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1 Introduction

We propose to discuss DCI content for unicast (for DL grant, main focus on TX diversity transmission scheme), DCI for paging and RAR scheduling. Furthermore, it also includes content captured in RAR for Msg3 UL grant. 

2 Proposal

2.1 DCI contents for unicast PDSCH scheduling

A DCI for uncast PDSCH scheduling includes at least following fields.

	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
	[ceil(log2(number of narrowbands))]
	[ceil(log2(number of narrowbands))] if Case 1 is supported in CE mode B, otherwise 0
	In CE mode A, Case 1 is used, RAN1 needs to determine the number of indictable NBs and how to indicate. 

In CE mode B, FFS between Case 1 and Case 2

Jointly encoding with “PRB assignment field” is not precluded.

	PRB assignment
	5
	FFS [0 to 5]
	PRB location within the configured narrowband in narrowband index field.

If field size 0 is agreed, PDSCH is transmitted using 6 PRBs within the narrowband always for CE mode B. 

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

	MCS
	[3]
	[3]
	Field size can be reduced from 5 bits.
Joint encoding with repetition number is not precluded.

	RV
	2
	[0]
	Proposal 1: For CE mode B, same RV mapping pattern is used for PDSCH transmission from PUSCH.

	TPC for PUCCH
	2
	0
	Agreed for CE modeB to use PCmax,c. Proposal 2: TPC field in DL grant is used for PUCCH power adaptation for CE mode A.

	NDI
	1
	1
	

	HARQ process number
	3 for FDD

4 for TDD
	1
	Agreed

	SRS request
	[1]
	0
	Agreed: At least for CE mode B, LC/CE UE does not support SRS transmission
Proposal 3: 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
	

	HARQ-ACK resource offset
	2
	FFS
	Agreed for CE mode A. FFS for CE mode B.

	M-PDCCH repetition number
	2
	2
	Agreed


Q1: Please share your views whether the proposals including the suggested fields are acceptable. If not, please comment which field(s) needs to be addressed (and how). Please list also whether additional field(s) is necessary. Proposals for DL grant are as the followings:

Proposal 1: For CE mode B, same RV mapping pattern {0, 2, 3, 1} is used for PDSCH transmission from PUSCH.
Proposal 2: TPC field in DL grant is used for PUCCH power adaptation for CE mode A.

Proposal 3: For CE mode A, at least aperiodic SRS request is supported. For aperiodic SRS, repetition of SRS transmission is not supported.
	Company
	Comments

	Panasonic
	- Proposal 1: Ok for us. In CE mode B, RV cycling is per every hopping period. In CE mode A, RV cycling is per every subframe. RV in DCI indicates the first subframe's RV. 0 bits for CE mode B.

- Proposal 2: Agreed to the proposal. 0 bits for CE mode B.

- Proposal 3: Agreed to the proposal. 

C1: UL/DL flag is for now within the bracket until to conclude DL grant and UL grant are same. 

C2: Narrowband index for mode B is 0 in our view. 

C3:  PRB assignment for mode B is 0 in our view. PRB assignment for mode A is 5 bits. Our proposal is specific selection of 32 combinations described in R1-155341 to support contiguous and non-contiguous assignment.

C4: Repetition number of PDSCH is 2 bits in both modes. We are ok to use 3 bits for mode B but we would like to understand the reason better. We are supportive of the same subframe scheduling. In case of the same subframe scheduling, this field shows one from [same subframe, cross subframe 1 repetition, cross subframe 2 repetitions, cross subframe 4 repetitions].

C5: MCS is interpreted based on PRB assignment and repetition number. Note up to Rel.12 is based on PRB assignment only. 3 bits in both modes.

C6: HARQ-ACK resource offset is 2 bits in both modes.
C7: For CE mode A, in case of the repetition, the on/off of the hopping of subsequent transmission needs to be indicated in order to distinguish frequency selective scheduling or not. Additional one bit is required.

	CATT
	Narrowband index: In CE mode A, we think all the DL NBs are indictable, i.e. field size of narrowband index for CE mode A is [image: image1.wmf]ú
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. In CE mode B, we prefer to support case 2 only , i.e. field size of narrowband index for CE mode B is 0.

PRB assignment: we prefer field size 0 for CE mode B.

RV: We are fine with proposal 1 and 0 bit for CE mode B.

TPC for PUCCH: We are fine with proposal 2.

SRS request: We are fine with proposal 3 and 1 bit for CE mode A.

	ZTE
	Narrowband index: We prefer to support case 2 only, 0 bits for mode B.

PRB assignment: for Mode A, to support continuous and discontinuous resource allocation within a narrowband, 6 bits are needed. 

MCS: We prefer to preclude joint encoding with repetition number.
HARQ-ACK resource offset: We prefer 0 bit for mode B.

Proposal 3:We prefer not supporting aperiodic SRS for both mode A and mode B.

	Lenovo
	Narrowband index for Mode A: We prefer any narrowband in the system bandwidth can be used. 

Narrowband index for Mode B: We prefer Case 2 and hence 0 bit for this field.

PRB assignment for Mode A: With 5 bits for this field, we assume RA type 2 is used? We are fine with this but wish to confirm it.
PRB assignment for Mode B: We prefer always using 6 PRBs and hence 0 bit for this field.

Repetition number for Mode A: We prefer to have 3 bits. Mode A is supposed to cover 0dB and 5dB coverage enhancement; cover around -3dB (perhaps more) loss due to single Rx antenna and reduced frequency diversity; cover TBS up to 40 to ~1000 bits (including CRC bits). This would roughly require 13 dB dynamic range. Hence, 3-bit is preferred. Also we assume the set of the repetition numbers can be configured by the eNB.

Repetition number for Mode B: Similar to Mode A, we prefer 3 bits. For Mode B, it is even more important to have finer granularity from the efficient utilization of system resource perspective.

MCS for Mode A and Mode B: We are fine to use reduced bits for both Mode A and Mode B. OK with 3 bits for this field.

RV for Mode B: We are fine with using the PUSCH RV cycling for PDSCH, and hence 0 bit for this field.

SRS request for Mode A: We prefer to keep the A-SRS capability but using UL grant only, and hence 0 bit for this field.

HARQ-ACK resource offset for Mode B: We are OK with no ARO for Mode B.

	NEC
	Proposal 1 is ok. We have also preference of RV cycling per every hopping interval for PDSCH.
Proposal 3 is ok to support aperiodic SRS request for CE Mode A.  Already agreed that at least for CE mode B, LC/CE UE does not support SRS transmission.
Narrowband index: In CE Mode A, we think all narrowbands should be indicatable, the number of narrowbands are  [image: image2.wmf]ú
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 for DL transmissions. This will achieve full flexibility from the scheduler. In addition, to save some more overhead in the DCI format, Narrowband index and PRB assignment can be jointly encoded at least for CE Mode A.

PRB assignment: for CE Mode B, all 6RBs are used, hence 0bit.

Repetition number: We are fine 2 bits for both A and B modes.

RV: 2 bits for CE Mode A and 0 for CE Mode A, we have preference of RV cycling per every hopping interval if hopping is enabled at least for CE Mode B.

	DOCOMO
	· Narrow band index: for CE mode B, we are OK with removing this field or we could reuse this field to indicate the selected frequency hopping pattern

· PRB assignment: In CE mode B, we are fine with removing this field

· Repetition number: 
· In CE mode B, if both periodic CSI and aperiodic CSI are not supported, then we don’t see the benefit of supporting finer repetition level granularity and 3 bits are not needed for the repetition number indication in addition to 3bit-MCS field. 
· We are rather fine with joint encoding of repetition number and MCS. But the total bits should be no larger than 5 bits

· RV: OK with proposal 1

· TPC for PUCCH: OK with proposal 2

· HARQ resource offset: slightly prefer to keeping it in CE mode B

	MTK
	Narrowband index: no strong view on this, but prefer case 1. 

PRB assignment: This filed is needed for Mode A, to support continuous and discontinuous resource allocation within a narrowband. In case of mode B, there will be scheduling limitation if such field is removed, since there should be no UE multiplexing within resources for UE-SS, otherwise, some UEs will be blocked to be scheduled. 

MCS:   based on current 3 bits, there should be some modifications to MCS table for eMTC if to support 16QAM in mode A. 

