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1. Introduction
In RAN1#74bis, an LS was sent by RAN1 requesting information on AGC settling time and frequency error for a typical UE [2]. This information is required in RAN1 for D2D design and simulation study. In this contribution, we present our proposal for the information being requested in the LS [2]. 
In the LS [2], the following information is requested for a typical UE for D2D design and simulations:
· AGC settling time and receiver dynamic range
· Initial frequency offset and frequency stability

This contribution is organized as follows: In section 2, we discuss the proposals for AGC settling time and receiver dynamic range, and in section 3, we discuss the proposals for initial frequency accuracy and frequency stability. The draft proposal for the response LS is included in the companion contribution [7] .

2. AGC settling time and receiver dynamic range
For D2D, as highlighted by RAN1, the received energy at the UE may vary significantly across time instants. This is unlike WAN where the variation with time is largely constrained. Thus RAN1 needs to be cognizant of the UE capabilities (w.r.t. AGC settling time and receiver dynamic range) while specifying the signal structure for D2D.
For receiver dynamic range, the typical UE must follow the current requirements of a maximum average received power of -25 dBm, and a minimum received power corresponding to the receiver sensitivity level (e.g., -100 dBm). Hence the typical receiver dynamic range is around 75dB. 
For AGC settling time, in our understanding, the information sought by RAN1 includes: (a) the time to receive the window of samples used for estimating the gain, (b) time for offline energy estimation (e.g., frequency domain energy estimation) and estimating the desired gain setting, (c) time for programming the gain and the gain taking into effect. This is depicted in the figure below (for illustration only; not to scale).
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Note that LTE UEs are not subject to any requirements on the minimum AGC settling time. Thus receiver architectures would vary a lot w.r.t. the typical time required for AGC. In particular, the time required for (b)+(c) is expected to be highly dependent on the receiver architecture. For example, the offline processing and gain setting estimation may occur in FW/SW, and hence the time to program the gain setting depends on the interface architecture between the FW/SW and HW, that will vary across architectures. Hence, we feel that RAN1 should not make a pivotal assumption on AGC settling time in the design study. In other words, RAN1 design should not impose a new requirement for the minimum AGC settling time, and should be robust to different receiver implementations. 
Proposal 1: The typical receiver dynamic range should follow the current requirements of a maximum average received power of -25 dBm, and a minimum average received power given by the reference sensitivity level.
Observation 1: No requirements currently exist for the AGC settling time in LTE UEs.
Proposal 2: RAN1 should not make a pivotal assumption on the AGC settling time since it may vary significantly across typical UE receiver architectures.
3. Initial frequency offset and frequency stability
The frequency accuracy and stability of the crystal oscillator used in the UE leads to the error in carrier frequency. For D2D, synchronization signals transmitted by the UE (e.g., when out-of-network coverage) need to be designed in view of the typical frequency error among UEs.
The proposals made in this section are based on a survey of some commercially available TCXO (and XO after field calibration and operating under normal temperatures of [-10, 75] degrees Celsius) that are of GPS quality. Datasheets for some of the components surveyed are available at [3], [4], [5].
The initial frequency offset arises due to the following artifacts: (i) frequency tolerance, (ii) frequency drift due to temperature, voltage, and load, and (iii) frequency drift due to aging. For a TCXO (or an XO after field calibration and operating under normal temperatures of [-10, 75] degrees Celsius), the initial frequency offset is typically within ± 5ppm.

The frequency stability with variations in temperature, voltage, and load is typically within ±0.5 ppm.
Proposal 3: RAN1 should assume an initial frequency offset for a typical UE to be within ±5ppm.
Proposal 4: RAN1 should assume the frequency stability for a typical UE to be within ±0.5 ppm.

4. Conclusion

In this contribution, we present our proposal for the information being requested in the LS [2]:
Proposal 1: The typical receiver dynamic range should follow the current requirements of a maximum average received power of -25 dBm, and a minimum average received power given by the reference sensitivity level.
Observation 1: No requirements currently exist for the AGC settling time in LTE UEs.
Proposal 2: RAN1 should not make a pivotal assumption on the AGC settling time since it may vary significantly across typical UE receiver architectures.

Proposal 3: RAN1 should assume an initial frequency offset for a typical UE to be within ±5ppm.

Proposal 4: RAN1 should assume the frequency stability for a typical UE to be within ±0.5 ppm.
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