3GPP TSG-WG4 Meeting #65
R4-126907
New Orleans, LA, USA, 12 – 16 November 2012

Agenda item: 
6.11.1.1
Source: 
Qualcomm Incorporated

Title: 
F-TPICH out of quality handling for CLTD
Document for:
Discussion
1
Introduction
RAN1 has sent an LS to RAN4 to ask introducing performance requirements for F-TPICH quality in [1].

F-TPICH quality:

The reliability of the TPI is measured by the UE over a window length of 3 slots, in which at least one TPI symbol is known to be present. The measurement window is not configured by RRC signalling. The reliability threshold for TPI is defined implicitly by specifying performance requirements for this window length in TS25.101.
In response to RAN1 LS [1], RAN4 initiated discussion on introduction of F-TPICH requirements for CLTD in [3], where two different requirements were proposed as follows:

Proposal 1: Use the proposed test case as a baseline for F-TPICH out-of-quality handling test.

Proposal 2: Introduce F-TPICH demodulation performance requirements for single rx and dual rx.
Proposal 1 is under the core requirements and Proposal 2 is under the performance requirements in RAN4. During RAN4#64bis, proposal 1 was agreed. This contribution continues discussion on F-TPICH out-of-quality handling requirements.

2
F-TPICH out-of-quality handling
Relevant text in RAN1 specification [2] is shown below.

The UE shall measure the reliability of the received TPI bits over the 3 slot period in which the TPI bit pattern corresponding to a precoding weight is received. The received TPI bits are mapped to precoding weights and applied by the UE only if the estimated quality of the TPI bits is determined to be better than a threshold Qtpi. Otherwise, the UE shall apply the precoding weights corresponding to the last reliably received TPI bit pattern. Qtpi is defined implicitly by the relevant tests in [7].

Therefore, RAN4 needs to introduce appropriate requirement/test in TS 25.101 to implicitly define Qtpi F-TPICH quality threshold. 
In RAN4, appropriate Qtpi ensuring CLTD gain needs to be decided and the value of Qtpi needs to be converted into F-TPICH_Ec/Ior in AWGN test case. It has been observed that the CLTD gain is affected when there is more than 2% F-TPICH error rate [4]. Therefore, this contribution will target at least 2% F-TPICH error rate.
Qtpi is chosen such that F-TPICH error rate is less than 0.02 with respect to each F-TPICH_Ec/Ior in Figure 1 for a UE that supports the rx diversity for F-TPICH. Corresponding F-TPICH error rate after erasure is also shown in Figure 2. Depending on F-TPICH_Ec/Ior, different Qtpi is required to maintain 2% F-TPICH error rate after erasure. Assuming that the received SNR for F-TPICH will not be worse than -29 dB in realistic CLTD operation, Qtpi can be chosen as -20.43 dB (the leftmost point in Figure 1). With the chosen Qtpi, F-TPICH error rate after erasure is presented in Figure 3.
Based on F-TPICH erasure/error rate performance in Figure 3, F-TPICH out of quality handling test for a UE that supports the optional enhanced performance requirements type1 for F-TPICH can be designed as follows:

· F-TPICH_Ec/Ior2 = -29 dB

· Erasure rate shall be above 50% between point B and C.

· F-TPICH_Ec/Ior1 = -13 dB

· Erasure rate shall be below 1% after point D.
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Figure 1: F-TPICH received SNR and Qtpi in AWGN with Rx diversity
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Figure 2: F-TPICH error rate after erasure associated with Qtpi in Figure 1 with Rx diversity
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Figure 3: F-TPICH error rate after erasure with chosen Qtpi with Rx diversity
F-TPICH out of quality handling test for a UE that does not support the rx diversity for F-TPICH can be designed as follows:

· F-TPICH_Ec/Ior2 = -26 dB

· Erasure rate shall be above 50% between point B and C.

· F-TPICH_Ec/Ior1 = -10 dB

· Erasure rate shall be below 1% after point D.