HARQ-ACK resource offset:  0 bit is preferred in mode B, and explicit resource configuration is preferred to avoid resource collision. 
Should we discuss the DCI format for ACK/NACK feedback by M-PDCCH?  Always an adaptive retransmission is applied for eMTC UEs?



	Samsung
	1) Narrowband index is provided in both modes (i.e. Case 1). M-PDCCH narrowbands can be common to many/all UEs and enforcing same narrowband for PDSCH as for M-PDCCH can lead to material restrictions. Commonality for Mode A and Mode B is desirable when possible.   
2) No PRB assignment for Mode B (all 6 PRBs are used for unicast PDSCH)

3) 2 bits PDSCH repetition number for both modes (repetition numbers are RRC configured – no need to increase DCI - 9 dB effective dynamic range is enough)

4) For Mode A, 4-bit MCS is needed as QAM16 is supported (no need to modify MCS table)
5) OK for no RV indication in Mode B and no TPC bits in Mode B

6) No need for A-SRS support by DL DCI (min. size as DCI M1A > DCI M0A) – i.e. do not agree with proposal 3.

7) No need to introduce HARQ-ACK resource offset in DCI M1B

	Sony
	Narrowband Index: Mode B – we prefer Case 2, i.e., 0 bit.  There is no explicit RRC parameter/signalling to assign a narrowband.  We need to clarify that this is part of the frequency hopping configuration.

PRB Assignment:  

· Mode A – we believe that same subframe scheduling should be supported and hence, we may require an additional bit to indicate same subframe scheduling.  This can be an independent bit or part of PRB assignment, i.e. 5 or 6 bits

· Mode B – we prefer that 6 PRBs are always used in PDSCH, i.e., 0 bit

Repetition number: Should this be Repetition Level?  The absolute number should be configured in RRC.
MCS: Mode A – it is unclear if joint encoding with repetition number provides any reduction in DCI bits since Mode A includes non-repetitive and repetitive cases, which means we may need finer granularity of MCS & Repetition.

RV: Mode B – we are fine with Proposal 1

TPC for PUCCH: Mode A – we are fine with Proposal 2

HARQ process number: Mode A – It will be a real shame if we cannot achieve peak DL throughput (1 Mbps).  Depending on the outcome of same subframe scheduling, we may need to increase the HARQ Process for FDD to 10, i.e. possibly 4 bits for FDD

HARQ-ACK resource offset: Mode B – if the DL narrowband is known then the same can be done in the uplink.  ARO is not needed, i.e. 0 bit

SRS request: We would think the UE should not have to transmit periodic SRS in Mode A and Mode B.

	HW/HiSi
	Overall comment: We feel that some overall design principles may be more important than the detailed presence/absence/size of a particular legacy field.

1, Try to keep the mode A DCI as similar as possible to existing DCI such that MTC mode A UE and other UE can operate as similarly as possible to each other.

2. Preserve the same size for 0A/1A, 0B/1B for reduced blind decoding.

3. Decide first most basic fields for reduced BW (resource allocation) and repetition. For convenience consider those to be modification or extensions of the current RA and MCS fields (as necessary)

4. The presence / absence of the other fields can be discussed, but should be working assumptions or revisited in order to satisfy 1 and 2 above.

Possibly not discussed in detail yet is that we should consider to have a flag or indication somehow in the DCI for when to use the reduced BW RA and repetition, thereby allowing dynamic use of the new DCI for other UE as conditions or traffic type dictate and extending the benefits of eMTC (or at least mode A which is similar to normal operation) as much as possible.

Detailed comments:

NB Index and PRB assignment can be considered together as an update to ‘resource assignment’.   
NB index: Number of bits in CE Mode A can be reduced if we use an offset indication relative to M-PDCCH (see R1-155669). For CE Mode B, 0 bits is OK as FH can obtain frequency diversity. 

PRB assignment: A 6 bit bitmap may be preferable in mode A than spending time optimizing how to use 5 bits. Should be aware of that there is overlap area between mode A and B, and sometimes a UE with mode B may require similar or even smaller repetition numbers than mode A. To always have 6 PRBs is a significant restriction for the design of mode B.

NOTE: if we get stuck on the update of the resource assignment, the existing resource assignment can be used without change and converted to a narrowband and a assignment in a narrowband, with the eNB responsible not to provide an illegal assignment.
Repetition number: We think they should be the same for both CE modes.
MCS: What is the concrete proposal in reducing the MCS to 3 bits? Even if we remove 64-QAM entries (in some way which would have other potential impacts), we still need enough bits for 17 MCS entries. 
RV: There is no need for a relationship to PUSCH RV. Keep it the same as normal UE.

DAI: What is proposed for HD-FDD? It seems that 0 bits might be ok.

HARQ-ACK resource offset: We consider it not needed in mode B.

NOTE: that mode A may be quite similar to DCI format 1A, perhaps can use format 1A with the updated RA and some not needed field for e.g. R of MPDCCH.
Proposals: We would prefer to first discuss high level principles then some agreeable DCI content, and then discuss the proposals in more detail. Proposal 1 should be changed according to comment on RV, and proposal 3 should include periodic SRS also being available in mode A (why not to have them when no repetition is needed?).

	Intel
	OK with Proposals 2 and 3. For Proposal 1, while we are fine with the current proposal for CE mode B, further discussion may be needed regarding RV usage for small number of repetitions (CE mode A).

NB index: OK with current proposal in the table, with preference for Case 1 for both CE modes.

Repetition #: Agree with Lenovo that 3 bits may be more appropriate, especially for CE mode B considering a much larger dynamic range.

RV: OK with 0 bits for mode B.

TPC for PUCCH: OK with proposal

MCS: OK with 3 bits; 4 bits may be needed for CE mode A as commented by few other companies as well

A-SRS for mode A: OK with proposal

No ARO for CE mode B: OK with proposal

	Ericsson
	Proposal 1: Ok.

Proposal 2: Ok.

Proposal 3: Ok with no SRS repetition. Prefer not supporting periodic or aperiodic SRS in CE mode A.

UL/DL flag: Ok with the proposed field.

Narrowband index: This parameter should be supported also in CE mode B.

PRB assignment: We prefer 6 PRB PDSCH always, hence 0 bits for this field for CE mode B.

Repetition number: We prefer joint encoding of MCS and number of repetitions. Regarding the set of values for number of PDSCH repetitions indicated by higher layers, it should be sufficient that higher layers indicate a maximum number of repetitions and the rest is signalled in DCI.

MCS: We prefer joint encoding of MCS and number of repetitions. For CE mode A, 3 bits for MCS may be too small in order to support 16QAM.

RV: Ok with predefined RV mapping pattern in CE mode B.

TPC for PUCCH: Ok with proposed fields.

NDI: Ok with proposed fields.

HARQ process number: Ok with proposed fields.

SRS request: Prefer NOT to support SRS in CE mode A.

DAI: Ok with proposed fields for TDD. We do not see a need for DAI for HD-FDD.

HARQ-ACK resource offset: This field should be supported also in CE mode B. Prefer the PUCCH resource derivation is M-PDCCH-based (rather than PDSCH-based). It is to be discussed if more than 2 bits may be required in CE mode B.

M-PDCCH repetition number: Ok with proposed fields.

	InterDigital
	OK with proposals 1, 2, and 3

PRB assignment: support 0 bit for CE Mode B (i.e. 6PRB used always).

Repetition number: 2 bit would be fine for both CE Mode A and B.

TPC for PUCCH: we are fine with proposal.
A-SRS for mode A: we are fine with proposal.


2.2 DCI contents for unicast PUSCH scheduling

A DCI for uncast PUSCH scheduling includes at least following fields.

	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
	[ceil(log2(number of narrowbands))]
	[ceil(log2(number of narrowbands))] if Case 1 is supported in CE mode B, otherwise 0
	In CE mode A, Case 1 is used, RAN1 needs to determine the number of indictable NBs and how to indicate. 

In CE mode B, FFS between Case 1 and Case 2

Jointly encoding with “PRB assignment field” is not precluded.

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

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

	MCS
	[3]
	[3]
	Field size can be reduced from 5 bits.

	TPC for PUSCH
	2
	0
	Agreed that the power is always maximum for CE modeB.

