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1. Introduction

In [1], there are two reference symbols in the downlink signal structure, where the first one is mandatory. The second reference symbol is to improve channel estimation for high speed UEs or support MIMO transmission efficiently. However, the second reference symbol is less efficient for low speed UEs, for which the channel estimation can be achieved with only the first reference symbol. In this contribution, we introduce an adaptive downlink second reference signal insertion scheme, which utilizes the second reference symbol at different retransmissions of the same packet. By utilizing the second reference symbol at HARQ’s retransmissions, the overall throughput can be improved due to the fact that the second reference symbol is less required. 
2. Adaptive pilot insertion scheme for HARQ
In the conventional HARQ, the retransmission request is usually considered as “not enough information” for packet decoding. However, we also note that the E-UTRA should support very high speed UE, such as 350km/h. For the high speed UEs, the performance of channel estimation may be degraded at the middle of subframes due to the fast channel variation. Even for the low speed UE, if the received SNR is not strong enough, the channel estimation becomes erroneous and additional power shall be allocated to reference symbols. Therefore, it can be easily induced that the reason for the retransmission request is low SNR or channel estimation error. However, if the second reference symbol becomes dedicated pilot as a mandatory, the UE can not use the bandwidth located in the second reference symbol. Based on these observations, we propose to use the second reference symbol adaptively according to the retransmission requests.
In the using the second reference symbol, the adaptive pattern can be adjusted by defining some fixed retransmission pattern (with different configuration of second reference symbol) or inserting a simple control signal in the HARQ control parameters. If a fixed retransmission pattern is adopted for HARQ, the reference insertion shall be optimized based on the final system architecture and numerology. In this case, we do not need to integrate a control message for the HARQ adaptation. On the other case, the HARQ retransmission can be dynamically controlled by accompanying message, which indicates presence/absence of the second reference structure for each retransmission packet. The message should be included to HARQ control message part.
The Figures below depict the application of the second reference signal insertion for HARQ in the context of the assumption based on TR 25.814 [1].
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Fig. 1. Type 1: The case that the second reference symbols are inserted for retransmission
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Fig. 2. Type 2: The case that the second reference symbols are eliminated for retransmission 
Although the exact retransmission pattern depends on the final system design, Fig. 1 and Fig. 2 show one realization for the adaptive HARQ second reference symbol
The Fig. 1 shows that the second reference symbol for retransmission is inserted when initial transmission do not include dedicated pilot in the second reference symbol. The Fig. 1 is not only proper to support UE at low-medium speed but also possible to support high speed UE. And the Fig. 2 shows a model that the second reference symbol for retransmission can be eliminated when initial transmission includes dedicated pilot in the second reference symbol. This situation supports the high speed UE and is advantageous in point of view that low and medium speed UE can save resources allocated on dedicated pilot if the inserted reference symbol is properly eliminated. By adjusting the number of second reference insertion/elimination for total retransmission, we can optimize the HARQ performance in both latency and throughput. 
A control message determines the presence/absence of second reference symbol on HARQ transmissions. Therefore, the performance can be optimized according to UE’s CQI and speed. The algorithm for determining the control message is FFS.
The second reference symbol adaptation of HARQ transmission has some advantages:

· The requirement of second reference symbol for normal operation is reduced. It results in the improved link throughput.

· The retransmission request can be more accurately treated (low SNR or poor channel estimation)
3. Conclusions

In this contribution, we proposed adaptive insertion scheme of second reference symbol for HARQ in E-UTRA. We have described the second reference signal pattern for retransmission in the HARQ process. The further study is needed and the performance evaluation must be done to verify this scheme.
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