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In the 36.213 eMTC CR, both the term of MPDCCH and EPDCCH are used. In this contribution, we give our preference on the specification of the physical control channel for eMTC.
Commonality between MPDCCH and EPDCCH 
By design, there is a high degree of commonality between MPDCCH and EPDCCH, such that MPDCCH is an extension of EPDCCH to handle the bandwidth limitation and coverage enhancement features in eMTC. This can be seen in the following examples:
· The same ECCE definition is applied to M-PDCCH and EPDCCH.
· The same ECCE mapping with localized or distributed transmission type is applied for M-PDCCH and EPDCCH. Moreover, two PRB sets are supported for EPDCCH. For M-PDCCH, the specification of two PRB sets can be reused. For an M-PDCCH with 24 ECCEs, no new ECCE mapping is introduced, and 24 ECCEs within 6 PRBs are composed of ECCEs within 2PRB set and 4 PRB set. The M-PDCCH mapping mechanism with the PRB sets is the same as that for EPDCCH.
· The M-PDCCH higher-layer configuration can reuse the EPDCCH configuration with some new IEs related to the physical layer extension of EPDCCH to support coverage enhancement and low complexity.
· The DMRS definition and precoding method for MPDCCH are also the same as that for EPDCCH.
Although new search spaces and new DCI formats are introduced for eMTC UEs, the term of EPDCCH can still be used in specifications, in many cases simply with the prefix “for LC/EC UEs”, and in some other cases with a qualification according to DCI format. We give some details of this below.
In summary, there is no essential difference on the definition and application of EPDCCH and MPDCCH. 
Recommendation for the specification of physical downlink control channel in eMTC
The term MPDCCH helped the quick availability of the TS 36.213 specification to introduce eMTC, however the use of MPDCCH or EPDCCH has not yet been agreed and is an open issue for current version of eMTC TS 36.213 CR [1]. The agreed versions of eMTC TS 36.211 CR [2] and 36.212 CR [3] both use EPDCCH, recognizing the high commonality of MPDCCH with EPDCCH. It is recommended to reuse and extend EPDCCH for eMTC UEs.
Proposal 1: EPDCCH is used for the physical downlink control channel for MTC UEs.
In the current version of eMTC TS 36.213 CR [1], section 9.1.5 describes MPDCCH assignment procedure for eMTC. It can use EPDCCH and be distinguished from section 9.1.4 by differentiating the title of the two sections, i.e. section 9.1.4 can use the title “EPDCCH assignment procedure for non-LC/CE UEs” and section 9.1.5 can use the title “EPDCCH assignment procedure for LC/CE UEs”. 
As EPDCCH for legacy UEs cannot carry DCI with format 3/3A in common search space, just changing MPDCCH to EPDCCH for example in section 5.1.1.1 may cause misunderstanding for legacy UEs. We have the following text proposal 1 (below) for part of section 5.1.1.1. 
For section 7.1 and section 8.0, “a non-LC/CE UE” and “a LC/CE UE” can be added in the relevant places to distinguish the UE procedure when the UE is configured by higher layers to decode EPDCCH with CRC scrambled by the corresponding RNTI. The text proposal for part of section 7.1 is shown as the following text proposal 2 as an example. Some of the duplicate descriptions can be not needed.
Conclusions 
In this contribution, we analyze the commonality between M-PDCCH and EPDCCH, and give our preference and recommendation on the specification of the physical control channel for eMTC:
Proposal 1: EPDCCH is used in specifications for the physical downlink control channel for MTC UEs.
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Text proposal 1 for Section 5.1.1.1, TS36.213
----------------------------------------------Start of TP on TS36.213----------------------------------------------













-	 is a correction value, also referred to as a TPC command and is included in PDCCH/EPDCCH with DCI format 0/4 or in MPDCCH with DCI format 6-0A for serving cell or jointly coded with other TPC commands in PDCCH/MPDCCH with DCI format 3/3A or, for a LC/CE UE configured with CEModeA, in EPDCCH with format 3/3A, whose CRC parity bits are scrambled with TPC-PUSCH-RNTI. If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell  and if subframe  belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12, the current PUSCH power control adjustment state for serving cell is given by, and the UE shall use  instead of to determine . Otherwise, the current PUSCH power control adjustment state for serving cell is given by.  and  are defined by:




[bookmark: OLE_LINK5][bookmark: OLE_LINK6]-	 and  if accumulation is enabled based on the parameter Accumulation-enabled provided by higher layers or if the TPC command  is included in a PDCCH/EPDCCH with DCI format 0 or in a EMPDCCH with DCI format 6-0A  for serving cell  where the CRC is scrambled by the Temporary C-RNTI