	NDI
	1
	1
	Agreed

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

	SRS request
	FFS
	0
	Agreed for CE mode B. Proposal 2: 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
	

	CS and OCC index
	FFS [0 to 3]
	FFS [0 to 3]
	

	M-PDCCH repetition number
	2
	2
	Agreed


Q2: Please share your views whether the proposals including the suggested fields are acceptable. If not, please comment which field(s) needs to be addressed (and how). Please list also whether additional field(s) is necessary. Proposals for UL grant are as the followings:

Proposal 1: Aperiodic CSI is not supported in CE mode B.

Proposal 2: For CE mode A, at least aperiodic SRS request is supported. For aperiodic SRS, repetition of SRS transmission is not supported.
	Company
	Comments

	Panasonic
	- Proposal 1: Agreed. 

- Proposal 2: Agreed. SRS request field size for CE mode A is 1 bit.

C1: UL/DL flag is for now within the bracket until to conclude DL grant and UL grant are same

C2: Narrowband index for mode B is 0 in our view. 

C3: PRB assignment for mode B is 3 bits is ok.
C4: Repetition number is 2 bits in both modes. We are ok to use 3 bits for mode B but we would like to understand the reason better.

C5: MCS is interpreted based on PRB assignment and repetition number. Note up to Rel.12 is based on PRB assignment only. 3 bits in both modes.

C6: CS and OCC index for mode A is 3 bits. CS and OCC index for mode B is 3 bits for CDM proposal. The size may be adjusted for the alignment with DL grant.
C7: For CE mode A, in case of the repetition, the on/off of the hopping of subsequent transmission needs to be indicated in order to distinguish frequency selective scheduling or not. Additional one bit is required.


	CATT
	Narrowband index: In CE mode A, we think all the UL NBs are indictable, i.e. field size of narrowband index for CE mode A is [image: image3.wmf]ú
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. In CE mode B, we prefer to support case 2 only, i.e. field size of narrowband index for CE mode B is 0.

CSI request: We are fine with proposal 1.

SRS request: We are fine with proposal 2. 

CS and OCC index: Our thinking is 3 bits for CE mode A and 0 bits for CE mode B.

	ZTE
	Proposal 1: agree

Proposal 2:We prefer not supporting aperiodic SRS for both mode A and mode B.

	Lenovo
	Narrowband index for Mode A: We prefer to order the narrowband in the whole system bandwidth in ascending frequency order and any narrowband in the system bandwidth can be used. 

Narrowband index for Mode B: We prefer Case 2 and hence 0 bit for this field.

PRB assignment for Mode B: OK with it, assuming only one PRB is used for PUSCH transmission.

Repetition number for Mode A: We prefer to have 3 bits. Mode A is supposed to cover 0dB and 5dB coverage enhancement; cover TBS up to 40 to ~1000 bits (including CRC bits). This would roughly require 10 dB dynamic range. Hence, 3-bit is preferred. Also we assume the values of the repetition number should be configured by the eNB, considering different eNB capabilities, e.g. the number of Rx antennas.

Repetition number for Mode B: Similar to Mode A, we prefer 3 bits. For Mode B, it is even more important to have finer granularity from the efficient utilization of system resource perspective and UE power consumption perspective.

MCS for Mode A and Mode B: We are fine to use reduced bits for both Mode A and Mode B. OK with 3 bits for this field.

CSI request for Mode B: We are fine with not supporting A-CSI for Mode B.

SRS request for Mode A: We prefer to keep the A-SRS capability. We prefer SRS is repeated in all UE specific SRS subframes (of this UE) and within the subframes in which the associated PUSCH is transmitted. 

HARQ-ACK resource offset for Mode B: Need to think a bit further and may provide additional comment later.

DAI for Mode A: We do not see the need to define DAI for HD-FDD.

CS and OCC index for Mode A: We prefer to keep this field for Mode A, considering SDMA type of transmission which can improve the multiplexing capacity of MTC UEs.

CS and OCC index for Mode B: We are OK to remove this field for Mode B. At very low SNR, having multiple options of CS and OCC would reduce the channel estimation accuracy.



	NEC
	Proposal 1 is ok. 
Proposal 2 is ok to support aperiodic SRS request for CE Mode A.  Already agreed that at least for CE mode B, LC/CE UE does not support SRS transmission
Narrowband index: In CE Mode A, we think all narrowbands should be indicatable, the number of narrowbands are [image: image4.wmf]ú
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 for UL transmissions. This will achieve full flexibility from the scheduler. In addition, to save some more overhead in the DCI format, Narrowband index and PRB assignment can be jointly encoded at least for CE Mode A.

PRB assignment: 3bit for CE Mode B.

Repetition number: We are fine 2 bits for both A and B modes.

CSI request: only for CE Mode A, 1bit is ok.

SRS request: aperiodic SRS request for CE Mode A, 1bit is ok.

	DOCOMO
	· Narrow band index: for CE mode B, w we are OK with removing this field or we could reuse this field to indicate the selected frequency hopping pattern 
· Repetition number: We are fine with joint encoding of repetition number and MCS. But the total bits should be no larger than 5 bits

· CSI request: For large coverage enhancement case, periodic CSI was agreed not to be supported. If aperiodic CSI is not supported either, the accuracy of MCS and repetition level selection can’t be guaranteed. In this case, finer repetition level granularity may not be needed. 



	MTK
	Narrowband index: no strong view on this, but prefer case 1. 

MCS:   based on current 3 bits, there should be some modifications to MCS table for eMTC if to support 16QAM in mode A. 

CS and OCC index: 0 bits for mode B considering there is no CSI feedback in mode B. 

	Samsung
	1) Narrowband index is provided in both modes (i.e. Case 1). 
2) 2 bits PUSCH repetition number for both modes (repetition numbers are RRC configured – no need to increase DCI – 9 dB effective dynamic range is enough)

3) Need to discuss more the MCS (and RV) field depending on how HARQ-ACK for PUSCH is provided. Also 4-bit MCS for Mode A is needed due to QAM16 to avoid defining new MCS tables for which the need is unclear. 

4) OK for 3-bit PRB assignment for Mode B, for no TPC bits in mode B, and for no A-CSI/A-SRS in Mode B

5) OK for A-SRS support by UL DCI – FFS whether SRS repetition is always precluded. 

6) No need to introduce CS/OCC in any mode
a. OK for orthogonal PUSCH multiplexing but OCC can be either implicitly determined or configured by RRC (quasi-stationary UEs)

	Sony
	Narrowband index: Mode B – we prefer Case 2 only for Mode B, i.e. 0 bits. It should be clarified how the PUSCH narrowband is indicated in RRC, e.g. whether it is part of the frequency hopping configuration.

PRB assignment: Mode B – Please clarify that the intention of using 3 bits, e.g., 6 possible allocations at 1 PRB + 2 possible allocations at X PRB?  We will be ok with 6 allocations at 1 PRB being used.

Repetition number: Should this be Repetition Level?  The absolute number should be configured in RRC.

CSI request: Mode B – We are fine with Proposal 1 (perhaps call this Proposal 4 since we have more than one Proposal 1).  In addition we have the following views:

For both mode A and mode B, CSI reporting is a waste of UE battery resources and has little utility for infrequency, bursty data. In order to allow the UE vendor to have control over battery lifetime (a major differentiating point for the UE), the UE should be able to have some control over whether CSI is reported / the frequency of CSI reporting.

SRS request: We would think the UE should not have to transmit periodic SRS in Mode A and Mode B.



	HW/HiSi
	Unless noted similar to all general and specific comments in PDSCH, above.

PRB resource allocation: If there is only RA Type supported, 3 bits may be enough, this should be noted in some way.

Same comments as for PDSCH on repetition number.

UL index and DAI; Some fields may be needed only for specific TDD configurations. To check: anyway we will transmit the bits for configurations which do not need them? HD-FDD does not seem to need DAI.

CS and OCC: Any reason to change this? It has some impact on capacity which has not been studied/discussed.

Proposal 2: Should include periodic SRS also being available in mode A (why not to have them when no repetition is needed?).

	Intel
	OK with the Proposals

NB index: OK with current proposal in the table, with preference for Case 1 for both CE modes

Repetition #: Agree with Lenovo that 3 bits may be more appropriate, especially for CE mode B considering a much larger dynamic range

MCS: 4bits may be needed for 16QAM for mode A

CSI request for mode A: OK with 1bit

SRS request for mode A: OK with 1bit

CS and OCC: OK with 0 bits

	Ericsson
	Proposal 1: We prefer to keep support for aperiodic CSI in CE mode B. Otherwise there is no CSI report in mode B. Measurement report triggered at RRC layer has much higher overhead, and takes much more resource to transmit on the UL.

