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1 Introduction
In RAN1#82bis meeting, DCI for Rel-13 MTC UEs has been discussed with the following agreement:

Agreement:

· Confirm the Working Assumption with the revised description of the same:

· Following four DCI formats are defined.

· DCI format used for scheduling PDSCH for no and small repetition levels. (=DCI format M1A)

· DCI format used for scheduling PUSCH for no and small repetition levels. (= DCI format M0A)

· DCI format used for scheduling PDSCH for other repetition levels. (= DCI format M1B) 

· DCI format used for scheduling PUSCH for other repetition levels. (= DCI format M0B)

· DCI format M1A size and DCI format M1B size can be different

· DCI format M0A size and DCI format M0B size can be different

· FFS whether DCI format M1A size and DCI format M0A size are same

· FFS whether DCI format M1B size and DCI format M0B size are same

· UE monitors only either of following. 

· to receive only DCI format M1A and DCI format M0A

· to receive only DCI format M1B and DCI format M0B

· FFS DCI format described here can be from the existing DCI format size(s)

· DCI format M1A size and DCI format M0A size are targeted to be the same

· DCI format M1B size and DCI format M0B size are targeted to be the same
In this contribution, we further discuss the remaining issues on DCI design for Rel-13 MTC UEs.
2 Discussion

In the following tables, we give our preference on the FFS for the DCI design. 

DCI contents for unicast PDSCH scheduling
	DCI contents
	Field size for CE mode A
	Field size for CE mode B
	Description

	UL/DL flag
	1
	1
	This field will be present if size of DCI on DL grand and UL grant is same (including potential padding)

	Narrowband index
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	0
	In CE mode A, all the DL narrowbands are indictable.

In CE mode B, the association of narrowband of PDSCH with that of M-PDCCH is predefined hence field size of narrowband index for CE mode B is 0.

	PRB assignment
	5
	0
	In CE mode B, all the 6 PRBs within the narrowband are allocated to PDSCH thus 0 bits PRB assignment for CE mode B.

	Repetition number
	2
	2
	The repetition number of PDSCH is dynamically indicated based on a set of values configured by higher layers.

	MCS
	3
	3
	

	RV
	2
	0
	For CE mode B, same RV mapping pattern is used for PDSCH transmission from PUSCH.


	TPC for PUCCH
	2
	0
	TPC field in DL grant is used for PUCCH power adaptation for CE mode A.

	NDI
	1
	1
	

	HARQ process number
	4 for FDD

4 for TDD
	1
	10 DL HARQ processes are supported for FDD LC UE in mode A [1].

	SRS request
	1
	0
	For CE mode A, at least aperiodic SRS request is supported. For aperiodic SRS, repetition of SRS transmission is not supported.

	DAI
	0 for FDD

2 for TDD

FFS for HD-FDD
	0
	FFS on DAI for HD-FDD depending on if ACK/NACK bundling is supported.

	HARQ-ACK resource offset
	2
	2
	2 bits ARO for CE mode B.

	M-PDCCH repetition number
	2
	2
	


DCI contents for unicast PUSCH scheduling
	DCI contents
	Field size for CE mode A
	Field size for CE mode B
	Description

	UL/DL flag
	1
	1
	This field will be present if size of DCI on DL grand and UL grant is same (including potential padding)

	Narrowband index
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	0
	In CE mode A, all the UL narrowbands are indictable. 

In CE mode B, the association of narrowband of PUSCH with that of M-PDCCH is predefined hence field size of narrowband index for CE mode B is 0.

	PRB assignment
	5
	3
	PRB location within the configured narrowband in narrowband index field.

	Repetition number
	2
	2
	The repetition number of PUSCH is dynamically indicated based on a set of values configured by higher layers.

	MCS
	3
	3
	

	TPC for PUSCH
	2
	0
	

	NDI
	1
	1
	

	CSI request
	1
	0
	Aperiodic CSI is not supported in CE mode B.



	SRS request
	1
	0
	For CE mode A, at least aperiodic SRS request is supported. For aperiodic SRS, repetition of SRS transmission is not supported.



