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1 Introduction
In this contribution we address some issues for clarification in the eMTC CRs [4]

 REF _Ref442359759 \r \h 
[5].
2 Implicit Mapping of Narrowband for MPDCCH of paging 

The following agreement was made on implicit mapping of MPDCCH narrowbands for paging.

RAN1#83 agreement:             

	How to indicate set of M-PDCCH narrowband(s) for paging

· implicit mapping

· 1st narrowband = PCID mod N_NB_paging

· Other narrowbands are in consecutive order from 1st narrowband with wrap-around 


Since N_NB_paging is the number of narrowbands for paging, N_NB_paging is likely much smaller than the total number of narrowbands, 
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=100 for 20 MHz system bandwidth, while N_NB_paging might be configured as N_NB_paging = 4. Thus modulo of N_NB_paging does not sufficiently randomize the location of 1st narrowband been neighbor cells. Hence, the implicit mapping should use a modulo of 
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 or similar.

Additionally, the agreement does not avoid the central 72 subcarriers for paging. For example, there are four narrowbands in a 5.0 MHz system, as shown in Figure 1. Two of the narrowbands, #1 and #2, should be avoided. Without proper definition, both the first narrowband as well as the subsequent narrowbands may overlap with the central 72 subcarrier.

On the other hand, in defining the narrowbands for SIB1bis, care is taken to avoid the central 72 subcarriers for system BW > 3 MHz.  It is straightforward to reuse for MPDCCH of paging the set S of valid narrowbands for SIB1bis: 

	RAN1#83 agreement:
· Frequency hopping for SIB1bis is given by –

· S is a set of valid DL narrowbands for SIB1bis, the narrowband is indexed in the order of increasing value
· S = {s0, s1, s2, …., sK-1}, K = number of valid DL narrowbands for SIB1bis


Proposals:

· For MPDCCH of paging, reuse set S of valid narrowbands for SIBbis.

· For implicit mapping of MPDCCH of paging: 

· 1st narrowband = PCID mod  K, where K = number of narrowbands in set S;
· Other narrowbands are in consecutive order from 1st narrowband with wrap-around over narrowbands in set S = {s0, s1, s2, …., sK-1}.
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Figure 1. Narrowbands in 5.0 MHz system.

3 Case A / Case B for MPDCCH Construction

For legacy EPDCCH, Case A and Case B are defined. The ECCE size and EREG construction is different depending on if the subframe carrying EPDCCH is of Case A or Case B type. 

For MPDCCH, repetition is likely used, where MPDCCH spans multiple subframes. Individually, the subframes constituting a MPDCCH candidate may of Case A type or Case B type, and not consistent with each other. 

We propose the Case A vs Case B used in MPDCCH construction is according to the scenario of the first valid subframe in MPDCCH repetition.  Thus all the subframes in the repetitions of a given MPDCCH contain the same number of ECCEs.

Proposal:

· Case A vs Case B used in MPDCCH construction is according to the scenario of the first valid subframe in MPDCCH repetition.   
4 MPDCCH Starting Subframe Configuration 

In RAN1#83, the following agreements were made with regard to MPDCCH starting subframes:

	RAN1#83 agreement:
· The relation between starting subframes and maximum number of R is 

· The periodicity of starting subframes of UE-SS can be longer than maximum number of R. Only one SS occurs after the starting subframe of UE-SS. 

· Note: the duration between the two adjacent starting subframes should be no less than the actual subframe duration of the maximum number of R

· The possible starting subframes for M-PDCCH search space are defined regardless of valid/invalid DL subframe(s) 

· For starting subframe for USS, 

·  Separate RRC parameter: 

· RAN1 recommends to have 3 bits for the signalling, and kindly ask RAN2 to specify the details of the signalling


An example is shown below in Table 1 on defining for MPDCCH starting subframe configuration. For each  MPDCCH starting subframe configuration Index IMPDCCH,start, a pair of (PMDPCCH, (MPDCCH) is defined. The possible MPDCCH starting subframes are then: 
(MPDCCH, (MPDCCH + PMDPCCH, (MPDCCH + 2*PMDPCCH, (MPDCCH + 3*PMDPCCH, …

As has been agreed, 3 bits are used to indicate the starting subframe configuration. Thus 8 combinations are defined in Table 1.  In the Table 1, 

· The first 4 entries use multiples of Rmax as periodicity of MPDCCH occasions. Offset (MPDCCH is defined as a function of PCID to randomize between neighbour cells.
· The last 4 entries leave space in between two MPDCCH occasions, and align the MPDCCH starting subframes to half radio frames.

