
3GPP TSG-RAN WG4 Meeting #71 RRM AH                                                  R4-71AH-0081
Beijing, P.R. China, 24 - 26 June, 2014

Source:
ZTE
Title:
Considerations on SCE RRM core requirements simulation assumptions
Agenda item:
4.1
Document for:
Discussion and Decision
1. Introduction
In RAN4#71 meeting, the initial discussions on SCE RRM requirements was held [1 – 3]. The proponents have the views that RAN4 should wait for sufficient RAN1 agreements on small cell on/off discovery aspects. According to the SCE work plan in [4], RAN4 needs to agree on the RRM core requirements simulation assumptions to progress the SCE work. In this contribution, we provided some considerations on the SCE RRM core requirements simulation assumptions. 

2. Discussion
Based on RAN1#77’s latest agreements given in Annex A, and based upon the impact analysis in [1 – 3], the following RRM requirements work can be progressed in RAN4 now:
1. Cell detection/identification performance in the presence of DRS. 

2. RSRP and RSRQ measurement accuracy performance in the presence of DRS. 

Regarding the RLM requirement impact in [1], based on the latest RAN1#77 agreements, we can confirm that DRS will not be used to support RLM functionality. 
Regarding the RAN4 impact for RIBS, based on the discussions and agreements on RIBS in RAN1#77 [5], we can observe that existing cell phase synchronisation requirements (i.e. synchronisation error (3 (s) are sufficient to fulfil the SCE deployment scenarios [6].  

Hence, the following is proposed:
Proposal 1: Agree on the RRM core requirement impacts for SCE
1a: Cell detection/identification performance requirements should be defined under DRS-based measurement.
1b: Absolute/Relative RSRP and RSRQ measurement accuracy requirements should be defined under DRS-based measurement.

2.1 Cell Detection/Identification with DRS

RAN1 has performed intensive performance evaluation for cell/TP identification based on the small cell on/off discovery reference signal (DRS) design. A UE can therefore rely on the DRS measurement to identify a cell/TP, even though the cell/TP may be switched off. Up to three detectable cells/TPs have been assumed so far in RAN1. 

Since RAN1 does not assume any requirements on the number of detectable cells using DRS, RAN4 needs to perform DRS-based cell detection simulation in order to define the cell detection and its delay requirements. One important aspect is the DRS assumptions, which can be based on the agreements given in Annex A. Other DRS related assumptions such as the DRS occasion, its periodicity and transmission pattern in each DL subframe are also finalised as shown in the Annex. Since no new measurement gap pattern for DRS-based measurement, the first evaluation can be based on cell detection with no DRX case. 
Since PSS/SSS/CRS can be presented in the DRS pattern, with the possibility of CSI-RS configured by higher layer signalling, the baseline simulation assumptions can be based on the Rel-8/9 cell detection evaluation (see Annex B for example simulation framework for cell detection performance evaluation). Moreover, existing cell detection procedure based on PSS/SSS sequences is also unchanged. Hence, we proposed that 

Proposal 2: A set of simulation assumptions to be formulated for DRS-based cell detection simulation campaign, e.g. using Rel-8/9 assumptions in Annex B. 

2.2 RSRP and RSRQ measurement accuracy with DRS

Under small cell on/off operation, a UE can perform RSRP/RSRQ measurement by using the DRS signal. However, based on the RAN1#77 agreements, the DRS can contain either CRS or CSI-RS. This could potentially double the simulation efforts in RAN4. So, RAN4 needs to decide whether existing CRS-based RSRP/RSRQ measurement accuracy can be re-used. For RSRP and RSRQ measurement accuracy requirement work, we proposed to adopt the baseline simulation assumptions based on CSI-RS. Some basic assumptions are provided in Table 1 to facilitate offline discussion during the adhoc. 
Table 1: Simulation parameters for RSRP/RSRQ measurement with DRS
	Parameters
	Value
	Comments

	Measurement bandwidth
	6 resource blocks
	

	System bandwidth
	6 resource blocks
	

	L1 measurement period
	200 ms, 400 ms
	

	Measurement sampling rate
	-
	Provided by proponents

	L3 filtering
	disabled
	

	Transmit antenna
	1
	

	Receive antennas
	2
	The receive diversity rule as defined in TS 36.214. Both antennas with equal gain, no correlation between them.

