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Introduction
The WID [1] agreed by RAN plenary, has the following objective:
1. Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]
a) Carrier aggregation (up to 8 PC5 carriers);
b) 64QAM;
c) Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission;
d) Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;
We discuss a), c), and d) in [3], [4], and [5], respectively. In [5], we discuss general aspects for support of 64QAM. In this paper we discuss ways of reducing the overhead associated with the AGC and GP symbols.
Half-symbol transmission
The current specification reserves 6 symbols to AGC settling period (1), GP (1), and DM-RS (4). This increases the effective coding rate. The new WID aims at supporting larger data rates by means of 64QAM, among others. However, data rates are limited by the number of symbols used for transmission of data. Moreover, the current TBS tables result in coding rates exceeding 0.93 and even 1, as we discuss in [5].
Comb-like transmission of data and shortened AGC settling period
In the current specification, the first OFDM symbol in a transmission may be lost due to the settling time of the receiver AGC. We believe that is currently possible to reduce this settling period and hence reduce the system overhead. More specifically, we believe that a time interval equivalent to half OFDM symbol (~33.35 µs, with normal CP) is sufficient. Note that this reduced AGC settling period is still significantly larger than the one used by 802.11p receivers.
To exploit the shortened AGC settling period, we propose to use Comb-like transmission of data in the first OFDM symbol. That is, the transmitter uses only every other subcarrier within its allocated band, setting to zero the remaining subcarriers. In this way, the resulting time-domain vector contains the two identical half-symbols. This is illustrated in Figure 1.
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[bookmark: _Ref445739197]Figure 1. Illustration of generation of a comb-like OFDM symbol at the transmitter. 
With the shortened AGC settling period, the first half symbol (of the first OFDM symbol) is lost. However, the receiver is still able to decode the entire Comb OFDM symbol, since all the information is contained in the second half symbol. The legacy receiver structure with minor changes can be reused to decode the entire Comb OFDM symbol. For example, the receiver may duplicate the second half symbol, as illustrated in Figure 2
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[bookmark: _Ref445739181]Figure 2. Illustration of how to generate an entire OFDM symbol from the second half symbol.
Proposal 1:
· Send an LS to RAN4 asking whether halved AGC settling time is feasible.
· Comb-like transmission is used for the first OFDM symbol.
Shortened guard period
In the current specification, the last symbol is used a GP. This corresponds to a safety zone of 20 km. We believe that it is possible to use part of the last OFDM symbol without impacting cellular users. We propose to transmit during the first half of the last OFDM symbol. For this purpose, we propose to utilize the scheme illustrated in Figure 1. However, to realize the guard period, only the first half symbol is transmitted. Again, the legacy receiver structure with minor changes can be reused to decode the entire Comb OFDM symbol. For example, the receiver may duplicate the second half symbol, as illustrated in Figure 3.
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[bookmark: _Ref445740623]Figure 3. Illustration of how to generate an entire OFDM symbol from the first half symbol.
Proposal 2:
· Comb-like transmission is used for the guard period. Only the first half symbol is actually transmitted.
Conclusions 
In this paper we have discussed a way of reducing the overhead associated with the AGC and GP symbols. We have observed and proposed the following
Proposal 1:
· Send an LS to RAN4 asking whether halved AGC settling time is feasible.
· Comb-like transmission is used for the first OFDM symbol.
Proposal 2:
· Comb-like transmission is used for the guard period. Only the first half symbol is actually transmitted.
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