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1 Introduction
Regarding Rel-13 LC-MTC RAN4 had initial discussion mainly related to RAN1 LS [1][2] in RAN4#74 meeting. Unfortunately, no consensus was reached for issues highlighted in [1] due to different understandings in RAN4. In this contribution we further clarify the confusing terms and then provide our proposals.
2 Discussion
Frequency retuning time

In last RAN4 meeting companies had diversity opinions on this issue. The proposed retuning time is in a range from 1 symbol to 1ms. Our understanding is that no obvious evidence shows that MTC should have tighten or relaxed frequency retuning performance compared with normal UE. Hence the achievable level for legacy UE could be applicable for MTC UE. In the discussion for other topics 0.5ms was agreed as a trade off value which takes into account the worst performance of legacy UE implementation. Therefore we propose that the frequency retuning time for MTC UE reuse this value. It would not restrict faster switching time for better UE implementation, as in legacy discussion many companies have already shown that the switching time could be about 200us. 50us is also achievable value for some cases.  

In the other side, 1ms is proposed with the opinion that when the half of subframe is used for frequency retuning, the other half of subframe should be punctured. But our understanding is that RAN4 is just requested to provide pure retuning time. How to decide the design of physical layer specification is RAN1 responsibility. There is no need to give further guidance from RAN4 side. Hence we have following proposal for frequency retuning time.
Proposal 1: The frequency retuning time is proposed as 0.5ms for MTC UE. 
DC carrier
According to the discussion in last meeting the majority companies believe that the distortion on the subcarrier due to direct conversion (zero IF) receivers still exists in the case of Rel-13 MTC UE. However, the opinions are different on whether it should be specified to puncher the subcarrier which may be impacted. It was pointed out that 3GPP had already faced the similar problem in contiguous carrier aggregation, and it was left for UE implementation. We proposed to follow the same approach in the case of LC-MTC UE. 

Proposal 2：The impact of narrowband operation on DC carrier in LC-MTC is treated as implementation issue. 
Channel raster
In RAN1 LS the channel raster within each link is also requested to be further studied in context of narrowband operation. Firstly, we would like to clarify that the channel raster is used for UE cell search to sweep and track the DL carrier frequency in legacy system. For FDD the UL carrier frequency is signalled by RRC signalling containing corresponding EARFCN with 100kHz raster. All these procedures should be reused in LC-MTC UE. However, to support the function of narrowband retuning in LC-MTC, UE shall has the capability to retune according to offset to carrier frequency as following formula,

Foffset (left/right)= 0.18NRB  + (f1 + f2)/2 [MHz]

, where f1 = f for the downlink with f the subcarrier spacing and f1 = 0 for the uplink. f2 is the 1PRB spacing for the downlink with bandwidth of 3 MHz, 5MHz and 15MHz. While f2 = 0 for downlink with system bandwidth of    1.4MHz, 10 MHz and 20MHz and uplink. The NRB is expected to be contained in signalling to indicate the specific resources to be utilized for LC- MTC UE. To some extend the UE implementation is changed but it is believed that is achievable. According to above description it seems that the frequency retuning for MTC UE is isolated procedure comparing with cell search and access procedure which involves in channel raster. Hence our understanding is that the narrowband operation would have no impact the channel raster defined in legacy system. Whether we should introduce new requirement for LC-MTC frequency retuning raster is depended on the final design in physical layer.
Proposal 3: channel raster of 100 kHz defined in legacy release could be maintained.  
Tx-Rx carrier center frequency separation within system bandwidth
Firstly, it should be clarified that the definition of ‘TX–RX frequency separation ‘defined in TS36101 is for default E-UTRA TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation for FD-FDD to facilitate the duplexer design. However what RAN1 asked is the Tx-Rx carrier center frequency separation within the system bandwidth. Considering the UL test configuration in reference sensitivity for FD-FDD, RAN4 has already had the common understanding that it is possible to have flexible TX-RX carrier frequency separation within the system bandwidth.  Hence we have following proposal:
Proposal 4: It is possible to have flexible TX-RX carrier frequency separation within the system bandwidth.
3 Conclusion

Related RAN1 LS [2] we have following proposals which could be taken into account for response.
Proposal 1: The frequency retuning time is proposed as 0.5ms for MTC UE. 
Proposal 2：The impact of narrowband operation on DC carrier in LC-MTC is treated as implementation issue. 
Proposal 3: channel raster of 100 kHz defined in legacy release could be maintained. 
Proposal 4: It is possible to have flexible TX-RX carrier frequency separation within the system bandwidth.
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