Proposal 2: Ok with no SRS repetition. Prefer not supporting periodic or aperiodic SRS support in CE mode A.

UL/DL flag: Ok with proposed fields.

Narrowband index: This parameter should be supported also in CE mode B.

PRB assignment: Ok with proposed fields.

Repetition number: We prefer joint encoding of MCS and number of repetitions. Regarding the set of values for number of PUSCH repetitions indicated by higher layers, it should be sufficient that higher layers indicate a maximum number of repetitions and the rest is signalled in DCI.

MCS: We prefer joint encoding of MCS and number of repetitions. For CE mode A, 3 bits for MCS may be too small in order to support 16QAM.

TPC for PUSCH: Ok with proposed fields.

CSI request: Aperiodic CSI should be supported in both CE modes.

SRS request: Prefer not supporting SRS in CE mode A.

UL index: Ok with proposed fields.

DAI: Ok with proposed fields for TDD. We do not see a need for DAI for HD-FDD.

CS and OCC index: Ok with 0 bits for CE mode B. Support CS and OCC index in CE mode A for higher UL system capacity via multiplexing.

M-PDCCH repetition number: Ok with proposed fields.

	InterDigital
	Support Proposals 1 and 2

Repetition number: 2 bit would be fine for both CE Mode A and B.

PRB assignment: assuming that only a single PRB allocation is supported for CE Mode B, 3bits would fine


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

	S_flag
	1
	Agreed 

	Narrowband index
	[ceil(log2(number of narrowbands))] 
	FFS whether to restrict a set of narrowbands schedulable to paging PDSCH

	PRB assignment
	[0]
	This field will be present if it cannot assume that paging will be scheduled to 6PRB always

	MCS
	[3]
	Field size can be reduced from 5 bits.

	Repetition number
	[3]
	Proposal 1: Repetition level for PDSCH containing paging can be dynamically indicated by DCI


Q3: Please share your views whether the proposals including the suggested fields are acceptable. If not, please comment which fields needs to be addressed (and how). Please list also whether additional field(s) is necessary. Proposal for DCI for M-PDCCH scheduling paging is as the followings:

Proposal 1: Repetition level for PDSCH containing paging can be dynamically indicated by DCI 
	Company
	Comments

	Panasonic
	- Proposal 1: We are ok to have 3 bits for PDSCH repetition number. It is not called as repetition level. 

C1: If DCI size is not so large, full index is our preference. If the size is a bit large, we are also open to restrict a set of narrowbands schedulable to paging PDSCH. .
C2: PRB assignment is 0 bits in our view.

C3: MCS is interpreted based on PRB assignment and repetition number. 3 bits are ok.

C4: We are ok not to have MPDCCH repetition number. 



	CATT
	Narrowband index: 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. Our preference is not to restrict the NBs for paging.

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

MCS: We do not have a strong view.

Repetition number: We are fine with proposal 1.

In addition, we need M-PDCCH repetition number in DCI for paging.

	ZTE
	Based on the agreement in last meeting“  - If S_flag=TRUE, the rest of DCI bits carries scheduling information of PDSCH for paging message
· If S_flag=FALSE, the rest of DCI bits carries system information update, ETWS, CMAS, and EAB without scheduling information of PDSCH”, 
section 2.3 only addressed S-flag = TRUE, another DCI content table is needed for S-flag = false in which system information update, ETWS, CMAS, and EAB would be indicated.

	Lenovo
	Narrowband index: We prefer to order the narrowband in the whole system bandwidth in ascending frequency order and any narrowband in the system bandwidth can be used. 

PRB assignment: We prefer always using 6 PRBs and hence 0 bit for this field.

MCS: OK with 3 bits for this field.

Repetition number: We support indicating the repetition number using 3 bits.

We also agree with ZTE comment above.

	NEC
	The content depends on S_flag, so another table has to be also provided.

Proposal 1 is ok.

Narrowband index: We prefer full flexibility of scheduling to any narrowband for PDSCH carrying paging.

PRB assignment:  Our understanding is that eNB knows the coverage level of the paged UE(s) so it is possible to schedule small number of PRBs for CE Mode A (i.e. less than 6 RBs).

Repetition number: We prefer 3bits because paging needs more repetition levels to cover the largest coverage level.

	DOCOMO
	· Narrowband index: we prefer no restriction in the potential NBs to provide more scheduling flexibility

· MPDCCH repetition number should be included

· Proposal 1: we are Ok with it 

· When the S_Flag=Flase, the exact bits for SI update, CMax and EAB may depend on RAN2 discussion

	MTK
	Okay with proposal 1.

PRB assignment: since a common DCI format is applied for moth mode A and mode B, it will be better to have this field to have flexible resource allocation and resource efficiency. Further, the population of UEs in large CE level should be less than in normal and small coverage.

DCI format for SI change notification when S_flag is false. So, the DCI size should be large enough to accommodate SI change notification in case the size of SI change notification extends. 

	Samsung
	OK to remove all brackets with 2-bit, instead of 3-bit, repetition number

	Sony
	S_flag: We share ZTE’s view that a separate table is required for the case where S_flag = FALSE.

Narrowband index: Paging message is infrequent and so a known narrowband can be used rather than indicating it dynamically.  Technically 0 bit is required.  If some flexibility is required by eNB restriction on the narrowband can be used.

PRB assignment: Since paging targets the cell edge, it should use all 6 PRBs to reduce repetition, i.e. 0 bit.

Repetition number: Should this be Repetition Level rather than the absolute number.  We are fine with the proposal assuming the RRC would configure a set of repetition numbers.

MPDCCH repetition: We believe this is not needed.  The eNB would anyhow need to target for the largest coverage level and hence would transmit at the max repetition. Hence only 1 candidate of AL=24 at max repetition is all that is required.  The repetition can be configured in RRC as part of paging CSS configuration.  The UE can perform early termination if it is confident of its own CE level.  If network wishes to have some control on the CE level & repetition, the network can (explicitly in RRC or implicitly) indicate these early termination points for each CE level (so UE know when to quit accumulating repetition based on its own derivation of CE level).



	HW/HiSi
	S_flag: This is not yet agreed as a 1-bit flag in this way, and might not need to be explicit (e.g. there are spare states in other fields of the DCI).
When the state of S_flag implies 0, then bits for ETWS/CMAS/EAB each would be needed.
PRB assignment: We think this field is necessary.

Repetition number: As elsewhere, these can be the same size in CE mode A&B.

Repetition number of the M-PDCCH should be included in the DCI also.

	Intel
	OK with Proposal 1

NB index: 3 bits may be sufficient

PRB assignment: 6 PRBs always

Repetition #: 3bits needed

MCS: 4bits may be needed for 16QAM for mode A but 3 bits may be sufficient (16QAM may not be used)

M-PDCCH repetition number: Not needed

	Ericsson
	Proposal 1: Ok. Regarding the set of values for number of PDSCH repetitions indicated by higher layers, it should be sufficient that higher layers indicate a maximum number of repetitions and the rest is signalled in DCI.

S_flag: Ok with 1 bit for the proposed field.

Narrowband index: Ok with the proposed field, i.e., no restriction on the set of narrowbands for paging PDSCH.

PRB assignment: Prefer 0 bits, i.e., always assuming 6 PRBs.

MCS: Currently there are 24 entries between 40 bits and 1000 bits in TBS table for paging with DCI format 1C (36.213, Table 7.1.7.2.3-1: Transport Block Size (TBS) table for DCI format 1C). It is unclear what TBS to remove. It might be easier to keep 5 bits. Or at least RAN2 should come up with the 16 TBS to remove, in order to reduce 24 TBS to 8 TBS.

Repetition number: Ok with proposal to use 3 bits for number of PDSCH repetitions but 2 bits are also needed for number of M-PDCCH repetitions.

	InterDigital
	Ok with Proposal 1

S_flag: we support explicit 1 bit included in the DCI.

PRB assignment: we are ok with 6PRBs always

Narrowband index: we prefer fully flexible scheduling of PDSCH, no narrowband restriction is needed.
Agree with ZTE, we need another table when S_flag=FALSE to indicate the system information update, ETWS, CMAS and EAB. For the system information update, we prefer a single bit.