	DRX/DTX
	OFF
	DRX/DTX can be considered at later stage

	Propagation conditions
	AWGN (for alignment), ETU
	

	CP Length
	Normal
	

	TDD Uplink-downlink configuration
	Tbd
	

	TDD Special sub-frame configuration
	Tbd
	

	Time offset between TDD cells 
	 3 us
	

	DRS occasion
	1, 5 subframes
	

	DRS occasion periodicity
	40, 80, 160 ms
	

	Measurement gap
	id0, id1
	Re-use Table 8.1.2.1-1 in 36.133

	Es/Iot
	-6 dB
	Re-use existing value


Note: The following is assumed subject to final RAN1 agreements:

· A single RSSI definition is introduced in Rel-12 for DRS-based RSRQ

· Discovery RSSI (DRSSI) is measured on OFDM symbols on configured subframe(s) that cannot contain signals potentially present in a DRS occasion, independently of whether the UE is configured to report CSI-RS-based RRM measurements

· The same DRSSI measurement can be used to derive CRS-based RSRQ and CSI-RS-based RSRQ

· RSRQ = N*RSRP/(N*RSRP+DRSSI) for DRS-based measurements

· N is the number of RBs of the DRSSI measurement bandwidth

· The measurements in the numerator and denominator shall be made over the same set of resource blocks
As for the performance metric, the CDF curves are to be provided without RF impairment margin:
· Delta RSRP   = (estimated RSRP – ideal RSRP) 
[dB]  

· Delta RSRQ  = (estimated RSRQ – ideal RSRQ) 
[dB]  

Proposal 3: A set of simulation assumptions to be formulated for DRS-based RSRP/RSRQ measurement accuracy simulation campaign. 

3. Conclusion
In this contribution, we provided further consideration on the SCE RRM core requirements work. To progress sthe work, RAN4 should agree on the simulation assumptions for DRS based RRM measurements based on the outcome of RAN1#77. This will allow sufficient time for proponents to perform simulation for the next RAN4#72 meeting. Hence, the following proposals were made:

 Proposal 1: 

1a: Cell detection/identification performance requirements should be defined under DRS-based measurement.
1b: Absolute/Relative RSRP and RSRQ measurement accuracy requirements should be defined under DRS-based measurement.

Proposal 2: A set of simulation assumptions to be formulated for DRS-based cell detection simulation campaign, e.g. using Rel-8/9 assumptions in Annex B. 

Proposal 3: A set of simulation assumptions to be formulated for DRS-based RSRP/RSRQ measurement accuracy simulation campaign. 
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Annex A: RAN1#77 Small cell on/off and discovery Agreements
Procedures for small cell on/off transition time reduction
Agreement:
· Minimize RAN2 impact by small cell on/off transition time reduction in addition to DRS-based measurement
Performance Evaluation on Discovery signals
Detailed design of Discovery signal(s)
Agreements:
· 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
· An LS to RAN2 and RAN4 was agreed in R1-142698, capturing the above agreements  – Hiroki (NTT DOCOMO) 
Agreement:
· For the purpose of DRS based measurements, the UE shall only assume the presence of signals of the DRS
Agreement:
· 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

Agreements:
· 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
Agreements:
· 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
· Note: RAN1 design does not assume any requirements of the number of detectable cells using DRS
· An LS to RAN2 and RAN4 was agreed in R1-142733, capturing the above agreements.
Agreements:
· A UE can be configured with one DRS measurement timing configuration (DMTC) per frequency

· The reference timing for the offset is the primary serving cell’s timing

Agreements: 
· No new measurement gap pattern is introduced for DRS-based measurement
· For subframes (DL subframes and DwPTS region of subframe) within a DRS occasion indicated for possible DRS-based measurements, a UE can assume that at least CRS antenna port 0 for a cell is transmitted

–     When UE is indicated with MBSFN subframe configuration or MBSFN related configuration, UE assumption of CRS transmission on MBSFN subframe is per Rel-8

· FFS whether there is a need to enhance signaling

–     A UE may assume that all DL subframes and DwPTS region of subframe in a DRS occasion are available at least for CRS as DRS based measurements

· FFS whether number of subframes in a DRS occasion is to be fixed or configurable

· FFS relation to restricted measurement subframe

–     FFS whether to indicate the number of CRS ports

· 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

–     Continue discussion on UE data rate matching on CSI-RS as DRS in RAN1#78

· Requirements on measurement bandwidth, periodicity, and duration of a DRS occasion should be discussed in RAN4
Discovery signal-based RSRQ-like measurement
Possible agreements:
· A single RSSI definition is introduced in Rel-12 for DRS-based RSRQ

· Discovery RSSI (DRSSI) is measured on OFDM symbols on configured subframe(s) that cannot contain signals potentially present in a DRS occasion, independently of whether the UE is configured to report CSI-RS-based RRM measurements

