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Discussion and Decision
1 Introduction

In RAN#80 meeting, A new WI Rel-16 MTC enhancements for LTE [1] was agreed, one of the objectives is 

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.

And the following agreements were reached in RAN1#97 meeting [2].
Agreement

Confirm the following working assumption with the addition of the FFS bullet for TDD special subframes

For MPDCCH mapping, a fixed mapping in time is used. The resource elements used for MPDCCH in the first lMPDCCHStart symbols in the second slot are copied into the first lMPDCCHStart symbols in the first slot.

· FFS: further MPDCCH mapping for TDD special subframes
Working Assumption

For MPDCCH/PDSCH transmission in LTE control region, the special subframe usage is the same as Rel-13.
In this contribution, we give the analysis on the outstanding issues of LTE downlink control region usage.
2 DL control region usage for stand-alone deployment
In legacy eMTC deployment, the symbols in LTE downlink control part can’t be used by eMTC to avoid the impact on LTE PDCCH transmission. But for eMTC stand-alone deployment, there is no eMTC and LTE co-existence issue, LTE downlink control part don't need to be reserved any more. Thus, the symbols in LTE downlink control region could be used for MPDCCH and PDSCCH transmission to improve the system performance. 
· DwPTS usage 

  The usage of special subframe for MPDCCH transmission was defined TS36.211, which is showing below,

For frame structure type 2, [3]
-
If repetition is not configured for the MPDCCH, the number of EREGs per ECCE is given by Table 6.8A.1-1. If repetition is configured for the MPDCCH, the number of EREGs per ECCE is given by Table 6.8B.1-1.

-
For those special subframes where the MPDCCH is not supported, these special subframes are considered BL/CE DL subframes for both MPDCCH and PDSCH transmission, only if they are indicated as BL/CE DL subframe by higher layer signalling. 

Table 6.8A.1-1: Number of EREGs per ECCE, 
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	Normal cyclic prefix
	Extended cyclic prefix

	Normal subframe
	Special subframe, configuration 3, 4, 8
	Special subframe, configuration 1, 2, 6, 7, 9, 10
	Normal subframe
	Special subframe, configuration 1, 2, 3, 5, 6

	4
	8


Table 6.8B.1-1: Number of EREGs per ECCE, 
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, for frame structure type 2.

	Normal cyclic prefix
	Extended cyclic prefix

	Normal subframe
	Special subframe, configuration 3, 4, 8
	Normal subframe
	Special subframe, configuration 1, 2, 3, 5, 6

	4
	8


For special subframe configuration 1, 2, 6, 7, 9 and normal CP, these special subframes can’t be used by MPDCCH transmission with repetition case, with the less OFDM symbols in the DwPTS, higher aggregation level candidates are not available. Now the symbols in LTE downlink control region could be used for MPDCCH transmission, but considering the RAN1#95 meeting agreement “For MPDCCH transmission in LTE control region, part of the MPDCCH are mapped into the LTE DL control region”, thus that the number of symbols to construct the MPDCCH is the same as Rel.13, the number of ECCE per PRB pair is still less than other special subframe configuration. So special subframe configuration 1, 2, 6, 7, 9 and normal CP are still hard to support the MPDCCH transmission. Thus we would like to confirm the working assumption made in last RAN1 meeting.
Proposal 1: Confirm the working assumption: For MPDCCH transmission in LTE control region, the special subframe usage for MPDCCH transmission is the same as Rel.13.

As for the special subframe configuration 9/10, only 6 symbols are available in DwPTS for data transmission, the previous meeting agreements may not be applied. So for the case of repetition is not configured, the resource elements in the last lMPDCCHStart symbols of MPDCCH transmission region are copied into the LTE DL control region. If lMPDCCHStart =2 and 4 antenna port is configured, the CRS will be transmitted on the second symbol, the copied REs in symbol#6 will collide with CRS. To avoid the collision, the related REs need to be punctured.  
Proposal 2: For special subframe configuration 9/10, if repetition is not configured for MPDCCH, the last lMPDCCHStart symbols in DwPTS is copied in LTE DL control region; if collision with CRS, the corresponding REs are punctured.
· UE capability of usage of LTE control channel region
When designing the feature of LTE control region usage, the backward compatibility is considered, so the legacy UE behaviour is not impacted by this feature. The new UE with capability of usage the control region can benefit the additional gain. From scheduling perspective, eNB is not necessary to know this UE capability. But from network energy saving perspective, if UE can report the capability, eNB can decide whether to turn off this feature if no new UEs are in the network. 
Proposal 3: UE reports the capability of usage of LTE control channel region.
3 Conclusions

In this contribution, we analyze the usage of LTE DL control region and make the following proposals. 
Proposal 1: Confirm the working assumption: For MPDCCH transmission in LTE control region, the special subframe usage for MPDCCH transmission is the same as Rel.13.

Proposal 2: For special subframe configuration 9/10, if repetition is not configured for MPDCCH, the last lMPDCCHStart symbols in DwPTS is copied in LTE DL control region; if collision with CRS, the corresponding REs are punctured.
Proposal 3: UE reports the capability of usage of LTE control channel region.
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