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1. Introduction

In RAN#65, new work item on “Further LTE Physical Layer Enhancements for MTC” has been approved [1]. According to the WID, the general objective of this WI is to specify a new UE for MTC operation in LTE that also allows for enhanced coverage compared to existing LTE networks and low power consumption, with the following objectives. 

· Specify a new Rel-13 low complexity UE category/type for MTC operation
· Target a relative LTE coverage improvement – corresponding to 15 dB for FDD
· Provide power consumption reduction for the UE category/type for MTC operation

In this contribution, we discuss several issues on the common control messages such as SIB, Paging and RAR considering the above objectives.

2. Considerations on Scheduling assignment

In order to reduce the UE complexity, a new Rel-13 MTC UE only needs to support reduced UE bandwidth of 1.4MHz as well as contiguous 6 PRB-pairs in downlink and uplink. Considering the system bandwidth larger than 1.4MHz, the UE will not be able to monitor PDCCH candidates which are assigned across whole system bandwidth. 

To support reduced UE bandwidth, the current PDCCH structure could be modified to assign PDCCH candidates within 6 PRB-pairs. However, this modification causes legacy impact that the MTC UE blocks a legacy UE in a certain time or frequency resources. On the other hand, the UE can monitor EPDCCH candidates. However, EPDCCH candidates are defined in terms of UE specific search space, thus the UE is not able to receive PDSCH scheduling information of the common control messages. Since EPDCCH is currently the only way for the UE to receive PDSCH scheduling information without legacy impact, it is preferred to define new EPDCCH candidates in terms of common search space for the MTC UE.

Proposal 1: EPDCCH is used for PDSCH scheduling of the common control messages.

Proposal 2: It is proposed to define new EPDCCH candidates in terms of common search space.

According to the current EPDCCH assignment, UE specific higher layer signalling can configure a UE with one or two EPDCCH-PRB-sets. The higher layer signalling indicates the PRB-pairs corresponding to an EPDCCH-PRB-set. However, since there is no way to receive UE specific higher layer signalling prior to the common control message, it is preferred to define EPDCCH-PRB-set with predefined PRB-pairs. Also, considering the system bandwidth larger than 1.4MHz, there can be multiple UE bandwidths. The UE bandwidth which contains EPDCCH-PRB-set scheduling the common control messages should be predefined either.

Proposal 3: The UE bandwidth of 6 PRB-pairs which contains EPDCCH scheduling the common control messages should be predefined.

Proposal 4: It is proposed to define an EPDCCH-PRB-set with predefined PRB-pairs.

3. Considerations on TB sizes

Table 1 shows a part of TBS table considering QPSK modulation and reduced UE bandwidth, and only these TB sizes can be used for the common control messages of the Rel-13 MTC UE. 

Table 1. TBS table considering QPSK modulation and reduced UE bandwidth

	ITBS
	NPRB

	
	1
	2
	3
	4
	5
	6

	0
	16
	32
	56
	88
	120
	152

	1
	24
	56
	88
	144
	176
	208

	2
	32
	72
	144
	176
	208
	256

	3
	40
	104
	176
	208
	256
	328

	4
	56
	120
	208
	256
	328
	408

	5
	72
	144
	224
	328
	424
	504

	6
	328
	176
	256
	392
	504
	600

	7
	104
	224
	328
	472
	584
	712

	8
	120
	256
	392
	536
	680
	808

	9
	136
	296
	456
	616
	776
	936


Let’s assume the normal LTE coverage of the common control messages is defined with the lowest MCS level as well as TBS index ITBS =0. In order for the Rel-13 MTC UE to support this coverage, TB size of the common control messages can be used up to 152 bits. Also, considering coverage enhancement techniques such as sub-frame bundling or repetition scheme, larger TB sizes can be used up to 936 bits. However, each TBS index supports different MCS levels, and it requires different coverage enhancement level. For example, ITBS =7 requires around 6.8dB coverage enhancement and ITBS =9 requires around 8.7dB coverage enhancement in order to support the normal LTE coverage [2]. According to the Rel-12 MTC agreement, the maximum TBS of common control messages is 2216 bits, and it is required to check whether that the current common control messages can be reused for the Rel-13 MTC UE under the TB size limitation further.

Observation 1: The maximum TB size of common control messages is 936 bits due to the reduced UE bandwidth of 1.4MHz.

Observation 2: Depending on the TBS index, different coverage enhancement level is required.

4. Conclusions

In this contribution, we make the following proposals and observations: 
Proposal 1: EPDCCH is used for PDSCH scheduling of the common control messages.

Proposal 2: It is proposed to define new EPDCCH candidates in terms of common search space.

Proposal 3: The UE bandwidth of 6 PRB-pairs which contains EPDCCH scheduling the common control messages should be predefined.

Proposal 4: It is proposed to define an EPDCCH-PRB-set with predefined PRB-pairs.

Observation 1: The maximum TB size of common control messages is 936 bits due to the reduced UE bandwidth of 1.4MHz.

Observation 2: Depending on the TBS index, different coverage enhancement level is required.
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