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1 Introduction
During the RAN#80 meeting, it was agreed to launch the additional MTC enhancement in release 16. One of the objectives is to support the stand-alone deployment and enable the use of the LTE control channel region for DL transmission as illustrated below [1]. 
	Improved DL transmission efficiency and/or UE power consumption:

· Specify support for mobile-terminated (MT) early data transmission (EDT) [RAN2, RAN3]

· Specify quality report in MSG3 at least for EDT [RAN1, RAN2]

· Specify MPDCCH performance improvement by using CRS at least for connected mode [RAN1, RAN2, RAN4]

· Specify support for UE-group wake-up signal (WUS) [RAN1, RAN2, RAN4]

Improved UL transmission efficiency and/or UE power consumption:

· Specify support for transmission in preconfigured resources in idle and/or connected mode based on SC-FDMA waveform for UEs with a valid timing advance[RAN1, RAN2, RAN4]

· Both shared resources and dedicated resources can be discussed

· Note: This is limited to orthogonal (multi) access schemes

Scheduling enhancement:

· Specify scheduling multiple DL/UL transport blocks with or without DCI for SC-PTM and unicast [RAN1, RAN2]

· Enhancement of SPS can be discussed.

Extreme coverage for non-BL UEs:

· Specify CE mode A and B improvements for non-BL UEs from among the following list[RAN1, RAN2, RAN4]

· Enhancements to idle mode mobility

· UE demodulation performance requirements for 2 RX antennas and full duplex FDD

· Dual layer DL reception

· Feedback based on CSI-RS

· ETWS/CMAS in connected mode

Stand-alone deployment:

· Enable the use of LTE control channel region for DL transmission (MPDCCH/PDSCH) to BL/CE UEs [RAN1, RAN2, RAN4]

· This deployment mode should support legacy operation for legacy BL/CE UEs.

Mobility Enhancement:

· Consider improving the DL RSRP and, if needed, RSRQ measurement accuracy, through use of RSS [RAN1, RAN4, RAN2]

· Specify relaxation of RRM measurements for serving cell for UEs using WUS for at least low mobility UEs [RAN4, RAN2]

Coexistence with NR

· Study NR and LTE specifications to identify possible issues related to coexistence of LTE-MTC with NR [RAN4, RAN1, RAN2]

Note: Based on the



In this contribution, we will discuss topic of standalone MTC deployment with our focus on the coexistence between standalone MTC device and the legacy MTC devices and the coexistence between standalone MTC device and the normal LTE UEs. Based on the discussion, our view would be revealed respectively. 
2 Discussion
For the previous MTC system, it relies on the LTE system to establish the communication between MTC device and network. The MTC device would firstly acquire the LTE PSS/SSS and PBCH to synchronize with the network and obtain the initial network access information. After that, the MTC device start to detect the MTC-dedicated system information, perform the MTC-dedicated RACH procedure and then start to transmit/ receive the traffic data. Since the MTC system share a part of the LTE system spectral, the MTC communication should avoid the impact on the existing LTE system. For example, the MTC signal including broadcast message and unicast message is not allowed to map to LTE control channel region. To broaden the MTC deployment scenario and utilize the potentially re-farmed LTE frequency band, support of the standalone MTC should be considered. In the standalone MTC system, LTE PSS/SSS and PBCH would be transmitted as well to ensure the synchronization and initial system information delivery. However, some other unnecessary LTE channels such as PCFICH, PHICH and PDCCH can be removed. In this case, the standalone MTC device could utilize the original LTE control channel region for the DL data transmission. On the other hand, considering the legacy MTC device which are unable to utilize the LTE control channel region would access to the standalone MTC system, how to support the backward compatibility should be considered. Moreover, standalone MTC system would transmit LTE PSS/SSS and PBCH, it is possible for LTE UE to detect these signal and mistake the standalone MTC system for a normal LTE system, and waste power in detecting the system message. How to avoid this situation should be considered as well.   
2.1 Coexistence with legacy MTC UEs
Since both legacy MTC UEs which are unable to utilize the LTE control channel region and the standalone MTC UE supporting utilization of the control channel region would access the standalone MTC system. In this case, certain mechanism to enable eNB to differentiate these two types of UEs is needed. The following two options are possible. 
Option 1: differentiate the legacy MTC UEs and standalone MTC UEs via PRACH resource partition 