One of the open issues in the proposed test case is the time between A&B and C&D. In order to provide enough time for any necessary filtering to compute Qtpi in the UE, it is proposed to have one radio frame (10 ms) between A&B and C&D.

3
Conclusion
This contribution has continued discussion on F-TPICH out-of-quality handling requirements and proposed the following test points.

Proposal:
For a UE that does not support rx diversity for F-TPICH 

· F-TPICH_Ec/Ior2 = [-26] dB

· Erasure rate shall be above [50]% between point B and C.

· F-TPICH_Ec/Ior1 =[ -10] dB

· Erasure rate shall be below [1]% after point D.

For a UE that supports rx diversity for F-TPICH 

· F-TPICH_Ec/Ior2 = [-29] dB

· Erasure rate shall be above 50% between point B and C.

· F-TPICH_Ec/Ior1 = [-13] dB

· Erasure rate shall be below [1]% after point D.

Point B can be [10 ms] after Point A, and Point D can be [10 ms] after Point C.
4
Reference

[1] R1-120859, “LS on summary of RAN1 agreements on Closed Loop Transmit Diversity”, RAN WG1

[2] TS 25.214 v11.3.0

[3] R4-125799, “On F-TPICH performance requirements for CLTD”, Qualcomm Incorporated

[4] R1-110658, “Link analysis of PCI codebook design for UL CLTD: Comparison of direct and recursive schemes”, Qualcomm Incorporated
Annex
TP to TS 25.101

TP for F-TPICH out-of-quality handling requirement based on [3] is presented below.

<Beginning of Change>
3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

4C-HSDPA
Four-Carrier HSDPA. HSDPA operation configured on 3 or 4 DL carriers.

ACLR
Adjacent Channel Leakage power Ratio
ACS
Adjacent Channel Selectivity
AICH
Acquisition Indication Channel

BER
Bit Error Ratio

BLER
Block Error Ratio

CQI
Channel Quality Indicator

CW
Continuous Wave (un-modulated signal) 

DB-DC-HSDPA
Dual Band Dual Cell HSDPA

DC-HSDPA
Dual Cell HSDPA

DC-HSUPA
Dual Cell HSUPA
DCH
Dedicated Channel, which is mapped into Dedicated Physical Channel. 
DIP
Dominant Interferer Proportion ratio 

DL
Down Link (forward link)
DTX
Discontinuous Transmission
DPCCH
Dedicated Physical Control Channel

DPCH
Dedicated Physical Channel
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Average energy per PN chip for DPCH.
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The ratio of the transmit energy per PN chip of the DPCH to the total transmit power spectral density at the Node B antenna connector.

DPDCH
Dedicated Physical Data Channel

E-DCH
Enhanced Dedicated Channel

E-AGCH
E-DCH Absolute Grant Channel

E-HICH
E-DCH HARQ ACK Indicator Channel

E-RGCH
E-DCH Relative Grant Channel

EIRP
Effective Isotropic Radiated Power
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Average energy per PN chip.
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The ratio of the average transmit energy per PN chip for different fields or physical channels to the total transmit power spectral density.

FACH
Forward Access Channel

FDD
Frequency Division Duplex
FDR
False transmit format Detection Ratio. A false Transport Format detection occurs when the receiver detects a different TF to that which was transmitted, and the decoded transport block(s) for this incorrect TF passes the CRC check(s).

F-TPICH
Fractional Transmitted Precoding Indicator Channel

Fuw
Frequency of unwanted signal. This is specified in bracket in terms of an absolute frequency(s) or a frequency offset from the assigned channel frequency. For DC-HSDPA, negative offset refers to the assigned channel frequency of the lowest carrier frequency used and positive offset refers to the assigned channel frequency of the highest carrier frequency used. For DB-DC-HSDPA, offset refers to the assigned channel frequencies of the individual cells.
HARQ
Hybrid Automatic Repeat Request

HSDPA
High Speed Downlink Packet Access 

HSUPA
High Speed Uplink Packet Access
HS-DSCH
High Speed Downlink Shared Channel

HS-PDSCH
High Speed Physical Downlink Shared Channel

HS-SCCH
High Speed Shared Control Channel

Information Data Rate
Rate of the user information, which must be transmitted over the Air Interface. For example, output rate of the voice codec.
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The total received power spectral density, including signal and interference, as measured at the UE antenna connector.

