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1 Introduction
During the RAN1 #94 meeting, many issues related to the standalone MTC were discussed and the following progress was reached. 
	Agreement

FFS whether and for what broadcast transmission (e.g. SIBs, paging, SC-PTM, Msg2, etc) use of LTE control channel region for MPDCCH and PDSCH are applied 

Agreement

The following options can be considered for transmission of MPDCCH and PDSCH in LTE control channel region:

For MPDCCH

· Option 1: All or part of the MPDCCH are mapped into the DL control region.

· Option 2: MPDCCH are rate-matched to all OFDM symbols. FFS on RE mapping details.

For PDSCH

· Option A: All or part of the PDSCH are mapped into the DL control region.

· Option B: PDSCH are rate-matched to all OFDM symbols. FFS on RE mapping details.




In this contribution, we will continue the discussion on remaining issues of the standalone MTC including the resource mapping, configuration of the use of LTE control region, RF retuning and the coexistence with the non-BL/CE UEs. Based on the discussion, our views will be shared accordingly. 
2 Discussion
2.1 Resource mapping

During the last meeting, two options are figured out for resource mapping of MPDSCH and MPDCCH respectively. One option is to reuse the legacy rate-matching in the LTE data region and copy some OFDM symbols to the LTE control region. The other option is to apply full rate-matching of the MPDCCH / MPDSCH to all of the OFDM symbols. The greatest merit of the first option is to enable the utilization of the LTE control region for broadcast transmission/ reception without impact on the legacy MTC UEs. While for the unicast transmission, the first option is expected to show inferior performance than that of the second option. Hence, to harvest the advantages of both options, we prefer to adopt the first option for the broadcast MPDSCH/MPDCCH and adopt the second option for the unicast MPDSCH/MPDCCH. 
Proposal 1: 

· Adopt the following option for transmission of broadcast MPDCCH and PDSCH in LTE control channel region:

For MPDCCH

· Option 1: All or part of the MPDCCH are mapped into the DL control region.

For PDSCH

· Option A: All or part of the PDSCH are mapped into the DL control region.

· Adopt the following option for transmission of unicast MPDCCH and PDSCH in LTE control channel region:

For MPDCCH

· Option 2: MPDCCH are rate-matched to all OFDM symbols. FFS on RE mapping details.

For PDSCH

· Option B: PDSCH are rate-matched to all OFDM symbols. FFS on RE mapping details.

2.2 Configuration
To enable the standalone MTC UEs to utilize the LTE control region for the decoding of broadcast information, it is beneficial to configure the usage of LTE control region as early as possible. Considering this, utilizing spare bits in MIB to configure or indicate the utilization of the LTE control region is a good candidate. In this case, the transmission of broadcast information including all SIBs, paging and RACH information can start from the first symbol. As discussed in section 2.1, for transmission of the broadcast information, the LTE control region is utilized to accommodate the copy of OFDM symbols of data region, there is no impact on the transmission in the data region for legacy MTC UEs. For the standalone MTC UEs, once they detect the indication of the utilization of the LTE control region in MIB, they could use the copied OFDM symbol for decoding based on UE implementation. And for the legacy MTC UEs, they would ignore the indication of LTE control region usage in MIB and directly receive the LTE data region for broadcast information decoding. 
In addition, as we discussed in section 2.3, indicating whether the current system is standalone MTC system or not via MIB could also help to prevent the non-BL/CE UEs from accessing the standalone MTC system. 
Proposal 2: Indicate the utilization of LTE control region for transmission of MPDSCH and MPDCCH via MIB 

For unicast information, since different rate-matching regions (only LTE data region or all the OFDM symbols in one subframe) would be applied to legacy LTE UEs and standalone MTC UEs. Therefore, the eNBs need to differentiate the legacy MTC UEs and the standalone MTC UEs. In this case, defining the ability of utilizing the LTE control region for decoding as one UE capability and standalone MTC UE report this capability to eNB can be considered. Based on the reported UE capability, eNB could configure the usage of the LTE control region for standalone MTC UEs only. 
Proposal 3: Standalone MTC UEs report the capability on support of utilizing the LTE control region