2.4 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
	[ceil(log2(number of narrowbands))]
	[ceil(log2(number of narrowbands))] if Case 1 is supported in CE mode B, otherwise 0
	Same size to DL grant narrowband index. Set to 1.

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

	CE level
	2
	2
	Coverage level (or repetition level) of the PRACH resource which will be used by initial PRACH transmission triggered by PDCCH order.

Proposal 1: Initial CE level of PRACH resource used corresponding to M-PDCCH order can be dynamically indicated by the network
Proposal 2: A UE switches to the next PRACH CE level after a configured number of attempts at the CE level (same mechanism to initial RACH procedure) 

	Preamble index
	6
	6
	

	PRACH mask index 
	FFS
	[0]
	Proposal 3: PRACH mask index is not used for CE mode B. FFS on CE mode A.

	M-PDCCH repetition number
	2
	2
	Agreed


Q4: Please share your views whether the proposals including the suggested fields are acceptable. If not, please comment which field(s) needs to be addressed (and how). Please list also whether additional field(s) is necessary. Proposals related to PDCCH order are as the followings:

Proposal 1: Initial CE level of PRACH resource used corresponding to M-PDCCH order can be dynamically indicated by the network.

Proposal 2: A UE switches to the next PRACH CE level after a configured number of attempts at the CE level (same mechanism to initial RACH procedure).

Proposal 3: PRACH mask index is not used for CE mode B. FFS on CE mode A.
	Company
	Comments

	Panasonic
	- Proposal 1: Ok with the proposal.

- Proposal 2: Ok except the case that non-LC UE changes normal behaviour to CE mode B behaviour.  In such case, reselection and to obtain SIBxbis are required. 

- Proposal 3: We are ok not to use PRACH mask index for mode B. PRACH mask index for mode A is required but can be adjusted based on the total payload size.

	CATT
	CE level: We are fine with proposal 1. Regarding proposal 2, I am wondering if the PRACH resources for different CE levels are CDMed, how could UE derive the preamble for the next PRACH CE level?

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

In addition, could you clarify how UE discriminates M-PDCCH order and DL grant?

	ZTE
	Narrowband index, PRB assignment: We prefer to use PRB offset to indicate the PRACH resource.

	Lenovo
	CE level: OK with the proposal.

PRACH MASK: still needed for both Mode A and Mode B.

 

	NEC
	We are fine proposal 1.

	DOCOMO
	· PRACH mask index: In CE mode A, PRACH mask index is needed. In CE mode B, maybe this field can be removed at least for FDD.

	MTK 
	UL/DL indication: not necessary. From current discussion, DCI size for PRACH is different from other DCI formats for UL/DL data scheduling no matter this field is present or not. 

It seems CE level is not needed for non-contention based RACH since PRACH resource is indicated which can indicate PRACH CE level. 

From proposal, it seems that UE will reuse configured resources after switching to next CE level. 



	Samsung
	No need to indicate CE level (UE has RRC connection and configured number of UL repetitions). Unclear what additional knowledge the eNB will have to indicate the CE level. Also this is non-contention based RACH and PRACH resource is indicated (as also mentioned by MTK).
No need for narrowband indication or PRB assignment indication – redundant bits are set to 0 as in Rel-12 and differentiate PDCCH order from DL grant.

PRACH mask index is indicated for Mode A – FFS for Mode B

	Sony
	Narrowband index: Perhaps this can be used to point to the RACH resource the UE should use.

PRB assignment: Use to indicate which RACH resource the UE should use.  If PRB assignment is used to indicate RACH resource then Narrowband Index can be 0 bits (unless we want to have same DCI size as unicast PDSCH).

CE level: 

· Proposal 1 – Presumable the UE is already in connected mode where the CE level is configured.  The UE should therefore use the configured CE level.  Besides if we use Narrowband Index/PRB assignment to indicate RACH resource, then that would indirectly tell the UE what CE level it should be using.

· Proposal 2 – we are fine with Proposal 2.

	HW/HiSi
	M-PDCCH order is not clearly needed since there is limited mobility support. We think this needs to be discussed first, before trying to work out what is in the DCI if it does exist, so we reserve comments on the fields and proposals for now.

	Intel
	OK with Proposal 1

For Proposal 2: better to retransmit PDCCH order in case of failed RACH

For Proposal 3: Our preference is to further discuss the need for PRACH mask index for both CE modes. 

The presence of the next three fields and other considerations like differentiator between DL DCI and PDCCH order depends on whether the DCI size should be same as DL DCI?

UL/DL index: Not needed from functionality perspective

NB index: Not needed from functionality perspective

PRB assignment: Not needed from functionality perspective
CE level: OK to indicate PRACH resource set 

PRACH mask index: It may be needed for mode B as well.

	Ericsson
	Proposal 1: Both PRACH repetition level and PRACH preamble index should be indicated in the M-PDCCH order.

Proposal 2: It is better to transmit a new M-PDCCH order containing a PRACH repetition level and a PRACH preamble index.

Proposal 3: Ok.

	InterDigital
	OK with Proposals 1 and 2, the preamble index may be reserved for all CE levels.

Agree with Intel, UL/DL index, NB index, and PRB assignment are not needed.

CE level: OK with proposal 2bits, the starting CE level can be indicated and the indication of CE itself considered as PRACH resource set indication. PRACH resource set for each CE level should be configured via higher layer (could be same as contention based resource set or not).


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

	Narrowband index
	[ceil(log2(number of narrowbands))]
	FFS whether to restrict a set of narrowbands schedulable to RAR PDSCH.

	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]
	Field size can be reduced from 5 bits.

	M-PDCCH Narrowband location for Msg3 retransmission/Msg4
	[2]
	If supported, a set of candidate M-PDCCH locations are signaled either by SIB or predefined in the spec. This field is not necessary if the same NB of M-PDCCH scheduling RAR is used for Msg3 retransmission/Msg4.

	M-PDCCH repetition level for Msg3 retransmission/Msg4
	[2]
	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.


Q5: Please share your views whether the proposals including the suggested fields are acceptable. If not, please comment which field(s) needs to be addressed (and how). Please list also whether additional field(s) is necessary. Regarding UL grant carried in RAR is as the followings. 

Proposal 1: the size of UL grant carried in RAR is 20 bits (same as legacy). 

Proposal 2: Repetition level(s) of M-PDCCH for Msg3 retransmission/Msg4 is the same as repetition number(s) of M-PDCCH scheduling RAR. 

	Company
	Comments

	Panasonic
	- Proposal 1: Ok to keep the same size of 20 bits.

- Proposal 2: "Set of PDSCH repetition numbers" used for Msg 3/Msg 4 is same as "Set of PDSCH repetition numbers" for RAR.

C1: Not to have TPC command and CSI request are ok.

C2: “M-PDCCH repetition level for Msg 3 retransmission/Msg4” is derived from as "Set of PDSCH repetition numbers" for RAR.
C3: Instead of UL delay, to have M-PDCCH NB location for Msg3 retransmsision/Msg 4 are ok if the size is within 20 bits.

	CATT
	We are fine with proposal 1 to keep the size of UL grant in RAR the same as legacy.

Narrowband index: 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.

M-PDCCH Narrowband location for Msg 3 retransmission/Msg 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. Regarding the field size, we should take 4 into account.

M-PDCCH repetition level for Msg3 retransmission/Msg4: We think this field is not needed.

In addition, we are wondering if TPC、A-CSI and UL delay are needed for PRACH CE level with zero coverage extension.

	ZTE
	“CSI request” field may be needed for non-contention based access.

	Lenovo
	Narrowband index: We prefer to order the narrowband in the whole system bandwidth in ascending frequency order and any narrowband in the system bandwidth can be used. So a maximum of 4 bits are needed.

PRB assignment: We are fine with 5 bits for this field.

Repetition number: We are fine with 2 bits for this field. The value of the repetition number shall be configured by higher layers for each repetition level.

MCS: OK with 3 bits for this field.

M-PDCCH narrowband index for Msg3ReTx and Msg4: We support having 2 bits for this field. 

M-PDCCH repetition level for Msg3ReTx and Msg4: We do not think this needs to be included in the RAR. UE M-PDCCH monitoring behaviour can follow the search space definition for Msg3ReTx and Msg4. We do not think there is a need to specify the M-PDCCH repetition number is the same for RAR, Msg3ReTx, and Msg4.

