there might be some minor difference among the different DRX cycles to set power consumption at an acceptable level.
Proposal 6. inter-frequency cell identification requirements for different DRX cycles for SCE might have minor differences regarding power consumption.
Hence, the tentative skeleton of inter-frequency cell identification requirement could be constructed as below,
>>>>>>>>>>>>>>>>>Inter-frequency cell identification requirement for SCE<<<<<<<<<<<<<<<
8.1.x.x
E-UTRAN inter frequency measurements when DRS is used
The requirements in sections 8.1.x.x.1 and 8.1.x.x.2 shall apply for cells for which DRS for performing E-UTRAN FDD inter-frequency measurements and E-UTRAN TDD inter-frequency measurements, respectively, are configured by higher layers (TS 36.331 [2]). 

Editor’s Note: Text about additional condition of requirements will be added if needed.
8.1.x.x.1
E-UTRAN FDD inter-frequency measurements
8.1.x.x.1.1
E-UTRAN FDD – FDD inter frequency measurements when no DRX is used

When measurement gaps are scheduled, or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new FDD inter-frequency within TIdentify_Inter_SCE according to the following expression:
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Where:

TBasic_Identify_Inter_SCE =[TBD] ms. It is the time period used in the inter frequency equation where the maximum allowed time for the UE to identify a new FDD inter-frequency cell is defined.

Nfreq is defined in clause 8.1.2.1.1 and Tinter1 is defined in clause 8.1.2.1
A cell shall be considered detectable provided following conditions are fulfilled:

-
RSRP|dBm RSRP Ês/Iot according to Annex B.2.3 for a corresponding Band

-
other RSRP related side conditions given in Clause 9.1.x.x and 9.1.x.x and RSRQ related side conditions given in Sections 9.1.x.x and 9.1.x.x are fulfilled,
-
SCH_RP|dBm SCH Ês/Iot according to Annex B.2.3 for a corresponding Band,
>>>>>>>>>>>>>>>>>>>>>>>>>>irrelevant parts omitted<<<<<<<<<<<<<<<<<<<<<<<<
8.1.x.x.1.2
E-UTRAN FDD – FDD inter frequency measurements when DRX is used

When DRX is in use, either measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable E-UTRAN FDD inter frequency cell within Tidentify_inter_SCE as shown in table 8.1.x.x.1.1-1.
Table 8.1.x.x.1.1-1: Requirement to identify a newly detectable FDD interfrequency cell 
	DRX cycle length (s)
	Tidentify_inter_SCE (s) 

	
	Gap period = 40 ms
	Gap period = 80 ms 

	≤0.16
	DRX_cycle* [TBD] 
	DRX_cycle* [TBD] 

	0.256
	DRX_cycle* [TBD] 
	DRX_cycle* [TBD] 

	0.32
	DRX_cycle* [TBD] 
	DRX_cycle* [TBD] 

	0.32< DRX-cycle≤2.56
	DRX_cycle* [TBD] 
	DRX_cycle* [TBD] 


A cell shall be considered detectable provided following conditions are fulfilled:

-
RSRP|dBm RSRP Ês/Iot according to Annex B.2.3 for a corresponding Band

-
other RSRP related side conditions given in Clause 9.1.x.x and 9.1.x.x and RSRQ related side conditions given in Sections 9.1.x.x and 9.1.x.x are fulfilled,
-
SCH_RP|dBm SCH Ês/Iot according to Annex B.2.3 for a corresponding Band,
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>END<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
3.2

TP identification requirement
Different from the PSS/SSS acquisition, CSI-RS acquisition was not discussed before for TP identification. In RAN1 agreements, the configuration of CSI-RS was:

· TP identification may be represented by e.g., CSI-RS RE configuration, Scrambling ID, Subframe offset, cover code or their combination.
· FFS on details

Similar as cell identification, TP identification also shall consider both the intra-frequency and inter-frequency cases, with and without DRX.
· Intra-frequency TP identification
Based on the simulation evaluation, the TP identification can be derived from the CSI-RS acquisition by UE in [10]. The side condition of TP identification can be referred to [7], in which from system level simulation the CSI-RS Es/Iot was seen round -2dB at 5% CDF. To define the intra-frequency requirement for TP identification, the pure CSI-RS acquisition time shall be added by one single CSI-RS measurement.
Proposal 7: the intra-frequency TP identification requirement includes pure CSI-RS acquisition time and one single CSI-RS measurement. 
In current RAN1 agreements, CSI-RS subframe within DRS occasion is one subframe, show as below, and in RAN4 discussion we can assume it as a baseline for requirement defining.
–      For each CSI-RS RE configuration in a DRS occasion, a UE can assume that the corresponding CSI-RS is transmitted in one subframe

•       FFS on whether to allow more than one subframe

In [10] and [11], both 6PRB and 50PRBs are evaluated based on the endorsed simulation assumptions in RAN4 #71AH, which was observed that different BWs have quite different performances for TP identification. Additionally, candidate values of 40ms, 80ms and 160ms could be used as baseline.

