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1.
Introduction
According to WID [1], a new low complexity UE category/type for MTC applications (hereafter, refer to as low cost MTC UE) has following characteristics.

· 1 Rx antenna

· Downlink and uplink maximum TBS 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

In this contribution, it is addressed on impacts due to reduced downlink channel bandwidth of 1.4 MHz for data channel in baseband for low cost MTC UE.

2.
Discussion 
Since the low cost MTC UE is required to receive downlink data channels within reduced bandwidth of 1.4MHz, there seems to be some impacts to the current transmitting and receiving operations. So, in the following, it will be analyzed for which channel there are impacts due to the reduced bandwidth for low cost MTC UEs. Note that we assume that the reduced bandwidth is located at center frequency of the bandwidth.

CCCH

The CCCH is used during RRC connection (re-)establishment procedure. In the downlink, RRCConnectionSetup, RRCConnectionReject, RRCConnectionReestablishment and RRCConnectionReestablishmentReject messages are transmitted via CCCH.  During RRC connection establishment procedure, today network does not know the UE’s capability. So, the network may schedule those DL CCCH transmissions outside of 1.4MHz, resulting that the low cost MTC is not able to receive RRCConnectionSetup or RRCConnectionReject messages. 
Observation 1) Unless the capability of the low cost MTC UE is known to the network during RRC connection establishment procedure, the network may schedule DL CCCH transmissions outside of 1.4MHz, resulting in that the low cost MTC is not able to receive RRCConnectionSetup and/or RRCConnectionReject messages.
In order to resolve this problem, there seems to be three alternatives
· Alt.1: The network always schedules DL CCCH transmissions within 1.4MHz for both normal UEs and low cost MTC UE.
· Alt.2: The low cost MTC UE notifies the network of its bandwidth capability during random access procedure using low cost MTC UE-specific PRACH resources and/or preamble.
· Alt.3: The low cost MTC UE notifies the network of its bandwidth capability using RRCConnectionRequest message.
Although Alt.1 does not require any specification impacts, it imposes a restriction on network’s scheduling even for normal UEs. Alt.2 and Alt.3 have specification impacts to some extent while they don’t affect network’s scheduling for normal UEs.

Proposal 1 RAN2 is kindly asked to discuss the method for the low cost MTC UEs to receive DL CCCH used during RRC connection establishment.

In case of RRC connection re-establishment, the network already knows the UE’s capability since the UE is in RRC CONNECTED mode so that the network is able to configure CCCH within reduced bandwidth. 
PCCH

During paging procedure, today network does not know the UE’s capability. Thus, the eNB may schedule those PCCH transmissions outside of 1.4MHz, resulting that the low cost MTC is not able to receive paging messages. 
Observation 2) Unless the capability of the low cost MTC UE is known to the eNB during paging procedure, the network may schedule PCCH transmissions outside of 1.4MHz, resulting  that the low cost MTC is not able to receive paging messages.
In order to resolve this problem, there seems to be two alternatives

· Alt.1: The eNB always schedules PCCH transmission within 1.4MHz for both normal UE and low cost MTC UE.
· Alt.2: The eNB schedules PCCH transmission within 1.4MHz for low cost MTC UE using low cost MTC UE-specific P-RNTI based on the low cost MTC UE information received from core network  in paging message.
Although Alt.1 does not require any specification impacts, it imposes a restriction on network’s scheduling even for normal UEs. Alt.2 has specification impacts to some extent while they don’t affect network’s scheduling.

Proposal 2 RAN2 is kindly asked to discuss the methods for the low cost MTC UEs to receive paging message during paging procedure
DCCH/DTCH

With the same reasoning as RRC connection re-establishment, the network is able to schedule  DCCH/DTCH transmissions within 1.4 MHz for low cost MTC UEs without any impacts on normal UEs. 
Observation 3) The network is able to schedule DCCH/DTCH transmissions within 1.4 MHz for low cost MTC UEs without any impacts on normal UEs.
BCCH

In case of MasterInformationBlock, there is no impact due to reduced bandwidth since currently it is always transmitted within 1.4MHz.