Defer time for monitoring M-PDCCH for Msg4: We propose to consider adding a defer time indication for UE to monitor Msg4. UE does not monitor M-PDCCH scheduling Msg4 until the defer time expires. This would provide eNB some control to distribute the amount of UEs needing RRC connection setup over time which reduces the eNB complexity, and at the same time avoids the UE to monitor M-PDCCH scheduling Msg4 unnecessarily which reduces UE power consumption. Four values of the defer time can configured by higher layers and 2 bits are used to indicate one of the four values.

Size of UL grant in RAR: We are fine to keep the 20bits as legacy. 



	NEC
	Narrowband index: We prefer full flexibility of scheduling to any narrowband for PDSCH carrying RAR message.

Repetition number: 2 bits is ok.

	DOCOMO
	· M-PDCCH Narrowband location for Msg3 retransmission/Msg4: we support including the information in UL grant to avoid the MPDCCH blocking issue. 

· In proposal 1, whether the size of UL grant should be the same with legacy depends on the content. We could prioritize the content discussion first. 

· We are OK with proposal 2

	MTK 
	· Proposal 1: UL grant format for Msg 3is different from legacy basically. What’s the benefit to keep a same size as legacy?

·  PRB assignment: okay with 5 bits for resource allocation within 1.4MHz

· Prefer to keep TPC, A-CSI and UL delay for normal mode. 
· M-PDCCH narrow band and repetition number for M-PDCCH for Msg 3 retransmission/Msg4 depends on what kind of SS for these two messages transmission. 

Take Msg 3 retransmission as an example. Msg 3 retransmission is an adatptive or non-adaptive one? If adaptive, M-PDCCH for Msg3 retransmission repetition number should be given within M-PDCCH, just same as DCI format for UE-specific UL. 

· Should we also discuss DCI format for RAR ?

	Samsung
	1) No need for proposal 1 when the contents of the UL grant are not even precisely determined. UL grant can be easily reduced to 12 bits for large CE (e.g. as for DCI M0A vs. DCI M0B). 
2) Small PRACH CE levels (like Mode A): No need to configure CSS for Msg3 and no need to indicate MPDCCH repetition level for Msg3 retransmissions by RAR – SIB is preferable (as for CSS for RAR). Prefer to keep all legacy fields (TPC command, CSI-request, UL delay) that for some unknown reason are not included.

3) Large PRACH CE levels (like Mode B): No need to configure CSS for Msg3 and no need to indicate MPDCCH repetition level for Msg3 retransmissions by RAR – SIB is preferable (as for CSS for RAR). No need for 5-bit PRB assignment (same as for DCI M0B). 

For proposal 2, agree with removing the parentheses in ‘(s)’.

	Sony
	Narrowband index: Indication of a restricted set of narrowbands should be possible.

Repetition number: Should this be Repetition Level? We have 3 bits for Mode B in unicast case, why would Msg 3 be any different?

MPDCCH Narrowband location for Msg 3 ReTx/Msg 4: We are fine with indicating the MPDCCH narrowband for Msg3 reTx/Msg 4.  Did you mean a set of search space (instead of candidate) MPDCCH locations (ie. Narrowband) is signalled in the SIB?  Otherwise if only the candidates are signalled then would 2 bits be sufficient?

MPDCCH repetition level for Msg3 ReTx/Msg4: We do not think this should be in the RAR.  Since Msg 3 ReTx/Msg 4 have their own MPDCCH search space, the MPDCCH repetition should be indicated there.  Furthermore indicating in RAR would restrict the MPDCCH candidates/scheduling that can be used for Msg 3 ReTx/Msg 4. 

	HW/HiSi
	Narrowband index: We assume this is intended to schedule Msg3, not RAR, so the description at least needs changing.

PRB assignment: Since this is for PUSCH Msg3, one PRB can be used always to allow max PSD boosting, so 3 bits are enough.

MCS: Again relating to this being a grant for Msg3, the current field size appears to be 4 bits.

M-PDCCH narrowband: We agree this needs to be introduced so that the narrowband location can be provided dynamically to avoid severe scheduling restrictions.

M-PDCCH repetition level: This is likely to refer to repetition number, considering the trend in the discussions on terminology of CE Mode/CE level/repetition number/etc. At least for the repetition level, it is not needed to be indicated and can be derived from PRACH repetition level.

	Intel
	As commented by others, Proposal 1 is somewhat too premature given that the fields are quite different anyway from legacy.

Maybe OK for Proposal 2

NB index: 3 or 4 bits to indicate PDSCH NB

PRB assignment: OK with 5 bits

Repetition #: could be 3 bits, similar to UL grant

MPDCCH NB for Msg3/4: OK with indication from a set of NBs (with the set provided by SIB)

MPDCCH Repetition # for Msg3/4: Need not be explicitly indicated, instead derived from PRACH repetition level

	Ericsson
	Proposal 1: Ok.

Proposal 2: Ok with the set of repetition number(s) for M-PDCCH for Msg3 retransmission/Msg4 being the same as the set of repetition number(s) for M-PDCCH for RAR.

Narrowband index: This parameter should concern Msg3 PUSCH, not RAR PDSCH.

Repetition number: Ok with proposed fields.

MCS: Ok with proposed fields.

PRB assignment: This parameter can be 3 bits instead of 5 bits if some PUSCH resource allocation sizes are removed (e.g. remove allocations of 4 or 5 PRBs and only keep 1, 2, 3 and 6 PRBs). The 2 unused bits can be used for ‘M-PDCCH Narrowband location for Msg3 retransmission/Msg4’ instead.
M-PDCCH Narrowband location for Msg3 retransmission/Msg4: This field should be introduced. In addition, if possible this parameter should be up to 4 bits rather than 2 bits in order to be able to indicate any narrowband dynamically. The 2 additional bits can be taken from the ‘PRB assignment’ for Msg3 PUSCH or from ‘M-PDCCH repetition level for Msg3 retransmission/Msg4’.

M-PDCCH repetition level for Msg3 retransmission/Msg4: This field is strictly speaking not necessary. As described, it can be assumed that the same repetition level is used for M-PDCCH for Msg3 retransmission/Msg4 as for M-PDCCH for RAR.

In addition, we prefer NOT to include fields for TPC, A-CSI, and UL delay.

	InterDigital
	OK with proposals 1 and 2


3  Summary of Proposed Agreements and Conclusions on Open Issues
3.1 A DCI for unicast PDSCH scheduling includes 
3.1.1 Proposed agreements on Unicast DL grant
	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 grant and UL grant is same (including potential padding)

	Narrowband index
	[ceil(log2(number of narrowbands))]

	FFS between 0 and the same size to CE mode A
	In CE mode A, Case 1 is used, all narrowbands are addressable. 
In CE mode B, FFS between Case 1 and Case 2. If Case 1 is used, the same size is used as in CE mode A.
Jointly encoding with “PRB assignment field” is not precluded.

	PRB assignment
	[5 or 6]
	0
	PRB location within the configured narrowband in narrowband index field.

If field size 0 is agreed and separate coding from narrowband index is used, PDSCH is transmitted using 6 PRBs within the narrowband always for CE mode B. 
FFS to support discontinuous PRB assignment in CE mode A

In CE mode B, 6 PRBs are always used for PDSCH scheduling. 

	Repetition number
	[2 or 3]
	[2 or 3]
	The repetition number of PDSCH is dynamically indicated based on a set of values configured by higher layers.

	MCS
	[3 or 4]
	[3 or 4]
	Field size can be reduced from 5 bits.

Joint encoding with repetition number is not precluded.

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

	TPC for PUCCH
	2
	0
	Agreed for CE modeB to use PCmax,c. TPC field in DL grant is used for PUCCH power adaptation for CE mode A.

	NDI
	1
	1
	

	HARQ process number
	3 for FDD

4 for TDD
	1
	3 bits for FDD, 4 bits for TDD for CE mode A. Agreed for CE mode B.

	SRS request
	[0 or 1]
	0
	Agreed: At least for CE mode B, LC/CE UE does not support SRS transmission. FFS for CE mode A

	DAI
	0 for FDD

2 for TDD

0 for HD-FDD
	0
	

	HARQ-ACK resource offset
	2
	[0 or 1 or 2]
	Agreed for CE mode A. FFS for CE mode B.

