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1. Introduction
The uplink demodulation reference signal location is specified in TS 36.211 v1.0.0.

For the case of a short cyclic prefix in the generic frame structure, RAN1#47bis agreed to locate the demodulation reference symbol in the middle of each slot. TS 36.211 v1.0.0 therefore specifies the reference symbol to be located in symbol #3 (the symbols are numbered 0 to 6).

For the case of an extended cyclic prefix, there are six symbols, #0 to #5, in a slot and, therefore, there is no “middle” slot. According to TS 36.211 v1.0.0, the reference symbol is located in symbol #3 also in this case. This is illustrated at the top of Figure 1.

This contribution discusses the location of the uplink reference signals for the generic frame structure in case of extended cyclic prefix and proposes changing the location of the uplink reference signal to symbol #2 instead of #3 for the case of extended cyclic prefix in the generic frame structure.

2. Discussion

In case of frequency hopping (between frequency bands with mutually uncorrelated fading) there should not be any difference in performance between the two alternatives in Figure 1.

However, if uplink frequency hopping is not applied or, in general, if there is a fading correlation between the first and second slot, locating the reference-signals further out at the edge of the sub-frame is beneficial. Therefore, it is proposed to move the reference symbol in the first slot in a subframe from symbol #3 to symbol #2 as illustrated at the bottom of Figure 1. This modification has the potential of improving the channel estimation performance for the non-hopping case, while not impacting the performance in case of hopping.
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Figure 1: Subframe structure. Reference symbols are shown in red, data symbols in blue.
3. Conclusion

It is proposed to modify the uplink demodulation reference symbol location for the case of extended cyclic prefix and generic frame structure according to the bottom of Figure 1.
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