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1. Introduction
 Several corrections are still needed for eMTC. In this contribution we discuss and propose few corrections. 
2. MPDCCH/PDSCH collision with PSS/SSS
In case of MPDCCH/PDSCH collision with PSS/SSS, it was agreed that transmission is punctured by resource elements belonging to synchronization signals. Though PSS/SSS are only transmitted along 62 subcarriers, the mapping of PSS/SSS also defines the 10 reserved tones which are not used for PSS/SSS transmission. 
With respect to this, we believe it should be mentioned if “Resource elements belonging to synchronization signals” refers to - 
· the central 72 subcarriers in the symbols carrying PSS/SSS (including reserved tones), or
· the central 62 subcarriers carrying the ‘core’ part of PSS/SSS. In this case, the reserved tones are not counted and rate-matched. 
In our view, we see a need to clarify the behaviour and for simplicity (unless some issues are identified) we suggest to go with the first alternative. 
Proposed changes into TS 36.211:
	[bookmark: _Toc446967079]6.4.1	Physical downlink shared channel for BL/CE UEs
Unchanged text
For BL/CE UEs, the following additions and exceptions hold in addition to those in clause 6.4:
-	Resource elements occupied by CSI reference signals shall be counted in the PDCSH mapping but not used for transmission of the PDSCH.
-	Resource elements belonging to synchronization signals including reserved resource elements, the core part of PBCH or PBCH repetitions shall be counted in the PDSCH mapping but not used for transmission of the PDSCH.
End of change



	[bookmark: _Toc446967108]6.8B.5	Mapping to resource elements
-	Resource elements belonging to synchronization signals including reserved resource elements, the core part of PBCH or PBCH repetitions shall be counted in the MPDCCH mapping but not used for transmission of the MPDCCH.
End of change



3. MPDCCH search-space with Temporary C-RNTI 
When UE is already configured to decode MPDCCH with C-RNTI, and also need to monitor MPDCCH with Temporary C-RNTI (during random-access procedure), it was observed that both C-RNTI and Temporary C-RNTI monitoring needs to be defined in the same search-space, otherwise UE normally expects to monitor C-RNTI only in its UE specific search-space. The agreed correction [1] for this case was to define both C-RNTI and Temporary C-RNTI over type2-common search-space. 
However, the scrambling initialization and DMRS sequence generation are currently defined based on different RNTI cases.  In the case of monitoring MPDCCH with both C-RNTI and Temporary C-RNTI in a same search-space it leads to a conflict where UE have different scrambling and different DMRS in the same search space.  
To avoid requiring the UE to double its MPDCCH processing effort we suggest modifying the definition of cases, and to be based on the search-space type rather than on the RNTI type. Note that with this change, all remains the same. It is just to ensure that within given search-space the scrambling and DMRS generation is uniform.  
Proposed changes into TS 36.211:
	6.8B.2	Scrambling
Unchanged text


For the block of  subframes, the scrambling sequence generator shall be initialised with




End of change



	[bookmark: _Toc446967124]6.10.3A.1	Sequence generation
Unchanged text



For BL/CE UEs, the same scrambling sequence is applied per subframe to the demodulation reference signal associated with MPDCCH for a given block of  subframes. For the block of   subframes, the scrambling sequence generator shall be initialised with




End of change



4. MPDCCH/PDSCH mapping over reserved CRS tones in PBCH subframes
An agreement from a RAN1#85 CR [2] clarifies the mapping in PBCH subframes, so that MPDCCH is not mapped over CRS tones that are reserved but not used. With this change it means that in case MPDCCH transmission spans over several repetitions, and is also colliding with PBCH, the mapping of MPDCCH will not remain the same.
[image: ]
[bookmark: _Ref456527831]Figure 1 - repetition of MPDCCH (R=8) partially overlaps PBCH transmission
The implication mainly concerns CE mode B, where for a UE implementation that combines IQ samples, the combining is limited. This is shown in Figure 1 above, where MPDCCH is transmitted over 6 PRBs and the 4th repetition partially overlaps with PBCH. 