Proposal 8: the intra-frequency TP identification requirements for SCE shall be differentiated by different DRS bandwidths.
Proposal 9: in current stage, candidate values of 40ms, 80ms and 160ms for DRS occasion periodicity could be used as baseline to define intra-frequency TP identification requirement for SCE.

Like the cell identification requirement for DRX in section 3.1, we have a similar proposal for TP identification for DRX case,

Proposal 10: intra-frequency TP identification requirements of DRX cases for SCE could be categorized into two groups: DRS occasion periodicity < DRX cycle length and DRS occasion periodicity ≥ DRX cycle length.
Hence, the tentative skeleton of intra-frequency TP identification requirement could be constructed as below,

>>>>>>>>>>>>>>>>>Intra-frequency cell identification requirement for SCE<<<<<<<<<<<<<<<
8.1.x.x
E-UTRAN intra-frequency measurements when CSI-RS is used
The requirements in sections 8.1.x.x.1 and 8.1.x.x.2 shall apply for TPs for which CSI-RS for performing E-UTRAN FDD intra-frequency measurements and E-UTRAN TDD intra-frequency measurements, respectively, are configured by higher layers (TS 36.331 [2]). 

Editor’s Note: Text about additional condition of requirements will be added if needed.
8.1.x.x.1
E-UTRAN FDD intra frequency measurements
8.1.x.x.1.1
E-UTRAN intra frequency measurements when no DRX is used 

When no DRX is in use the UE shall be able to identify a new detectable FDD intra frequency TP within Tidentify_intra_TP as shown in table 8.1.x.x.1.1-1

Table 8.1.x.x.1.1-1: Requirement to identify a newly detectable FDD intrafrequency TP
	Tidentify_intra_TP (s) 

	CSI-RS bandwidth<15PRB
	15PRB≤CSI-RS bandwidth<50PRB
	50PRB≤CSI-RS bandwidth

	TDRS_occasion_periodicity*[TBD]
	TDRS_occasion_periodicity*[TBD]
	TDRS_occasion_periodicity*[TBD]


TDRS_occasion_periodicity is the DRS measurement timing configuration of higher layer.
A TP shall be considered detectable when

-
RSRP related side conditions given in Sections 9.1.x.x and 9.1.x.x and RSRQ related side conditions given in Clause 9.1.x.x are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot according to Annex B.2.1 for a corresponding Band
>>>>>>>>>>>>>>>>>>>>>>>>>>irrelevant parts omitted<<<<<<<<<<<<<<<<<<<<<<<<
8.1.x.x.1.2
E-UTRAN intra frequency measurements when DRX is used 

When DRX is in use the UE shall be able to identify a new detectable FDD intra frequency TP within Tidentify_intra_TP as shown in table 8.1.x.x.1.2-1

Table 8.1.x.x.1.2-1: Requirement to identify a newly detectable FDD intrafrequency TP
	Tidentify_intra_TP (s) 

	TDRS_occasion_periodicity < DRX_cycle
	TDRS_occasion_periodicity ≥ DRX_cycle

	CSI-RS bandwidth<15PRB
	15PRB≤CSI-RS bandwidth<50PRB
	50PRB≤CSI-RS bandwidth
	CSI-RS bandwidth<15PRB
	15PRB≤CSI-RS bandwidth<50PRB
	50PRB≤CSI-RS bandwidth

	DRX_cycle* [TBD]
	DRX_cycle* [TBD]
	DRX_cycle* [TBD]
	TDRS_occasion_periodicity*[TBD]
	TDRS_occasion_periodicity*[TBD]
	TDRS_occasion_periodicity*[TBD]


TDRS_occasion_periodicity is the DRS measurement timing configuration of higher layer.
A TP shall be considered detectable when

-
RSRP related side conditions given in Sections 9.1.x.x and 9.1.x.x and RSRQ related side conditions given in Clause 9.1.x.x are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot according to Annex B.2.1 for a corresponding Band
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>END<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
· Inter-frequency TP identification
The inter-frequency TP identification requirement can be specified in the same way as inter-frequency cell identification in section 3.1. So we can get proposals,
Proposal 11: inter-frequency TP identification requirements for SCE could be derived from intra-frequency case without simulation, in which the available measurement time shall be maintained as intra-frequency case.
Proposal 12: inter-frequency TP identification requirements for different DRX cycles for SCE might have minor differences regarding power consumption.
The tentative skeleton of inter-frequency TP identification requirement could be constructed as below,

>>>>>>>>>>>>>>>>>Inter-frequency TP identification requirement for SCE<<<<<<<<<<<<<<<
8.1.x.x
E-UTRAN inter frequency measurements when CSI-RS is used
The requirements in sections 8.1.x.x.1 and 8.1.x.x.2 shall apply for cells for which CSI-RS for performing E-UTRAN FDD inter-frequency measurements and E-UTRAN TDD inter-frequency measurements, respectively, are configured by higher layers (TS 36.331 [2]). 

