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In the RAN1 #83 meeting, M-PDCCH order support was agreed for both CE mode A and CE mode B [1]:
Agreement: 
· DCI sizes for M-PDCCH order
· In CE mode A: the same size to DCI M1A
· In CE mode B: the same size to DCI M1B

In this contribution, we compare M-PDCCH for normal scheduling to M-PDCCH order DCI format options, and provide our proposal.
PDCCH scheduling in DCI format 1A
DCI Format 1A is used for random access procedure initiated by a PDCCH order only if format 1A CRC is scrambled with C-RNTI and all the remaining fields are set as follows [2]. The RB assignment field value depending on system bandwidth is summarized in Table 1.
- Localized/Distributed VRB assignment flag – 1 bit is set to ‘0’

- Resource block assignment – bits, where all bits shall be set to 1
- All the remaining bits in format 1A for compact scheduling assignment of one PDSCH codeword are set to zero
Table 1: Resource block assignment field to differentiate PDCCH scheduling and PDCCH order
	Field
	Field state

	Resource block assignment
	11111 (system BW=1.4MHz)
1111111(system BW=3MHz)
111111111(system BW=5MHz)
11111111111(system BW=10MHz)
111111111111(system BW=15MHz)
1111111111111(system BW=20MHz)


Obviously, there are normally many bits can be used for the differentiation of normal scheduling and PDCCH order. 
M-PDCCH scheduling in DCI format 6-1B
If a similar differentiation method is used for DCI format 6-1B, there are only maximum 5 bits in the RB assignments according to the system bandwidth as listed in Table 2. 
Table 2: Resource block assignment field to differentiate M-PDCCH scheduling and M-PDCCH order in DCI format 6-1B
	Field
	Field state

	Resource block assignment
	1 (system BW=1.4MHz)
11(system BW=3MHz)
111(system BW=5MHz)
1111(system BW=10MHz)
11111(system BW=15MHz)
11111(system BW=20MHz)



Fewer bits for RB assignments for eMTC would cause more eNB scheduling restriction, especially for small system bandwidth. Thus, using the current PDCCH order differentiation method to differentiate M-PDCCH order in DCI format 6-1B will impose restriction on eNB’s resource scheduling and DCI indication as the UE cannot use those combinations for valid assignments.
Observation 1: Using the current PDCCH order differentiation method to differentiate M-PDCCH order in DCI format 6-1B will impose restriction on eNB’s resource scheduling and DCI indication.
Method to differentiate M-PDCCH order in DCI format 6-1B
When an M-PDCCH of DCI format 6-1B is used for PDSCH scheduling, only MCS indices 0~10 are valid. Therefore, the two MSB bits in the MCS field cannot be ‘11’. Based on this a LC/CE UE can determine the DCI by reading the first 2-bits of the MCS field and checking whether they are ‘11’. If the value is set to ‘11’, the UE determines it is actually a DCI for M-PDCCH order, then the UE interprets the remaining bits as the fields of an M-PDCCH order. Otherwise, the UE confirms that this is a DCI for normal scheduling and the other bits contain scheduling information. Such a method is preferred to other proposals that may limit the size of the fields used by the M-PDCCH order.
Proposal 1: When an M-PDCCH is used for M-PDCCH order, the two bits corresponding to the location of two MSB bits in the MCS field can be fixed to 11.
[bookmark: _Ref129681832]Conclusions
The following observation and proposal are given:
Observation 1: Using the current PDCCH order differentiation method to differentiate M-PDCCH order in DCI format 6-1B will impose restriction on eNB’s resource scheduling and DCI indication.
Proposal 1: When an M-PDCCH is used for M-PDCCH order, the two MSB bits in the MCS field can be fixed to 11.
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