	UL index (for TDD)
	0 for FDD

2 for TDD
	0
	

	DAI (for TDD)
	0 for FDD

2 for TDD

FFS for HD-FDD
	0
	FFS on DAI for HD-FDD depending on if ACK/NACK bundling is supported.

	CS and OCC index
	3
	0
	In CE mode A, MU-MIMO can be supported in order to boost the system capacity.
In CE mode B, MU-MIMO shall not be supported in order to avoid decrease the SINR for UEs in poor coverage 

	M-PDCCH repetition number
	2
	2
	


DCI contents for M-PDCCH scheduling paging
	DCI contents
	For both CE mode A and CE mode B
	Description

	S_flag
	1
	

	Narrowband index
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	To restrict the narrowbands for paging would introduce additional higher layer signalling in SIB. On the other hand, only if the NBs for paging are restricted to no more than half of the total NBs, there can be overhead saving. We chose 1 bit S-flag in DCI rather than different P-RNTIs, we do not think it necessary here to have this restriction to minimize the DCI size. 

	PRB assignment
	0
	We prefer 0 bit, i.e. paging is always scheduled to 6 PRBs.

	MCS
	3
	

	Repetition number
	2
	Repetition level for PDSCH containing paging can be dynamically indicated by DCI.



	M-PDCCH repetition number
	2
	


DCI contents for M-PDCCH order (for PRACH transmission)
	DCI contents
	Field size for CE mode A
	Field size for CE mode B
	Description

	UL/DL flag
	1
	1
	This field will be present if this is same as DCI format of DL grant mentioned in the above is used for M-PDCCH order

	Narrowband index
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	0
	Same size to DL grant narrowband index. Set to 1.

	PRB assignment
	5
	0
	Same size to DL grant PRB assignment. Set to 1.

	CE level
	2
	2
	Initial CE level of PRACH resource used corresponding to M-PDCCH order can be dynamically indicated by the network.
A UE switches to the next PRACH CE level after a configured number of attempts at the CE level. FFS if UE performs contention-based random access or contention-free random access. 

	Preamble index
	6
	6
	

	PRACH mask index 
	4
	FFS
	 PRACH mask index is still needed to indicate PRACH frequency resources in case multiple PRACH frequency resources are configured for a PRACH level.

	M-PDCCH repetition number
	2
	2
	


UL grant in RAR
	DCI contents
	Field size regardless of CE mode
	Description

	Narrowband index
	[ceil(log2(number of narrowbands))]
	Narrowband index here should indicate NB for initial msg 3 transmission. Unless there are not enough bits for narrowband index, we prefer not to restrict the NBs for initial msg 3.

	PRB assignment
	5
	PRB location within the configured narrowband in narrowband index field.

	Repetition number
	2
	The repetition level of Msg 3 is dynamically indicated based on a set of values configured by higher layers.

	MCS
	3
	

	M-PDCCH Narrowband location for Msg3 retransmission/Msg4
	[4]
	We see some benefit indicating the NBs for Msg 3 retrans/Msg 4 as Msg 3 retrans/Msg 4 are scheduled on a per-UE basis while Msg 2 can be scheduled for a group of UEs. On the other hand, it is not clear if a unified UL grant would be defined for both PRACH CE level corresponding to zero coverage extension and other cases. If so, considering TPC/A-CSI/UL delay fields, in order to maintain the size of UL grant unchanged, the NB for Msg3 retrans/Msg 4 can be configured in SIB.

	M-PDCCH repetition level for Msg3 retransmission/Msg4
	0
	This field is not necessary if the same repetition level of M-PDCCH scheduling RAR is used for M-PDCCH for Msg 3 retransmission/Msg4.

	TPC command for scheduled PUSCH
	3
	This field is needed for PRACH CE level with zero coverage extension.

	UL delay
	1
	This field is needed for PRACH CE level with zero coverage extension.

	CSI request
	1
	This field is needed for PRACH CE level with zero coverage extension.


3 Conclusions

In this contribution, we discuss the remaining issues on DCI design for Rel-13 MTC UEs.
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