· The same DRSSI measurement can be used to derive CRS-based RSRQ and CSI-RS-based RSRQ

· RSRQ = N*RSRP/(N*RSRP+DRSSI) for DRS-based measurements

· N is the number of RBs of the DRSSI measurement bandwidth

· The measurements in the numerator and denominator shall be made over the same set of resource blocks
Annex B: Cell/TP detection simulation assumptions with DRS
Note: Some modifications were made on the terminologies to align with small cell or TP identification simulation with DRS. Table 5 contains DRS specific parameters. 
Table 1: Cell/TP Identification Test Parameters

	Parameter
	Unit
	Cell/TP 1
	Cell/TP 2
	Cell/TP 3

	E-UTRA RF Channel number
	-
	Channel 1
	Channel 1
	Channel 1

	Data and Control PSD relative to RS PSD
	dB
	0
	0
	0

	PSS and SSS PSD relative to RS PSD
	dB
	0
	0
	0

	Number of RB’s
	
	6
	6
	6

	RB Utilization
	%
	100
	100
	100

	Data Modulation
	-
	QPSK
	QPSK
	QPSK

	Frame Structure Type
	-
	1
	1
	1

	CP Length
	-
	Normal
	Normal
	Normal

	Frequency Offset relative to UE frequency reference
	Hz
	0
	0
	0

	1) Relative Delay of 1st Path (synchronous)
	μs
	0
	0
	CP/2

	2) Relative Delay of 1st Path (asynchronous): Fixed delay
	μs
	0
	1.5 ms
	3.0 ms

	Ior/Ioc
	dB
	5.18
	0.29
	Test 1:  1.25

Test 2:  0.25

Test 3:  -0.75

	Number of Tx antennas
	-
	1
	1
	1

	PSS Sequence ID
	-
	See Table 3, 4
	See Table 3, 4
	See Table 3, 4

	SSS Sequence ID [2]
	-
	See Table 3, 4
	See Table 3, 4
	See Table 3, 4

	RS sequence
	
	DRS (Table 5)
	DRS (Table 5)
	DRS (Table 5)

	Propagation Condition
	-
	AWGN, PA5, ETU5, ETU300

	Ioc Model
	-
	AWGN

	NOTE :
The Ior/Ioc values are consistent with the UMTS Type 3i simulation assumptions



	NOTE :
Ioc value doesn’t include the three simulated eNB signals’ power



Table 2: Other simulation assumption parameters for cell/TP identification
	Simulation parameters
	Comments/values

	Prior knowledge of Cell/TP 1 and Cell/TP 2 by the UE
	Yes

	Cell/TP 1, 2, 3 carrier frequency
	Same

	False detect threshold 
	Required as in a real UE implementation

	UE having apriori knowledge of system being synchronous or synchronous (by signaling)
	No

	Duty cycle
	100% (to represent non-DRX case)

	Performance criterion for comparison
	90th percentile acquisition time for “correct” cell detection of both PSS and SSS sequence id’s.

	CP length detection
	Both short or long CP may be present, hence UE needs to detect CP length

	Receive antennas
	2  (uncorrelated)


Table 3: Cell/TP Id Combinations to be simulated
	case #
	Cell/TP 3


	Cell/TP 1


	Cell/TP 2


	Scenario

	 1
	psc3
	ssc3a, ssc3b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Synchronous

	2
	psc1
	ssc3a, ssc3b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Synchronous

	3
	psc1
	ssc1a, ssc3b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Synchronous

	4
	psc3
	ssc1a, ssc1b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Synchronous

	 5
	psc3
	ssc3a, ssc3b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Asynchronous

	6
	psc1
	ssc3a, ssc3b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Asynchronous

	7
	psc1
	ssc1a, ssc3b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Asynchronous

	8
	psc3
	ssc1a, ssc1b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Asynchronous


Table 4: PSS, SSS indices for simulations
	Label
	Code index

	psc1
	29

	psc2
	25

	psc3
	34


	Label
	Code index
	Cell group index [1]

	(ssc1a, ssc1b)
	(6, 8)
	36

	(ssc2a, ssc2b)
	(10, 12)
	40

	(ssc3a, ssc3b)
	(7, 9)
	37

	(ssc1a, ssc3b)
	(6, 9)
	65


	Table 5: DRS assumptions
Parameters
	Value
	Comments

	DRS occasion
	1, 5 subframes
	

	DRS occasion periodicity
	40, 80, 160 ms
	

	Measurement gap
	tbd
	

	Es/Iot
	tbd
	Could re-use the existing Rel-8/9 value
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