	M-PDCCH repetition number
	2
	2
	Agreed


3.1.2 Company view Proposals and other issues
Proposal 1: For CE mode B, same RV mapping pattern {0, 2, 3, 1} is used for PDSCH transmission from PUSCH.
· Support: Panasonic, CATT, Lenovo, NEC, DCM, Samsung, Sony, Intel, Ericsson, IDC, Nokia Networks, MediaTek, QC
· Not support: HW(fixed RV)
Proposal 2: TPC field in DL grant is used for PUCCH power adaptation for CE mode A.

· Support: Panasonic, CATT, DCM, Samsung, Sony, Intel, Ericsson, IDC, Nokia Networks, MediaTek, QC
· Not support: 

Proposal 3: For CE mode A, at least aperiodic SRS request is supported. For aperiodic SRS, repetition of SRS transmission is not supported.
· Support: Panasonic, CATT,  Lenovo (trigger only in UL grant), NEC, Intel, IDC, QC 
· Not support: ZTE, Samsung (no A-SRS request by M1A, OK for M0A), Ericsson (no A-SRS in any CE mode)
(1) For CE mode A, the existing format 1A is reused for realization of functionalities of M1A
· Support : HW, HiSi,
· Not support:
(2) For CE mode A, NB index field is combined in the specification to PRB assignment field as an updated resource allocation (i.e., joint coding between NB index and PRB assignment)
· Support: HW, HiSi, 
· Not Support: ZTE
(3) Narrowband index and PRB index in CE mode B 
· For CE mode B, Narrowband Index size and PRB index in CE mode B are ‘0’ (i.e., fields are not present: Panasonic, CATT, ZTE, Lenovo, NEC, DCM (also okay with keeping NB index), Sony, HW (NB index), LG, 
· For CE mode B, only NB index is used (PRB assignment is not used): SS, Ericsson, LG, Intel, IDC, Samsung, Nokia Networks
· For CE mode B, only PRB assignment is used (NB index is not used): HW, , 
· For CE mode B, NB index + restricted PRB assignment (1 bit for 4/6 PRBs allocation): MediaTek (it can support synchronous UL HARQ in case of simultaneous UL/DL transmission, i.e., the remaining 2 PRBs can be used for M-PDCCH feedback when 4 PRBs are allocated for data transmission.)

(4) Resource allocation

· NB index (total NB accessible): CATT, Lenovo,  NEC, LG, Intel, Samsung, QC
· NB index (A subset of NBs with fixed 1-2bits): MediaTek 

· PRB allocation: Support discontinuous/continuous: Panasonic (select from 32 entries), ZTE (6bits), HW (6bits), MediaTek (4 or 6 PRBs for allocation in CE Mode B)
(5) MCS

· 3bits: Panasonic, Sony, IDC, LG

· 4bits: Samsung (Mode A), HW, Intel (CE mode A), Ericsson (prefer joint encoding with number of repetitions), MediaTek (4 bits for CE Mode A, maybe less bits for CE Mode B), QC (4 bits for mode A and less for mode B, but with different table/fields for these two)
(6) Repetition number of PDSCH in CE mode A:

· 2 bits: Panasonic,  NEC, DCM, Samsung, IDC, LG, Ericsson (if RRC configures a set explicitly), Nokia Networks, ZTE, MediaTek,  QC (+ interpretation of DCI field based on number of MPDCCH repetitions)  
· 3 bits : Lenovo, Intel, Ericsson (if RRC only configures the maximum number of repetitions)
· Same in mode A/B: HW(combined in the specification to MCS field), Samsung, ZTE(object to joint encoding with MCS)
(7) Repetition number of PDSCH in CE mode B:

· 2 bits: Panasonic, NEC, DCM, Samsung, Ericsson (if RRC configures a set explicitly), Nokia Networks, ZTE, QC (+ interpretation of DCI field based on number of MPDCCH repetitions)  
· 3 bits: LG, Lenovo, Intel, Ericsson (if RRC only configures the maximum number of repetitions), MediaTek
(8) ARO: 

· 2 bits in CE mode B: Panasonic, DCM, Ericsson, LG, Intel, NEC, 
· 1 bit in CE mode B: LG

· 0 bits in CE mode B: ZTE, Lenovo,  MTK, Samsung, Sony, Intel, HW, HiSi, QC
(9) A-SRS trigger in DL grant for CE mode A (in case A-SRS is supported, repetition of SRS transmission is not supported)

· 1 bit A-SRS trigger: : Panasonic, CATT, , NEC, Intel, IDC, QC
· 0 bit A-SRS trigger: : ZTE, Samsung (no A-SRS request by M1A, OK for M0A), Lenovo (trigger only in UL grant), Ericsson (no A-SRS in any CE mode)

3.2 DCI contents for unicast PUSCH scheduling

3.2.1 Proposed agreements on Unicast UL grant
	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
	[ceil(log2(number of narrowbands))]
	[ceil(log2(number of narrowbands))] if Case 1 is supported in CE mode B, otherwise 0
	In CE mode A, Case 1 is used, RAN1 needs to determine the number of indictable NBs and how to indicate. 

In CE mode B, FFS between Case 1 and Case 2

Jointly encoding with “PRB assignment field” is not precluded.

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

	Repetition number
	[2 or 3]
	[2 or 3]
	The repetition number of PUSCH is dynamically indicated based on a set of values configured by higher layers.

	MCS
	[3 or 4]
	[3 or 4]
	Field size can be reduced from 5 bits.

	TPC for PUSCH
	2
	0
	Agreed that the power is always maximum for CE mode B.

	NDI
	1
	1
	Agreed

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

	SRS request
	[0 or 1]
	0
	Agreed for CE mode B. FFS to support A-SRS in CE mode A

	UL index (for TDD)
	0 for FDD

2 for TDD
	0
	

	DAI (for TDD)
	0 for FDD

2 for TDD

0 for HD-FDD
	0
	

	CS and OCC index
	[0 or 3]
	0
	FFS whether to include CS/OCC bits in CE mode A

0 bits in CE mode B. 

	M-PDCCH repetition number
	2
	2
	Agreed


3.2.2 Company view Proposals and other issues:
Proposal 1: Aperiodic CSI is not supported in CE mode B. Supported in CE mode A
· Support: Pana, CATT, ZTE, Lenovo, NEC, Samsung, Sony, Intel, IDC, QC
· Not support: Ericsson (support in both) , DCM(concern), Nokia Networks (support in both), MediaTek (support in both)
Proposal 2: For CE mode A, at least aperiodic SRS request is supported. For aperiodic SRS, repetition of SRS transmission is not supported.
· Support: Pana, CATT, Lenovo, NEC, HW, Intel, IDC, Samsung, MediaTek, QC
· Not support: ZTE, Ericsson (no A-SRS in any CE mode)
(1) For CE mode A, the existing format 0 is reused for realization of functionalities of M0A. 

· Support : HW, HiSi

· Not Support:

(2) NB Index for mode B

· 0 bits: Pana, CATT, HW, HiSi, Sony, NEC, QC 
· Same as CE mode A: Samsung, Ericsson, Intel, IDC, Nokia Networks, MediaTekk
(3) PRB assignment for mode B:
· 3bits: Pana, Lenovo, NEC, Samsung, Sony, HW, Ericsson, IDC, Intel, Nokia Networks, MediaTek, QC
(4) CS/OCC

· 3bits: Pana 

· 3 bits for CE mode A, 0 bits for CE mode B: CATT, Lenovo, MTK, HW, Ericsson, Intel, Nokia Networks, NEC, QC
· 0 bits: Samsung, Intel, 

3.3 DCI contents for M-PDCCH scheduling paging

3.3.1 Proposed agreements for DCI scheduling paging
	DCI contents
	For both CE mode A and CE mode B
	Description

	S_flag
	1
	Agreed 

	Narrowband index
	[ceil(log2(number of narrowbands)) ]

	Joint coding with PRB assignment is not precluded.

	PRB assignment
	0
	6 PRBs are always used for PDSCH scheduling containing paging for cells supporting coverage enhancement, FFS for cells not supporting coverage enhancement.

	MCS
	[3]
	Field size can be reduced from 5 bits.

	Repetition number (PDSCH)
	[2 or 3]
	Repetition level for PDSCH containing paging can be dynamically indicated by DCI. The size is same to the field size of repetition index for PDSCH in unicast DL grant in CE mode B. FFS the bit size (between 2 or 3) 
Joint coding with MCS is not precluded.