-	where was signalled on PDCCH/EPDCCH with DCI format 0/4 or EMPDCCH with DCI format 6-0A or PDCCH/MPDCCH with DCI format 3/3A or, for a LC/CE UE configured with CE ModeA, in EPDCCH with format 3/3A, on subframe , and where  is the first value after reset of accumulation. For a LC/CE UE configured with CEModeA, subframe  is the last subframe in which the MEPDCCH with DCI format 6-0A or MPDCCH with DCI format 3/3A is transmitted.
----------------------------------------------End of TP on TS36.213----------------------------------------------
Text proposal 2 for Section 7.1,TS 36.213
----------------------------------------------Start of TP on TS36.213----------------------------------------------
If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the P-RNTI, the UE shall decode the PDCCH and the corresponding PDSCH according to any of the combinations defined in Table 7.1-2. 
The scrambling initialization of PDSCH corresponding to these PDCCHs is by P-RNTI. 
If a LC/CE UE is configured by higher layers to decode EMPDCCH with CRC scrambled by the P-RNTI, the UE shall decode the MEPDCCH and any corresponding PDSCH according to any of the combinations defined in Table 7.1-2A. 
The scrambling initialization of PDSCH corresponding to these MEPDCCHs is by P-RNTI. 
The UE is not required to monitor PDCCH with CRC scrambled by the P-RNTI on the PSCell.
………
If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the RA-RNTI, the UE shall decode the PDCCH and the corresponding PDSCH according to any of the combinations defined in Table 7.1-3. The scrambling initialization of PDSCH corresponding to these PDCCHs is by RA-RNTI. 
If a LC/CE UE is configured by higher layers to decode EMPDCCH with CRC scrambled by the RA-RNTI, the UE shall decode the MEPDCCH and the corresponding PDSCH according to any of the combinations defined in Table 7.1-3A. The scrambling initialization of PDSCH corresponding to these MEPDCCHs is by RA-RNTI. 
When RA-RNTI and either C-RNTI or SPS C-RNTI are assigned in the same subframe, the UE is not required to decode a PDSCH on the primary cell indicated by a PDCCH/EPDCCH/MPDCCH with a CRC scrambled by C-RNTI or SPS C-RNTI.
………
If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the C-RNTI, the UE shall decode the PDCCH and any corresponding PDSCH according to the respective combinations defined in Table 7.1-5. The scrambling initialization of PDSCH corresponding to these PDCCHs is by C-RNTI. 
If a non-LC/CE UE is configured by higher layers to decode EPDCCH with CRC scrambled by the C-RNTI, the UE shall decode the EPDCCH and any corresponding PDSCH according to the respective combinations defined in Table 7.1-5A. If a LC/CE UE is configured by higher layers to decode EPDCCH with CRC scrambled by the C-RNTI, the UE shall decode the EPDCCH and any corresponding PDSCH according to the respective combinations defined in Table 7.1-5B. The scrambling initialization of PDSCH corresponding to these EPDCCHs is by C-RNTI.
If a LC/CE UE is configured by higher layers to decode MPDCCH with CRC scrambled by the C-RNTI, the UE shall decode the MPDCCH and any corresponding PDSCH according to the respective combinations defined in Table 7.1-5B. The scrambling initialization of PDSCH corresponding to these MPDCCHs is by C-RNTI. 
If a UE is configured with CEModeA, the UE shall decode MPDCCH EPDCCH DCI Format 6-1A. If the UE is configured with CEModeB, the UE shall decode MPDCCH EPDCCH DCI Format 6-1B.
……….
If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the SPS C-RNTI, the UE shall decode the PDCCH on the primary cell and any corresponding PDSCH on the primary cell according to the respective combinations defined in Table 7.1-6. The same PDSCH related configuration applies in the case that a PDSCH is transmitted without a corresponding PDCCH. The scrambling initialization of PDSCH corresponding to these PDCCHs and PDSCH without a corresponding PDCCH is by SPS C-RNTI. 
If a non-LC/CE UE is configured by higher layers to decode EPDCCH with CRC scrambled by the SPS C-RNTI, the UE shall decode the EPDCCH on the primary cell and any corresponding PDSCH on the primary cell according to the respective combinations defined in Table 7.1-6A. If a LC/CE UE configured with CEModeA is configured by higher layers to decode EPDCCH with CRC scrambled by the SPS C-RNTI, the UE shall decode the EPDCCH on the primary cell and any corresponding PDSCH on the primary cell according to the respective combinations defined in Table 7.1-6B. The same PDSCH related configuration applies in the case that a PDSCH is transmitted without a corresponding EPDCCH. The scrambling initialization of PDSCH corresponding to these EPDCCHs and PDSCH without a corresponding EPDCCH is by SPS C-RNTI.
If a UE configured with CEModeA is configured by higher layers to decode MPDCCH with CRC scrambled by the SPS C-RNTI, the UE shall decode the MPDCCH on the primary cell and any corresponding PDSCH on the primary cell according to the respective combinations defined in Table 7.1-6B. The same PDSCH related configuration applies in the case that a PDSCH is transmitted without a corresponding MPDCCH. The scrambling initialization of PDSCH corresponding to these MPDCCHs and PDSCH without a corresponding MPDCCH is by SPS C-RNTI.
----------------------------------------------End of TP on TS36.213----------------------------------------------
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