Table 1: MPDCCH starting subframe configuration
	MPDCCH starting subframe configuration Index IMPDCCH,start
	MPDCCH starting subframe periodicity PMDPCCH (subframes)
	MPDCCH starting subframe offset  (MPDCCH (subframes)

	0
	Rmax
	Mod(PCID, PMDPCCH)

	1
	2 * Rmax
	Mod(PCID, PMDPCCH)

	2
	3 * Rmax
	Mod(PCID, PMDPCCH)

	3
	4 * Rmax
	Mod(PCID, PMDPCCH)

	4
	10 * Ceil(Rmax/10)
	0

	5
	10 * Ceil(Rmax/10)
	5

	6
	20 * Ceil(Rmax/10)
	0

	7
	20 * Ceil(Rmax/10)
	5


Proposals:

· MPDCCH starting subframe configuration is defined by (a) MPDCCH starting subframe periodicity, and (b) MPDCCH starting subframe offset.
· MPDCCH starting subframe periodicity is either a multiple of Rmax or a multiple of radio frames;
· MPDCCH starting subframe offset is either a function of PCID or a multiple of half radio frame.   
5 UL index for TDD UL/DL Config 0
In legacy LTE system, it is possible that one MPDCCH grant two PUSCH transmissions in the UL-heavy configuration: TDD UL/DL Config 0. 

	Uplink-downlink 

configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U


For MTC UE, MPDCCH and PUSCH are likely to be repeated. This makes it difficult to schedule two PUSCH using one MPDCCH, since the two PUSCH may require different number of repetitions, and the earlier PUSCH may overlap with the latter PUSCH. 

There are two options to handle this issue:

· Option 1. For LC/CE UEs, it is not allowed to use one MPDCCH to grant two PUSCH transmissions. Specify that it is not allowed to set to 1 both the MSB and LSB of the UL index in the DCI format 6-0A;
· Option 2. For LC/CE UEs, it is allowed to use one MPDCCH to grant two PUSCH transmissions, but only when the two PUSCH are not repeated. That is, only legacy behaviour is allowed.  If both the MSB and LSB of the UL index in the DCI format 6-0A are set to 1, the UE shall assume that PUSCH in both subframe (n+k) and (n+7) have a single transmission, regardless of the “Repetition number” field in DCI format 6-0A, and the UE shall adjust the corresponding PUSCH transmission in both subframes (n+ k) and (n+7), with k given in Table 8-2 in TS 36.213.
Between Option 1 and Option 2, Option 1 is the simpler solution and should be defined for LC/CE UEs.

Proposal:

· Specify that it is not allowed to set to 1 both the MSB and LSB of the UL index in the DCI format 6-0A;
6 Conclusions

In this contribution we discussed several M-PDCCH issues. Based on the discussion, we have the following proposals.

Proposals:
Implicit Mapping of Narrowband for MPDCCH of paging:

· For MPDCCH of paging, reuse set S of valid narrowbands for SIBbis.

· For implicit mapping of MPDCCH of paging: 

· 1st narrowband = PCID mod  K, where K = number of narrowbands in set S;
· Other narrowbands are in consecutive order from 1st narrowband with wrap-around over narrowbands in set S = {s0, s1, s2, …., sK-1}.
Case A / Case B for MPDCCH Construction:

· Case A vs Case B used in MPDCCH construction is according to the scenario of the first valid subframe in MPDCCH repetition.   
MPDCCH Starting Subframe Configuration:

· MPDCCH starting subframe configuration is defined by (a) MPDCCH starting subframe periodicity, and (b) MPDCCH starting subframe offset.
· MPDCCH starting subframe periodicity is either a multiple of Rmax or a multiple of radio frames;
· MPDCCH starting subframe offset is either a function of PCID or a multiple of half radio frame.   
UL index for TDD UL/DL Config 0:

· Specify that it is not allowed to set to 1 both the MSB and LSB of the UL index in the DCI format 6-0A;
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