On the other hand, 36.211 section 6.8B.5 specify that for MPDCCH “The mapping shall be repeated across each of the  valid downlink subframes.”, but with the agreed CR this is not fulfilled. 
To still allow IQ combining, we suggest that empty CRS tones should be punctured as is done for the remaining PBCH. At the same time, we see no reason why to keep this modification only for MPDCCH where it can also serve for IQ combining of PDSCH. 
Actually, for TM9 and for CE mode B there was already a similar modification into the spec [3] to allow IQ combining in MBSFN subframes that are used as valid BL/CE subframes. In this case the agreement was to rate-match around CRS positions also in MBSFN subframes that are not carrying CRS.  

Proposed changes into TS 36.211:
	[bookmark: _Toc454818032]6.4.1	Physical downlink shared channel for BL/CE UEs
For BL/CE UEs, the following additions and exceptions hold in addition to those in clause 6.4:
-	Resource elements occupied by CSI reference signals shall be counted in the PDSCH mapping but not used for transmission of the PDSCH.
-	Resource elements belonging to synchronization signals, the core part of PBCH or PBCH repetitions shall be counted in the PDSCH mapping but not used for transmission of the PDSCH.
· For UEs in CEModeB, in PBCH subframe(s), resource elements assumed to be reserved for reference signals in the mapping operation of PBCH but not used for transmission of reference signals, shall be counted in the PDSCH mapping and not used for transmission of the PDSCH. 
1. For BL/CE UEs in CEModeB configured in transmission mode 9, in MBSFN subframe(s), resource elements that correspond to the positions of cell-specific reference signals as in subframe #0 shall not be counted in the PDSCH mapping and not used for transmission of the PDSCH.
End of change



	6.8B.5	Mapping to resource elements
Mapping to resource elements shall be done according to Clause 6.8A.5 with the following exceptions:
Unchanged text
· Resource elements belonging to synchronization signals, the core part of PBCH or PBCH repetitions shall be counted in the MPDCCH mapping but not used for transmission of the MPDCCH.
· For UEs in CEModeB, in PBCH subframe(s), resource elements assumed to be reserved for reference signals in the mapping operation of PBCH but not used for transmission of reference signals, shall be counted in the MPDCCH mapping and not used for transmission of the MPDCCH. 
End of change



5. Transport block size determination for Msg2 

For legacy UE, when DCI 1A is sent to the UE, scrambled with RA-RNTI, P-RNTI or RA-RNTI, then TBS determination procedure is based on the column indicator which is derived from the TPC bits.
Similar approach is adopted for DCI 6-1A and is described in 36.212. But in TS 36.213, there is currently no mentioning of this procedure with regard to DCI 6-1A and the TBS determination is described irrespective if the DL transport block is scrambled with RA-RNTI. This means that TBS scheduled by DCI 6-1A scrambled with RA-RNTI is calculated differently when following 36.212 compared to when following 36.213.
To correct this, we propose to follow the legacy procedure and to update the text in 36.213 so it is clear that when DCI 6-1A is scrambled with RA-RNTI, follow the column indicator. 




Proposed changes into TS 36.213: 
	5.1.1. [bookmark: _Toc415085458]7.1.7	Modulation order and transport block size determination 
To determine the modulation order and transport block size(s) in the physical downlink shared channel, the UE shall first
-	if the UE is a BL/CE UE
-	if PDSCH is assigned by MPDCCH DCI format 6-1A

-	read the 4-bit "modulation and coding scheme ()" field in the DCI

-	The UE is not expected to receive a DCI format 6-1A indicating 
Unchanged text
and second if the PDCCH DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then
-	for DCI format 1A:


-	set the Table 7.1.7.2.1-1 column indicator to from subclause 5.3.3.1.3 in [4] 
-	for DCI format 1C:
-	use Table 7.1.7.2.3-1 for determining its transport block size.
else 
-	if the UE is a BL/CE UE
-	if MPDCCH DCI CRC is scrambled by RA-RNTI and for DCI 6-1A


-	set the Table 7.1.7.2.1-1 column indicator to from subclause 5.3.3.1.12 in [4]
-	if PDSCH is assigned by MPDCCH DCI format 6-2
-	use Table 7.1.7.2.3-1 for determining its transport block size.
-	else if PDSCH carriers SystemInformationBlockType1-BR 
-	use subclause 7.1.7.2.7 for determining its transport block size.
-	otherwise,

-	set  to the total number of allocated PRBs based on the procedure defined in subclause 7.1.6.

