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1. Introduction

In last meeting, minimum UE capability of transmit/receive bandwidth is agreed on as 10 MHz. Therefore, uplink transmission over 20 MHz cell reception bandwidth should be designed to support both 10 MHz and 20 MHz transmission capable UEs. This may require some special transmission format which is not usual for the system with the same bandwidth for transmission and reception. In this paper, we discuss the possible options to support 10 MHz transmission capable UEs in 20 MHz cell reception bandwidth.
2. Uplink transmission alternatives for 20 MHz bandwidth
Following the discussion in last meeting [1], we consider two alternatives for uplink transmission over a 20 MHz cell reception band as follows.

(Alt 1). 20 MHz cell reception band is divided by two 10 MHz partial bands in such way that no guard band exists between two 10 MHz partial bands, which is depicted in Fig. 1.
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Fig. 1  Alternative 1
With this alternative, uplink physical resource units are defined common for both 10 MHz capable UEs and 20 MHz capable UEs, and all the useful subcarriers for 20 MHz capable UEs are also shared by the two 10 MHz partial bands as shown in Fig. 1. 
Therefore, this alternative is preferable in the aspect of efficient uplink resource utilization and consistency in physical channel definition. However, this alternative can be supported only when the uplink transmission between different 10 MHz bands can be precisely (by a fractional level of a subcarrier spacing) separated in frequency domain at Node B receiver side, which seems to be already assumed when we considering multiplexing different UEs’ uplink transmission by ‘distributed’ FDMA.

It should be clarified that ‘frequency domain pulse shaping’ to improve the uplink power de-rating can be still applicable to this alternative if necessary. Actually, frequency domain pulse shaping should be applied over the subcarriers within actual uplink transmission band allocated to a UE rather than UE capable transmission bandwidth as depicted in Fig. 2.
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Fig. 2  Frequency domain pulse shaping in alternative 1
(Alt 2). 20 MHz cell reception band is divided by two 10 MHz partial bands with a guard band between two 10 MHz partial bands, which is depicted in Fig. 3.
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Fig. 3

This approach may be necessary if considerable interference occurs between transmissions on two 10 MHz partial bands from 10 MHz capable UEs. The possible source of the interference could be frequency offset between Node B reception and UE transmission or failure in uplink reception timing synchronization over a CP length. We assume UE transmit frequency should be precise enough and uplink reception timing error doesn’t effect much to the reception in each 10 MHz partial bands, but this may need more confirmation.
However, it may be difficult to keep a same uplink physical resource unit definition between 20 MHz capable UEs and smaller bandwidth capable UEs with current numerology in TR25.814 [2]. It’s because fitting guard band into multiples of 375 kHz may not be efficient in the aspect of uplink resource utilization.
3. Conclusions
In this paper, we discussed two uplink transmission alternatives to support 10 MHz capable UEs, that is, (Alt. 1) two 10 MHz partial bands without guard band and (Alt. 2) two 10 MHz partial bands with guard band.
We prefer (Alt. 1) in the aspects of efficient uplink resource utilization and consistency in physical channel definition. However, it should be clarified first whether possible interference between two 10 MHz partial bands can be kept negligible.

It is proposed agreeable parts of the above are captured in TR25.814 [2].
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