Observation 4) There is no impact for the low cost MTC UEs to receive MasterInformationBlock.

However, sincesystem information blocks can be currently transmitted outside of 1.4 MHz, there would be some impacts for the low cost MTC UEs to receive them. One possible way for the low cost MTC UE to receive BCCH would be that the network always schedules system information blocks within 1.4MHz for low cost MTC UEs as well as normal UEs. However, since scheduling system information blocks within 1.4MHz would increase delay in acquiring system information, it seems to be necessary to discuss impacts on normal UEs due to the system information acquisition delay. 
Observation 5) The network may schedule system information blocks on BCCH within 1.4 MHz for low cost MTC UEs. However, this scheduling restriction results in system information acquisition delay of the normal UEs. 

Proposal 3 RAN2 is kindly asked to discuss impacts on normal UEs due to system information acquisition delay.
RACH
During contention based random access procedure, the network is not able to identify UEs, the network may schedule Msg2 and Msg4 /4 on PDSCH outside of 1.4MHz. It results that the low cost MTC UEs are not able to receive those messages. 
Observation 6) Unless the capability of the low cost MTC UE is known to the network during contention based random access procedure, the network may schedule Msg2 and Msg4 on PDSCH outside of 1.4MHz, resulting  that the low cost MTC is not able to receive those messages.
In order to resolve this problem, there seems to be three alternatives
· Alt.1: The network always schedules Msg2 and Msg4 within 1.4MHz for both normal UE and low cost MTC UE.
· Alt.2: The UE notifies the network of its bandwidth capability during random access procedure using low cost MTC UE-specific PRACH resources and/or preamble.

Although Alt.1 does not require any specification impacts, it imposes a restriction on network’s scheduling even for normal UEs. Alt.2 has specification impacts to some extent while they don’t affect network’s scheduling 
Proposal 4 RAN2 is kindly asked to discuss the methods for the low cost MTC UEs to receive Msg2 and Msg4 during contention based random access procedure.
3.
Conclusion
Due to the bandwidth limitation of low cost MTC UE, it is observed as follows.
Observation 1) Unless the capability of the low cost MTC UE is known to the network during RRC connection establishment procedure, the network may schedule DL CCCH transmissions outside of 1.4MHz, resulting in that the low cost MTC is not able to receive RRCConnectionSetup and/or RRCConnectionReject messages.
Observation 2) Unless the capability of the low cost MTC UE is known to the eNB during paging procedure, the network may schedule PCCH transmissions outside of 1.4MHz, resulting  that the low cost MTC is not able to receive paging messages.
Observation 3) The network is able to schedule DCCH/DTCH transmissions within 1.4 MHz for low cost MTC UEs without any impacts on normal UEs.
Observation 4) There is no impact for the low cost MTC UEs to receive MasterInformationBlock.

Observation 5) The network may schedule system information blocks on BCCH within 1.4 MHz for low cost MTC UEs. However, this scheduling restriction results in system information acquisition delay of the normal UEs. 

Observation 6) Unless the capability of the low cost MTC UE is known to the network during contention based random access procedure, the network may schedule Msg2 and Msg4 on PDSCH outside of 1.4MHz, resulting  that the low cost MTC is not able to receive those messages.
Based on the above observations, we propose

Proposal 1 RAN2 is kindly asked to discuss the method for the low cost MTC UEs to receive DL CCCH used during RRC connection establishment.

Proposal 2 RAN2 is kindly asked to discuss the methods for the low cost MTC UEs to receive paging message during paging procedure
Proposal 3 RAN2 is kindly asked to discuss impacts on normal UEs due to system information acquisition delay.
Proposal 4 RAN2 is kindly asked to discuss the methods for the low cost MTC UEs to receive Msg2 and Msg4 during contention based random access procedure.
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