[image: image9.wmf]oc

I


The power spectral density (integrated in a noise bandwidth equal to the chip rate and normalized to the chip rate) of a band limited white noise source (simulating interference from cells, which are not defined in a test procedure) as measured at the UE antenna connector. For DC-HSDPA and DB-DC-HSDPA, [image: image10.wmf]oc
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is defined for each of the cells individually and is assumed to be equal for both cells unless explicitly stated per cell.

Ioc’
The received power spectral density (integrated in a noise bandwidth equal to the chip rate and normalized to the chip rate) of the summation of the received power spectral densities of the two strongest interfering cells plus Ioc as measured at the UE antenna connector.  The respective power spectral density of each interfering cell relative to Ioc’ is defined by its associated DIP value.
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The power spectral density (integrated in a noise bandwidth equal to the chip rate and normalized to the chip rate) of a band limited white noise source (simulating Node B transmitter impairments) as measured at the Node B transmit antenna connector(s). For DC-HSDPA and DB-DC-HSDPA, 
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is defined for each of the cells individually and is assumed to be equal for both cells unless explicitly stated per cell.
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The total transmit power spectral density (integrated in a bandwidth of (1+α) times the chip rate and normalized to the chip rate) of the downlink signal at the Node B antenna connector. For DC-HSDPA and DB-DC-HSDPA, [image: image14.wmf]or
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is defined for each of the cells individually and is assumed to be equal for both cells unless explicitly stated per cell.
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The received power spectral density (integrated in a bandwidth of (1+α) times the chip rate and normalized to the chip rate) of the downlink signal as measured at the UE antenna connector. For DC-HSDPA and DB-DC-HSDPA, [image: image16.wmf]or
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 is defined for each of the cells individually and is assumed to be equal for both cells unless explicitly stated per cell.

MBSFN
MBMS over a Single Frequency Network

MER
Message Error Ratio
MIMO
Multiple Input Multiple Output 

NC-4C-HSDPA
Non-Contiguous Four-Carrier HSDPA. HSDPA operation configured on 2, 3 or 4 DL carriers with two non contiguous subblocks of adjacent carriers.
Node B
A logical node responsible for radio transmission / reception in one or more cells to/from the User Equipment. Terminates the Iub interface towards the RNC
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Orthogonal Channel Noise Simulator, a mechanism used to simulate the users or control signals on the other orthogonal channels of a downlink link.
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Average energy per PN chip for the OCNS.
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The ratio of the average transmit energy per PN chip for the OCNS to the total transmit power spectral density.

P-CCPCH
Primary Common Control Physical Channel
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Paging Channel
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The ratio of the received P-CCPCH energy per chip to the total received power spectral density at the UE antenna connector.
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The ratio of the average transmit energy per PN chip for the P-CCPCH to the total transmit power spectral density.

P-CPICH
Primary Common Pilot Channel

PICH
Paging Indicator Channel

PPM
Parts Per Million
R
Number of information bits per second excluding CRC bits successfully received on HS-DSCH by a HSDPA capable UE.
<REFSENS>
Reference sensitivity
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RACH
Random Access Channel

SCH
Synchronization Channel consisting of Primary and Secondary synchronization channels
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Secondary Common Control Physical Channel.
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Average energy per PN chip for S-CCPCH.

SG
Serving Grant

SIR
Signal to Interference ratio
SML
Soft Metric Location (Soft channel bit)
STTD
Space Time Transmit Diversity

TDD
Time Division Duplexing

TFC
Transport Format Combination

TFCI
Transport Format Combination Indicator

TPC
Transmit Power Control

TPI
Transmitted Precoding Indicator
TSTD
Time Switched Transmit Diversity

UE
User Equipment
UL
Up Link (reverse link)

UTRA
UMTS Terrestrial Radio Access

<Unchanged sections skipped>
6.4A
Output pattern dynamics

An F-TPICH carries transmitted precoding indicator generated at layer 1 for UL CLTD operation. 

