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Introduction
 Rel-13 eMTC CR package for RAN1 specs was approved during RAN#71. This contribution presents required corrections for TS 36.211.
Discussion
· MPDCCH collision with PBCH
[bookmark: _GoBack]When PDSCH overlap with PBCH, the mapping rule is specified in [1] section 6.4.1 as PRB-level puncturing for the overlapping PRBs.  
However, for MPDCCH there was no matching agreement. We see 3 alternatives: 
· Option A: ignore the candidate whose ECCE overlap with PBCH. This is EPDCCH behavior already mentioned in 36.213
· Option B: RE-level puncturing
· Option C: PRB-level puncturing
In our view option C is preferred. Option A is not robust to repetition case where option C is aligned with PDSCH behaviour. Text proposal 1 in the Appendix is suggested for this issue
· MPDCCH scrambling and DMRS sequence generation 



Section 6.8B.2 describes scrambling for MPDCCH where section 6.10.3A describes DMRS sequence generation for MPDCCH. In our view, the current description of the parameters and in these sections is confusing and can lead to two different interpretations. For example, the following description for the parameter 

and  is the absolute subframe number of the first downlink subframe intended for the MPDCCH
can understood either as (i) it denotes for the first subframe of each MPDCCH candidate, or (ii) the first subframe for MPDCCH search space. 

In parallel, the parameter is described as - 

The MPDCCH transmission spans  consecutive subframes, including invalid subframes where the MPDCCH transmission is postponed.
And can be understood either as (i) number of repetitions for MPDCCH candidate, or (ii) maximum number of repetitions for MPDCCH search space. 


Our understanding of that RAN1 intention is that  refers to the higher-layer parameter for MPDCCH starting subframe and that to describe the maximum number of MPDCCH repetitions. We suggest text proposal 2 in the appendix to correct this. 
· ECCE concept with 2+4 PRB sets
For the case of MPDCCH PRB sets of 2 or 4, it is well defined which ECCEs belong to which PRBs and how to map EREG to ECCEs. For the case 2+4 PRB set there are 6 PRBs for MPDCCH transmission, but in terms of specification it is not well defined. 
We suggest omitting the definition of ECCE with regard to the 2+4 PRB set. Since anyway UE has to use all 6 PRBs, it is enough to keep the notation that RE mapping is frequency-first and time-second for this case. Our suggestion is details under proposal 3 in the appendix. 
· PUSCH retuning guard period
As described in our companion contribution [2], because in CE mode A the affected PUSCH symbols during retuning guard period are rate-matched, some text changes is required in 36.212. As an alternative, we prefer that CE mode A behaviour is puncture the affected symbols (similar to CE mode B).
In text proposal 4 of the appendix, we suggest our preferred alternative. 
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Appendix
Text proposal 1 for TS 36.211 section 6.8B.5 
6.8B.5	Mapping to resource elements
…
-	In the subframes where an MPDCCH or its associated PDSCH is transmitted in response to a physical random access transmission initiated by a PDCCH order, the UE shall receive the MPDCCH or its associated PDSCH, and assume no other UE-specific reception is needed.
-	In the subframes that an MPDCCH or its associated PDSCH is transmitted in response to a physical random access transmission initiated by a PDCCH order, the UE shall receive the MPDCCH or its associated PDSCH, and assume there is no other UE-specific reception.
-	Resource elements within PRBs containing PBCH repetitions shall be counted in the MPDCCH mapping but not used for transmission of the MPDCCH.
…
Text proposal 2 for TS 36.211
[bookmark: _Toc439749982]…
6.8B.2	Scrambling



and  is the absolute subframe number of the first downlink subframe intended for MPDCCH of MPDCCH monitoring instance. The maximum number of consecutive subframes spanned by an MPDCCH transmission is  including invalid subframes where the MPDCCH transmission is postponed and  is given by the higher-layer parameter mpdcch-NumRepetition
…
6.10.3A	Demodulation reference signals associated with EPDCCH or MPDCCH
…



and  is the absolute subframe number of the first downlink subframe intended for MPDCCH of MPDCCH monitoring instance. The maximum number of consecutive subframes spanned by an MPDCCH transmission is  including invalid subframes where the MPDCCH transmission is postponed and  is given by the higher-layer parameter mpdcch-NumRepetition
.
…
Text proposal 3 for TS 36.211 section 6.8B.1
6.8B.1	MPDCCH formats
…


-	The MTC physical downlink control channel carries downlink control information and is transmitted across  consecutive valid downlink subframes. Within each of the  valid downlink subframes an MPDCCH is transmitted using an aggregation of one or several consecutive enhanced control channel elements (ECCEs) where each ECCE consists of multiple enhanced resource element groups (EREGs), defined in clause 6.2.4A. ECCEs are only relevant for 2 PRB set and 4 PRB set

Table 6.8B.1-2: Supported MPDCCH formats
	MPDCCH format
	
Number of ECCEs in a subframe for one MPDCCH, 

	
	Case A
	Case B

	
	Localized transmission
	Distributed transmission
	Localized transmission
	Distributed transmission

	0
	2
	2
	-
	-

	1
	4
	4
	2
	2

	2
	8
	8
	4
	4

	3
	16
	16
	8
	8

	4
	-
	-
	-
	16

	5
	24
	24
	12
	12

	5
	All available REs of the 6 PRBs belong to the MPDCCH



…
Text proposal 4 for TS 36.211 section 5.3.4
…


shall be in increasing order of first the index , then the index, starting with the first slot in the subframe.
For BL/CE UEs in CEModeB, resource elements in the last SC-FDMA symbol in a subframe configured with cell-specific SRS shall be counted in the PUSCH mapping but not used for transmission of the PUSCH.
For BL/CE UEs in CEModeB, if one or more SC-FDMA symbol(s) are left empty due to guard period for narrowband retuning, the affected SC-FDMA symbol(s) shall be counted in the PUSCH mapping but not used for transmission of the PUSCH.


If uplink frequency-hopping is disabled or the resource blocks allocated for PUSCH transmission are not contiguous in frequency, the set of physical resource blocks to be used for transmission is given by  where  is obtained from the uplink scheduling grant as described in clause 8.1 in 3GPP TS 36.213 [4]. 
…
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