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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. The framework of F-TPICH out-of-quality handling requirement in [3] is copied below.
x.x
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. 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. This can be at a TPI phase error rate level of e.g. TBD%.
x.x.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.

x.x.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 TBD 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 TBD+3 dB for the conditions in Table x.1. 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.
Table x.1: parameters for the out-of-quality handling of F-TPICH test case
	Parameter
	Unit
	Value
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Figure x.1: Test case for F-TPICH out-of-quality handling in the UE

In this test case, the requirements for the UE are that:

1.
The UE shall apply precoding weights w.r.t. TPI bits before point B.

2.
The UE shall keep precoding weights between point B and point D.

3.
The UE apply precoding weights w.r.t. TPI bits after point B.
In RAN4, Qtpi to make the most of CLTD gain needs to be decided and the value of Qtpi needs to be converted into F-TPICH_Ec/Ior in AWGN test case. When F-TPICH_Ec/Ior for the test case is determined, the measurement inaccuracy also should be taken into account. It should be noted that the proposed test case assumes the TE capability of measuring UE Tx phase changes per antenna.
As a starting point, F-TPICH decoding performance in AWGN with Rx diversity is shown in Figure 1. If 2% decoding error is targeted for Qtpi, F-TPICH_Ec/Ior1 and F-TPICH_Ec/Ior2 could be designed above and below -23 dB with Rx diversity. More simulation results are expected to finalize the requirements.
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Figure 1: F-TPICH decoding performance in AWGN

3
Conclusion
This contribution has continued discussion on F-TPICH out-of-quality handling requirements.
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