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1 Introduction
A new WI was established in RAN #60 on “Low cost & enhanced coverage MTC UE for LTE”. Some of the detailed objectives in WID [1] which may initiate some RF work in RAN4 are copied as below
· Specify a new UE category/type for MTC operation in all LTE duplex modes supporting the following capabilities:

· 1 Rx antenna.

· Downlink and uplink maximum TBS size of 1000 bits.

· Reduced downlink channel bandwidth of 1.4 MHz for data channel in baseband, while the control channels are still allowed to use the carrier bandwidth. Uplink channel bandwidth and bandwidth for uplink and downlink RF remains the same as that of normal LTE UE.
Single RX antenna, maximum TBS size of 1000 bits and reduced downlink channel bandwidth are different characteristics from the baseline assumptions for LTE to define current requirements and will impact all the reference measurement channels and receiver requirements of UE in existing RAN4 specification TS36.101. In this contribution, an overview of introducing this new UE type for MTC operation in RAN4 is provided and some issues are proposed.
2 Discussion

2.1 Scenarios for MTC

So far, RAN1 has not discussed in which bands this kind of low cost UE for MTC should be applied. However, it is the first issue RAN4 faces prior to define the core requirements. From the traffic model for machine type communications, we could see that this kind of communication could have very wide application scenarios. In addition, from the features of this low cost UE described in above objectives, not much difference is foreseen between different bands for receiver requirements. Therefore, we slightly prefer that requirements for low cost MTC UE could be introduced generally for all bands in RAN4. 
Proposal 1: It is proposed that requirements for low cost MTC UE could be introduced in a general way for all bands in RAN4.
2.2 RF work in RAN4

Considering the capability changes for low cost MTC UE, some of RF work for UE side is identified as below:

· Regarding maximum TB size of 1000 bits and the reduced downlink channel bandwidth of 1.4 MHz for data channel in baseband, new reference measurement channel should be specified for both UL and DL. 
· Based on the new DL measurement channel, new required demodulation SNR for single RX channel is needed by link-level simulation to specify receiver requirements.

· Reference sensitivity for low cost MTC UE should be specified taking into account the SNR simulation results and RX noise of receiver in each band. Whether additional reference sensitivity requirements are really needed due to half duplex FDD shall also be discussed.
· Other receiver requirements shall be specified according to the new reference sensitivity requirement and 1RX capability.

No change for UE TX core requirements is foreseen except for UL measurement channel. The switching time between DL and UL transmissions for half duplex UE are already included in ON/OFF time mask requirement.

No change for core requirements is foreseen from BS side due to change of the TB size and channel bandwidth for MTC UE. Whether PSD boosting for applicable channels/signals will impact BS dynamic range requirement depends on RAN1 decision.
Work plan for low cost MTC UE is proposed in terms of above tasks in RAN4:

· RAN4 #68bis (7 - 11 Oct 2013): 

· Overview of RAN4 RF work 
· Discussion on reference measurement channel for both UL and DL
· Initial discussion on reference sensitivity
· RAN4 #69 (11 - 15 Nov 2013): 

· Discussion and conclusion on reference measurement channel
· Simulation results on the required demodulation SNR for MTC UE
· RAN4 #70 (10 - 14 Feb 2014): 

· Conclusion on the required demodulation SNR for MTC UE
· Discussion and conclusion on reference sensitivity for each band
· RAN4 #70bis (31 Mar - 4 Apr 2014): 

· Discussion and conclusion on other receiver requirements
· RAN4 #71 (19 - 23 May 2014): 

· CR on low cost MTC UE
Proposal 2: It is proposed that above work plan for MTC UE could be agreed by the group.
2.3 Whether a new TR for MTC UE in RAN4
Since the discussion on the new UE category are planned to be discussed about 5 meeting cycles, how to capture the agreement of each meeting is another issue needed to be discussed. Two ways seem both work for this WI in RAN4:
· One is setting up a new TR in RAN4 to capture all the agreements and attaching the draft CR in the Annex.

· Another is not setting up new TR in RAN4 but capturing the agreements in a way forward for each meeting and the draft CR in the Annex.
In order to facilitate the work, it is better to set up a new TR and attaching the draft CR in the Annex.

Proposal 3: It is proposed to set up a new TR in RAN4 to capture all the agreements and attaching the draft CR in the Annex.
3 Conclusion

This contribution gives an overview of RF issues on low cost MTC UE and also some proposals:
Proposal 1: It is proposed that requirements for low cost MTC UE could be introduced in a general way for all bands in RAN4.
Proposal 2: It is proposed that the work plan for MTC UE could be agreed by the group.
Proposal 3: It is proposed to set up a new TR in RAN4 to capture all the agreements and attaching the draft CR in the Annex.
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