6.4A
Out-of-quality handling of TPI applicability
The UE shall measure the reliability of the received TPI bits over the 3 slot period in which the TPI bit pattern corresponding to a precoding weight is received, as specified in TS 25.214 [8]. The received TPI bits are mapped to precoding weights and applied by the UE only if the estimated quality of the TPI bits is determined to be better than a threshold Qtpi. Otherwise, the UE shall apply the precoding weights corresponding to the last reliably received TPI bit pattern. The threshold is not defined explicitly, but is defined by the conditions under which the UE shall apply the precoding weights corresponding to the received TPI bits and apply the precoding weights corresponding to the last reliably received TPI bits, as stated in this subclause.

The threshold Qtpi should correspond to a level of F-TPICH quality below which no reliable detection of the TPI bits transmitted on the downlink DPCCH can be made.
6.4A.1
Minimum requirement

When the UE estimates the F-TPICH quality received over the 3 slot period to be worse than a threshold Qtpi, the UE shall apply the precoding weights corresponding to the last reliably received TPI bit pattern. The UE shall not apply the precoding weights corresponding to the received TPI bits again until the F-TPICH quality exceeds a threshold Qtpi. When the estimated F-TPICH qualtity is better than a threshold Qtpi, the UE shall again apply the precoding weights corresponding to the received TPI bits.

6.4A.2
Test case
This subclause specifies a test case, which provides additional information for how the minimum requirement should be interpreted for the purpose of conformance testing.

The quality level at the threshold Qtpi corresponds to a signal level depending on the downlink conditions F-TPICH parameters. For the conditions in Table x.1, a signal with the quality below the level Qtpi can be generated by a F-TPICH_Ec/Ior ratio of [-26] dB, and a signal with the quality above the level Qtpi can be generated by a F-TPICH_Ec/Ior ratio of [-10] dB. For a UE which supports the optional enhanced performance requirements type1 [for F-TPICH] a signal with the quality below the level Qtpi can be instead generated by a F-TPICH_Ec/Ior ratio of [-29] dB for the conditions in Table x.1, and a signal with the quality above the level Qtpi by a F-TPICH_Ec/Ior ratio of [-13] dB. The downlink physical channels, other than those specified in Table x.1, are as specified in Table C.3 of Annex C.

Figure x.1 shows an example scenario where the F-TPICH_Ec/Ior ratio varies from a level where the F-TPICH is demodulated under normal conditions, down to a level below Qtpi where the UE shall apply the precoding weights corresponding to the last reliably received TPI bit pattern and then back up to a level above Qtpi where the UE shall apply the precoding weights corresponding to the received TPI bit pattern. Figure x.2 shows an example scenario for a UE which supports the optional enhanced performance requirements type1 [for F-TPICH], where the F-TPICH_Ec/Ior ratio varies from a level where the F-TPICH is demodulated under normal conditions, down to a level below Qtpi where the UE shall apply the precoding weights corresponding to the last reliably received TPI bit pattern and then back up to a level above Qtpi where the UE shall apply the precoding weights corresponding to the received TPI bit pattern. Point B shall be at least [10 ms] after point A, and point D shall be at least [10 ms] after point C.
Table x.1: parameters for the out-of-quality handling of F-TPICH test case
	Parameter
	Unit
	Value

	Propagation condition
	
	Static
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	dB
	-1
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	dBm/3.84 MHz
	-60
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Figure x.1: Test case for F-TPICH out-of-quality handling in the UE not supporting the optional enhanced performance requirements type1 [for F-TPICH]
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Figure x.2: Test case for F-TPICH out-of-quality handling in the UE supporting the optional enhanced performance requirements type1 [for F-TPICH]
In this test cases, the requirements for the UE are that:

1.
The UE shall keep precoding weights with more than [50%] of the time between point B and point C.
2.
The UE apply precoding weights w.r.t. TPI bits with more than [99%] of the time after point D.
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