In this option, different PRACH resource would be assigned to standalone MTC devices so as to enable eNB to recognize this type of UEs as early as possible. At the same time, so as to use the control channel region as early as possible, eNB could further configure different MPDCCH PRB set for the subsequent Msg.2 scheduling and assign separate MPDSCH for the RAR transmission as shown in the Table.1. The PRACH resource partition between legacy MTC UEs and standalone MTC devices can be carried out in TDM, FDM or CDM manner. Based on the configuration, when eNB detects Msg.1 using the dedicate PRACH resource for standalone MTC devices, eNB would transmit  corresponding RAR MPDCCH with occupying the control channel region in the dedicated MPDCCH PRB set and RAR MPDSCH occupying all OFDM symbols. 
Table 1 Resource partition for the legacy MTC UEs and MTC UEs supporting utilization of the control channel
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PRACH resource PRACH resource set 1 PRACH resource set 2

RAR MPDCCH MPDCCH PRB set 1 MPDCCH PRB set 2

(occupy the control channel region)

RAR MPDSCH MPDSCH 1 MPDSCH 2

(occupy the control channel region)


Option 2: UEs report the capability of the utilization of control channel region
In this option, the utilization of control channel region would be defined as one UE capability. UE could report whether it support utilizing the control channel region during the UE capability report. Based on UE report, eNB could configure standalone MTC devices to receive MPDCCH or MPDSCH occupying all OFDM symbols. Before the configuration, the control channel region is not used for the DL transmission for this UE. 
Comparing these two options, option 1 enables the standalone MTC devices utilize the control channel region as early as possible. Consequently, less resource consumption on the network side and less power consumption on the UE side can be expected. Therefore, we show slight preference on option 1. 
· Proposal 1：Differentiate the legacy MTC UEs and standalone MTC devices should be supported 
· Differentiate these two types of UEs via PRACH resource partition can be considered 

For the transmission of the common message such as MTC-SIBs, paging MPDCCH and paging MPDSCH, since they are shared by legacy MTC UEs and MTC UEs supporting utilization of the control channel region, it is better not to use the control channel region for the transmission of these common messages. 

· Proposal 2：Do NOT use the control channel region for the transmission of MTC-SIBs, paging MPDCCH and paging MPDSCH
As for the transmission of unicast information, it is possible that the MPDCCH of the standalone MTC devices would be multiplexed with the MPDCCH of the legacy MTC UEs in one MPDCCH PRB set. In this case, it is difficult to configure the standalone MTC UE to utilize the control region for the MPDCCH transmission even through this UE owes the capability to utilize the control channel region.  Regarding the unicast MPDSCH transmission, since there is no multiplexing between MPDSCH for the legacy MTC UEs and MPDSCH for the MTC UEs supporting utilization of the control channel region, it seems there is no problem to always configure to utilize the control channel region for the transmission of the MPDSCH of the MTC UEs own the capability of using the control channel region. According to the discussion, it is observed that the unicast MPDCCH and unicast MPDSCH can’t utilize the control channel region simultaneously in some cases. Thus, it is better to configure the utilization of the control channel region for MPDCCH transmission and MPDSCH transmission separately. 
· Proposal 3: Configure the utilization of the control channel region for MPDCCH transmission and MPDSCH transmission separately
2.2 Coexistence with LTE UEs
In the standalone MTC system, LTE PSS/SSS and PBCH would be transmitted as well. While other LTE channels or signals such as PDCCH, SIBs would not be transmitted anymore. When the LTE UEs perform scanning the frequency for the PSS/SSS detection, it is possible for the LTE UEs to detect the PSS/SSS and PBCH in the standalone MTC system.  Since the LTE UEs is unaware of this situation, the LTE UEs would continue to detect the subsequent SIBs. However, such LTE SIBs does not exist in the standalone MTC systems, the LTE UEs are just waste power to detect such nothingness. Thus, to avoid the unnecessary power consumption, some mechanism to enable the LTE UE to recognize the standalone MTC systems should be considered. 
One possible solution is to indicate the standalone MTC system in the PBCH, for example by using 1 spare bit in the PBCH to indicate whether this system is normal LTE system or standalone MTC system. When one LTE UE detects the PSS/SSS and reads the PBCH, it is required to analyze this bit to obtain the information of network type. If this network is the normal LTE network, the LTE UE would further perform the SIB detection, otherwise the LTE UE would give up acquiring the subsequent SIB detection and retune to other frequency to scan the potential PSS/SSS. 
· Proposal 4: How to prevent  the LTE UEs from accessing to the standalone MTC system should be considered 
3 Conclusion
In this contribution, we discussed the remaining issues of EDT topic. Our views are summarized as follows 
· Proposal 1：Differentiate the legacy MTC UEs and standalone MTC devices should be supported 

· Differentiate these two types of UEs via PRACH resource partition can be considered 

· Proposal 2：Do NOT use the control channel region for the transmission of MTC-SIBs, paging MPDCCH and paging MPDSCH

· Proposal 3: Configure the utilization of the control channel region for MPDCCH transmission and MPDSCH transmission separately
· Proposal 4: How to prevent the LTE UEs from accessing to the standalone MTC system should be considered 
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