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, it seems there is no problem to always configure standalone MTC UEs to utilize the control channel region for the transmission of the MPDSCH. 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 4: Configure the utilization of the control channel region for MPDCCH and MPDSCH separately 
2.3 Coexistence with non-BL/CE 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 non-BL/CE UEs perform scanning frequency for the PSS/SSS detection, it is possible for the LTE non-BL/CE UEs to detect the PSS/SSS and PBCH in the standalone MTC system.  Since the LTE non-BL/CE UEs is unaware of this situation, the LTE non-BL/CE UEs would continue to detect the subsequent SIBs. However, such LTE SIBs does not exist in the standalone MTC systems, the LTE non-BL/CE UEs are just waste power to detect such nothingness. Thus, to avoid the unnecessary power consumption, some mechanism to enable the LTE non-BL/CE 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 non-BL/CE UE would further perform the SIB detection, otherwise the LTE non-BL/CE UE would give up acquiring the subsequent SIB detection and retune to other frequency to scan the potential PSS/SSS. 
Proposal 5: How to prevent the non-BL/CE UEs from accessing to the standalone MTC system should be considered 
2.4 RF retuning
For MTC devices, when frequency hopping or DL/ UL switch in TDD system is performed, certain OFDM symbol would be reserved for RF retuning, MTC UEs are not expected to transmit or receive information during the RF retuning symbols. In Rel-13, it was defined that for DL frequency hopping and switch from UL to DL, the first two OFDM symbols in the LTE control region is used as the RF retuning symbol. For the legacy MTC UEs, there is not any negative impact if LTE control region is used for RF region. While for the standalone MTC UEs whose data is transmitted in the LTE control region, how to handle the RF retuning issue should be reconsidered. 
For the standalone MTC UEs, both the subframe before retuning or UL/DL switch and the subframe after retuning or UL/DL switch are fully occupied by the transmitted information, which is quite similar to the UL frequency hopping case. Thus, similar principle to handle the RF retuning in UL frequency hopping can be reused. To be more specific, when the information before RF retuning and after RF retuning are of the same type e.g., both are MPDCCH or both are MPDSCH, the last symbol of the subframe before RF retuning and the first symbol of the subframe after RF retuning can be dropped. If the information before RF retuning and information after RF retuning are of different types, for example one is the MPDSCH and the other one is MPDCCH, in this case, it is better to prioritize the transmission of control information and set the RF symbols in the data subframe. 
Proposal 6: Reconsider the RF retuning issue for standalone MTC UEs 

3 Conclusion
In this contribution, we discussed the remaining issues of standalone MTC. Our views are summarized as follows 
Proposal 1: 

· Adopt the following options for transmission of broadcast MPDCCH and PDSCH in LTE control channel region:

For MPDCCH

· Option 1: All or part of the MPDCCH are mapped into the DL control region.

For PDSCH

· Option A: All or part of the PDSCH are mapped into the DL control region.

· Adopt the following options for transmission of unicast MPDCCH and PDSCH in LTE control channel region:

For MPDCCH

· Option 2: MPDCCH are rate-matched to all OFDM symbols. FFS on RE mapping details.

For PDSCH

· Option B: PDSCH are rate-matched to all OFDM symbols. FFS on RE mapping details.

Proposal 2: Indicate the utilization of LTE control region for transmission of MPDSCH and MPDCCH via MIB 

Proposal 3: Standalone MTC UEs report the capability on support of utilizing the LTE control region

Proposal4: Configure the utilization of the control channel region for MPDCCH and MPDSCH separately 
Proposal5: How to prevent the non-BL/CE UEs from accessing to the standalone MTC system should be considered 

Proposal6: Reconsider the RF retuning issue for standalone MTC UEs 
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