-	set the Table 7.1.7.2.1-1 column indicator .
End of change



6. Presence of SRS bit in DCI 6-0A/6-1A
It has been agreed that for CE mode A, aperiodic SRS transmission is supported and SRS request is transmitted in DCI. For legacy UE, SRS request is also transmitted in DCI, and SRS bit is present in the DCI only if the UE was configured with SRS by higher-layers. 
For example, the description for SRS field in 36.212 for DCI 1A is the following – 
- SRS request – 0 or 1 bit. This field can only be present in DCI formats scheduling PDSCH which are mapped onto the UE specific search space given by the C-RNTI as defined in [3]. The interpretation of this field is provided in section 8.2 of [3]
While for DCI formats 6-0A and 6-1A, the description for SRS field is the following - 
-	SRS request –1 bit. The interpretation of this field is provided in section 8.2 of [3]
Which is understood as SRS field is always present. But this interpretation is not in-line with the following description of section 8.2 in 36.213 which says that the presence of SRS bit in DCI formats 6-0A/6-1A depends if the UE is configured with SRS parameters by higher-layer signalling (i.e. same as formats 0/1A) which means it is not always present - 
A 1-bit SRS request field shall be included in DCI formats 0/1A/6-0A/6-1A for frame structure type 1 and 0/1A/2B/2C/2D/6-0A/6-1A for frame structure type 2 if the UE is configured with SRS parameters for DCI formats 0/1A/2B/2C/2D/6-0A/6-1A by higher-layer signalling.  
This in-consistency leads to wrong interpretation of the DCI size when BL/CE is not configured with SRS. In order to solve this misunderstanding, we suggest the below changes to 36.212 
Proposed changes into TS 36.212: 
	[bookmark: _Toc446966621]5.3.3.1.10	Format 6-0A
DCI format 6-0A is used for the scheduling of PUSCH in one UL cell. 
Unchanged text
-	SRS request – 0 or 1 bit. This field can only be present in DCI formats scheduling PUSCH which are mapped onto the UE specific search space given by the C-RNTI as defined in [3]. The interpretation of this field is provided in section 8.2 of [3]
End of change



	[bookmark: _Toc446966623]5.3.3.1.12	Format 6-1A
DCI format 6-1A is used for the compact scheduling of one PDSCH codeword in one cell and random access procedure initiated by a PDCCH order. The DCI corresponding to a PDCCH order can be carried by MPDCCH.
Unchanged text
-	SRS request – 0 or 1 bit. This field can only be present in DCI formats scheduling PDSCH which are mapped onto the UE specific search space given by the C-RNTI as defined in [3]. The interpretation of this field is provided in section 8.2 of [3]
End of change



7. UL grant size in RAR


The size of UL grant in RAR equals to 20 bits for CE mode A and 12 bits for CE mode B, as described in 36.213. For CE mode A although it is fixed to 20 bits, the field that indicates a Msg3 narrowband index is   bits and depends on the system bandwidth. For system bandwidth of 100 PRB there are 16 narrowbands and this field size is 4 bits, and so all fields sum up to exactly 20 bits. But in a smaller system bandwidth (e.g. for 50 PRB →is only 3 bits) it does not sum up and some padding is required to fill up the 20 bits. Description of such padding is currently missing which may lead to confusion when detecting RAR message. One alternative is to specify the padding, while another solution is to fix the narrowband index to be always fixed to 4 bits. We propose a correction based on the former - 
Proposed changes into TS 36.213:  
	[bookmark: _Toc415085442]6.2	Random Access Response Grant
Unchanged text
Table 6-2: Random Access Response Grant Content field size
	DCI contents
	CEmodeA
	CEmodeB

	Msg3 PUSCH narrowband index
	

	2

	Msg3 PUSCH Resource allocation
	4
	3

	Number of Repetitions for Msg3 PUSCH
	2
	3

	MCS
	3
	0

	TBS
	0
	2

	TPC
	3
	0

	CSI request
	1
	0

	UL delay
	1
	0

	Msg3/4 MPDCCH narrowband index
	2
	2

	Zero padding
	
4-
	0

	Total Nr-bits
	20
	12



End of change 
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