Editor’s Note: Text about additional condition of requirements will be added if needed.
8.1.x.x.1
E-UTRAN FDD inter-frequency measurements
8.1.x.x.1.1
E-UTRAN FDD – FDD inter frequency measurements when no DRX is used

When no DRX is in use, either measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable E-UTRAN FDD inter frequency TP within Tidentify_inter_TP as shown in table 8.1.x.x.1.1-1

Table 8.1.x.x.1.1-1: Requirement to identify a newly detectable FDD interfrequency TP
	Tidentify_inter_TP (s) 

	Gap period = 40 ms
	Gap period = 80 ms

	CSI-RS bandwidth<15PRB
	15PRB≤CSI-RS bandwidth<50PRB
	50PRB≤CSI-RS bandwidth
	CSI-RS bandwidth<15PRB
	15PRB≤CSI-RS bandwidth<50PRB
	50PRB≤CSI-RS bandwidth

	Gap_period* [TBD]
	Gap_period* [TBD] 
	Gap_period* [TBD] 
	Gap_period* [TBD] 
	Gap_period* [TBD] 
	Gap_period* [TBD]


A TP shall be considered detectable provided following conditions are fulfilled:

-
RSRP|dBm RSRP Ês/Iot according to Annex B.2.3 for a corresponding Band

-
other RSRP related side conditions given in Clause 9.1.x.x and 9.1.x.x and RSRQ related side conditions given in Sections 9.1.x.x and 9.1.x.x are fulfilled,
-
SCH_RP|dBm SCH Ês/Iot according to Annex B.2.3 for a corresponding Band,
>>>>>>>>>>>>>>>>>>>>>>>>>>irrelevant parts omitted<<<<<<<<<<<<<<<<<<<<<<<<
8.1.x.x.1.2
E-UTRAN FDD – FDD inter frequency measurements when CSI-RS is used

When DRX is in use, either measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable E-UTRAN FDD inter frequency TP within Tidentify_inter_TP as shown in table 8.1.x.x.1.2-1.
Table 8.1.x.x.1.2-1: Requirement to identify a newly detectable FDD interfrequency TP 
	DRX cycle length (s)
	Tidentify_inter_TP (s) 

	
	Gap period = 40 ms
	Gap period = 80 ms 

	
	CSI-RS bandwidth<15PRB
	15PRB≤CSI-RS bandwidth<50PRB
	50PRB≤CSI-RS bandwidth
	CSI-RS bandwidth<15PRB
	15PRB≤CSI-RS bandwidth<50PRB
	50PRB≤CSI-RS bandwidth

	≤0.16
	 [TBD]
	 [TBD]
	[TBD] 
	[TBD]
	[TBD]
	[TBD]

	0.256
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	0.32
	[TBD]
	[TBD] 
	[TBD] 
	[TBD]
	[TBD]
	[TBD]

	0.32< DRX-cycle≤2.56
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[TBD]


A TP shall be considered detectable provided following conditions are fulfilled:

-
RSRP|dBm RSRP Ês/Iot according to Annex B.2.3 for a corresponding Band

-
other RSRP related side conditions given in Clause 9.1.x.x and 9.1.x.x and RSRQ related side conditions given in Sections 9.1.x.x and 9.1.x.x are fulfilled,
-
SCH_RP|dBm SCH Ês/Iot according to Annex B.2.3 for a corresponding Band,
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>END<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
4 Conclusion
This contribution discussed how to define the requirement for cell/TP identification for SCE and the numbers or values in this skeleton might be revised based on the aligned simulation results.
To reduce the proposal number, we summarized briefly as,

Proposal (A): the pure PSS/SSS acquisition delay for SCE should not be differentiated by different DRS bandwidths.
Proposal (B): in current stage, candidate values of 40ms, 80ms and 160ms for DRS occasion periodicity could be used as baseline to define intra-frequency cell/TP identification requirement for SCE.
Proposal (C): intra-frequency cell/TP identification requirements of DRX cases for SCE could be categorized into two groups: DRS occasion periodicity < DRX cycle length and DRS occasion periodicity ≥ DRX cycle length.

Proposal
(D): For inter-frequency DRS acquisition/measurement in synchronized SCE scenario, the feasible DRS periodicity should be smaller than gap period and therefore we recommend to introduce smaller DRS occasion periodicity, e.g. 20ms. RAN4 should inform this issue to RAN1.
Proposal
(E): inter-frequency cell/TP identification requirements for SCE could be derived from intra-frequency case without simulation, in which the available measurement time shall be maintained as intra-frequency case.
Proposal
(F): inter-frequency cell/TP identification requirements for different DRX cycles for SCE might have minor differences regarding power consumption.
Proposal
(G): the intra-frequency TP identification requirement includes pure CSI-RS acquisition time and one single CSI-RS measurement. 
Proposal
(H): the intra-frequency TP identification requirements for SCE shall be differentiated by different DRS bandwidths.
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[8] R4-144481, Link level simulation results for PSS/SSS based cell identification for SCE
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R4-144482, Link level simulation results on CRS-based RSRP measurement for SCE
[10] R4-144483, Link level simulation results for CSI-RS based TP identification for SCE
[11] R4-144484, Link level simulation results for CSI-RS based RSRP measurement for SCE
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