	M-PDCCH repetition number
	2 
	Agreed. 


3.3.2 Company view Proposals and other issues
Proposal 1: Repetition index  for PDSCH containing paging can be dynamically indicated by DCI 
· Support: Pana, CATT, ZTE, Lenovo, NEC, DCM, MTK, SS, Sony, Intel, Ericsson, IDC, Nokia Networks, QC
· Not support: 
(1) M-PDCCH repetition number for DCI scheduling paging is indicated via DCI 

· Support: CATT, LG, Ericsson, HW, HiSi, ZTE, QC
· Not Support: Pana, Sony, Intel, IDC, Samsung, MediaTek
(2) NB index: 

· Whole system: CATT, Lenovo, NEC, DCM, Ericsson, IDC, LG, Intel, Samsung, Nokia Networks, ZTE, QC
· Restriction: Sony, Intel (open to considering a restricted set), MediaTek (restricted set) 

(3) PRB index

· 0 bits: CATT, Lenovo, Intel, Ericsson, IDC, LG, Nokia Networks, Sony
· Similar to CE mode A: NEC, MTK, HW, ZTE
(4) Repetition index/number bits:

· 3bits: Lenovo, NEC, Intel, LG, IDC, Ericsson, MediaTek
· 2bits: Samsung, ZTE, QC (further indication can be provided by bundle size of MPDCCH)
· Same to other cases: HW, Samsung, ZTE
(5) MCS

· 4 or 5 bits: Intel, Ericsson, MediaTek
3.4 DCI contents for M-PDCCH order (for PRACH transmission)
3.4.1 Proposed agreements for M-PDCCH order
· DCI M1A is used for M-PDCCH order in CE mode A. 
· FFS whether to support M-PDCCH order in CE mode B. 
· For CE mode A and if support for CE mode B:
i. At least the followings are included in M-PDCCH order
1. Details are FFS
	DCI contents
	Field size for CE mode A
	Field size for CE mode B
	Description

	CE level or PRACH configuration
	[x]
	[x]
	Coverage level (or repetition level) of the PRACH resource which will be used by initial PRACH transmission triggered by PDCCH order.

Initial CE level of PRACH resource used corresponding to M-PDCCH order can be dynamically indicated by the network

FFS: how to handle retransmission of PRACH in case of M-PDCCH order 
PRACH configuration can be one of the PRACH configurations signaled in SIB. The repetition level of the ordered PRACH follows the repetition level of the indicated PRACH configuration. 

FFS between CE level or PRACH configuration. If CE level is agreed, x=2.

	Preamble index
	6
	6
	

	PRACH mask index 
	4
	[0 or 4]
	PRACH mask index is used for on CE mode A. FFS on CE mode B

	M-PDCCH repetition number
	2
	2
	


3.4.2 Company view Proposals and other issues
Proposal 1: Initial CE level of PRACH resource used corresponding to M-PDCCH order can be dynamically indicated by the network.

· Support: Pana, CATT, Lenovo, NEC, Intel, Ericsson, IDC, Nokia Networks, ZTE, QC
· Not support: Samsung, Sony (already CE level is known), MediaTek (known CE level)
Proposal 2: A LC/CE UE switches to the next PRACH CE level after a configured number of attempts at the CE level (same mechanism to initial RACH procedure).

· Support: Pana, Sony, IDC, CATT, Samsung, MediaTek, QC
· Not support: Intel, Ericsson, 
Proposal 3: PRACH mask index is not used for CE mode B. FFS on CE mode A
· Support: Pana,Ericsson, MediaTek (maybe not need of M-PDCCH order for CE Mode B), QC
· Not support: CATT/Lenovo (both needed),  Intel (FFS), DCM, Samsung
(1) PRACH resource indication: 
· via PRB index (ZTE), via NB index (Sony),
(2) Support of M-PDCCH order:
· Necessity of this field needs discussion in RAN1: HW
3.5 UL grant carried in RAR
3.5.1 Proposed agreements for UL grant carried in RAR
	DCI contents
	Field size for CE mode A
	Field size for CE mode B
	Description

	Narrowband index
	Same as M0A narrowband index

	Same as M0B narrowband index
	NB index of Msg3 scheduling

	PRB assignment
	Same as M0A PRB assignment

	Same as M0B PRB assignment

	PRB location within the configured narrowband in narrowband index field.

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

	MCS
	[3 or 4]
	[3 or 4]
	Field size can be reduced from 5 bits.

	Narrowband location for M-PDCCH scheduling Msg3 retransmission/Msg4
	[x]
	[x]
	Narrowband index for M-PDCCH scheduling Msg3 retx/Msg4 can be configured by the network.
FFS whether this configuration is dynamic via UL grant in RAR or semi-static (implicit or explicit)

	M-PDCCH repetition level for Msg3 retransmission/Msg4
	0
	0
	M-PDCCH repetition index/level for Msg3 RETX/Msg4 is not explicitly indicated by any field carried in RAR (i.e., dynamically changeable by RAR)
 FFS how to derive. 

	TPC
	3
	0
	TPC is supported in CE mode A

	A-CSI
	1
	0
	A-CSI is supported in CE mode A

	UL index
	0
	0
	UL index is not supported


3.5.2 Company view Proposals and other issues
Proposal 1: the size of UL grant carried in RAR is 20 bits (same as legacy). 

· Support: Pana, CATT, Lenovo, Ericsson, IDC
· Not support: DCM (first discuss content), MTK, Intel (first discuss content), Samsung, NEC (first discuss content), QC(needs further discusison on the content)
Proposal 2: Repetition level(s) of M-PDCCH for Msg3 retransmission/Msg4 is the same as repetition level(s) of M-PDCCH scheduling RAR. 

· Support: DCM, Samsung, Ericsson, IDC, Intel, QC
· Not support: Pana (from set of PDSCH repetition levels of RAR), MediaTek (depending on the same/different DCI size)
(1) NB index

· Support: Pana, CATT, Lenovo, DCM, HW, Intel, Ericsson, IDC, Nokia Networks, MediaTek, QC
· Not support: Samsung
(2) Repetition level for M-PDCCH scheduling Msg3 retx/Msg4 dynamically indicated in RAR
· Not needed: Pana, CATT, Lenovo, Sony, HW, Intel, Ericsson, MediaTek, QC
· Needed:, 

(3) TPC, A-CSI, UL delay in CE mode A:

· Support: CATT, ZTE (only A-CSI), MTK, Samsung, NEC (support TPC and A-CSI), LG
· Not needed: Pana, Ericsson
3.6  Conclusions on open issues:
· The same size for repetition number of PDSCH and PUSCH in DL/UL grant is used 
· The size is FFS among 

· 2 bits in both CE modes 

· 3 bits in both CE modes

· 2 bits in CE mode A, 3 bits in CE mode B

· All narrowbands in the system bandwidth are schedulable by M0A and M1A for UL grant and unicast DL grant. 

· FFS details of resource allocation mechanism

· Alt 1: Separate field for narrowband index and PRB assignment

· Alt 1-1: PRB assignment field is 5 bits per resource allocation type 2 assuming 1.4 Mhz system bandwidth

· Alt 1-2: PRB assignment field is 5 bits with new mapping to allow discontinuous resource allocation

· Alt 1-3: PRB assignment field is 6 bits of bitmap

· Alt 2: Joint coding between narrowband index and PRB assignment

· Alt 2-1: New mapping (similar to resource allocation type 2)

· Alt 2-2: Use legacy resource allocation type 2 assuming system bandwidth

· MCS table is reduced at least by removing 64QAM entries

· The same MCS table is used for all cases 

· Size of MCS bits is FFS among 

· Support 3 bits (reduction) in both CE modes

· Support 4 bits in both CE modes

· 4 bits in CE mode A, 3 bits in CE mode B

· ARO in CE mode B, FFS among

· 2 bits in CE mode B with implicit PUCCH resource mapping

· 1 bits in CE mode B with implicit PUCCH resource mapping
· 0 bits in CE mode B with implicit PUCCH resource mapping
· 0 bits in CE mode B with explicit PUCCH resource mapping
· FFS whether to support M-PDCCH order triggered PRACH transmission in CE mode B
· PRACH mask index for CE mode B if supported
· FFS between 0 and 4 bits
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