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1	Introduction
In the Work Item (WI) for Rel-16 MTC enhancements for LTE, one of the objectives is scheduling enhancements [1]:
[image: ]
At RAN1#97 the following Working assumptions was agreed: 
Working assumption
· For unicast, scheduling of initial and retransmission TB(s) within one DCI is supported.
· Till the RAN1#98 meeting, consider potential simplifications that can help achieve a tradeoff between scheduling flexibility and DCI size. For example:
· Configurable maximum number of TBs per grant 
· Maximum size of DCI 
· Joint coding of DCI fields
· Reduced TBS choices
· Reduced resource allocation choices
· Reduced/eliminated RV field

Working assumption
For unicast, scheduling gaps for multiple transport blocks is supported and a scheduling gap can be configured by [RRC and/or DCI]
The support of scheduling gaps is UE optional feature regardless of the support of multiple TBs
FFS: Details on the scheduling gap such as duration, applicability, etc

A summary of earlier RAN1 agreements [2] is copied in Appendix B for reference. 
The feature lead summary from RAN1#97 is available in [3].
[bookmark: _Ref178064866]2	Unicast
2.1	General
Although the main benefits of the feature of scheduling multiple TBs with one DCI are in medium/poor radio conditions, it is preferable that the solution also gives the same scheduling flexibility as legacy operation in good radio conditions. i.e. when the required data rate can be achieved with single TB scheduling. The alternative would be to rely on RRC reconfigurations as the radio conditions changes, which will affect the user plane traffic in a negative manner for certain traffic, e.g. voice traffic (VoLTE). 
[bookmark: _Toc16872193]It is beneficial if the solution for scheduling of multiple TBs gives the same scheduling flexibility as legacy operation in good radio conditions, i.e. when only single TB scheduling are needed to support the traffic conditions.
It has been proposed to jointly code several parameters to limit the increased size of the DCI. When deciding on potential joint encoding of DCI fields, it is proposed that at least for the situation when the feature is enabled but only a single TB is scheduled, this should not limit the scheduling flexibility.
[bookmark: _Toc16872199]Joint encoding of DCI fields should not limit the scheduling flexibility when the feature is enabled but only a single TB is scheduled.
2.2 	Impact of the maximum number of TBs
An example of scheduling of 4 TBs for PUSCH with 4 repetitions on PUSCH and MPDCCH is depicted in Figure 1.
[image: ]
[bookmark: _Ref16756178]Figure 1: Scheduling example of PUSCH with 4 repetitions on MPDCCH, 4 repetitions on PUSCH, and 4 TBs scheduled with one DCI.
A summary of the transmission length for different values of MPDCCH repetitions, number of multiple TBs, and number of PUSCH repetitions is presented in Figure 2
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	4 PUSCH rep.
	8 PUSCH rep.
	16 PUSCH rep.
	32 PUSCH rep.

	 
	Nrof TBs
	Nrof TBs
	Nrof TBs
	Nrof TBs

	MPDCCH
	1
	2
	4
	8
	1
	2
	4
	8
	1
	2
	4
	8
	1
	2
	4
	8

	4
	12
	16
	24
	40
	16
	24
	40
	72
	24
	40
	72
	136
	40
	72
	136
	264

	8
	16
	20
	28
	44
	20
	28
	44
	76
	28
	44
	76
	140
	44
	76
	140
	268

	16
	24
	28
	36
	52
	28
	36
	52
	84
	36
	52
	84
	148
	52
	84
	148
	276


[bookmark: _Ref16756799]Figure 2: Total transmission length for different number of TBs and repetitions on MPDCCH and PUSCH.
It can be noted that with 32 repetitions on PUSCH, the total transmission length is above 250ms if 8 TBs is used, which may be too long to be applicable to certain services, e.g. voice. If only 2 TBs are used, the total transmission length is below 100ms which is considered to be more within the acceptable range for e.g. voice services.
[bookmark: _Toc16872194]The total transmission length when allocating 8 TBs with one DCI may be prohibitively large for certain services.

The achieved duty cycle on PUSCH (i.e. the number of sub frames within on transmission cycle that is used for PUSCH transmissions) is shown in Figure 3, and the corresponding estimated coverage gain (computed via the difference in duty cycle), is shown in Figure 4.
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[bookmark: _Ref16756899]Figure 3: PUSCH duty cycle for different number of TBs and repetitions on MPDCCH and PUSCH.
	 
	4 PUSCH rep.
	8 PUSCH rep.
	16 PUSCH rep.
	32 PUSCH rep.
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	1
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	2
	4
	8
	1
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	4
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	1
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	N/A
	1,8
	3,0
	3,8
	N/A
	1,2
	2,0
	2,5
	N/A
	0,8
	1,2
	1,5
	N/A
	0,5
	0,7
	0,8

	8
	N/A
	2,0
	3,6
	4,6
	N/A
	1,5
	2,6
	3,2
	N/A
	1,0
	1,7
	2,0
	N/A
	0,6
	1,0
	1,2

	16
	N/A
	2,3
	4,3
	5,7
	N/A
	1,9
	3,3
	4,3
	N/A
	1,4
	2,3
	2,9
	N/A
	0,9
	1,5
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[bookmark: _Ref16756910]Figure 4: Estimated coverage gain compared to single TB transmission for different number of TBs and repetitions on MPDCCH and PUSCH.
It can be noted that also with only 2 TBs being allocated via one DCI, a significant gain is achieved, in the range of 0.5 to 2.3dB depending on number of repetitions on MPDCCH and PUSCH.   

[bookmark: _Toc16872195]A gain in the order of 0.5 to 2.3dB (depending on number of repetitions on MPDCCH and PUSCH) may be achieved when allocating 2 TBs with one DCI.

Scheduling of multiple TBs requires an increase of the size of the DCI. An overview of the reduced coverage with respect to 1% MPDCCH error rate for different number of MPDCCH repetitions and additional bits to the DCI is presented in [4], and summarized in Table 1. With the addition of maximum 3 bits, the MPDCCH coverage is only affected by 0.19-0.26 dB, whereas for 12 bits addition, the MPDCCH coverage is reduced by 0.70-0.89 dB.
[bookmark: _Toc16872196]Adding max 3 bits in the DCI reduces the MPDCCH coverage by 0.19-0.26 dB, whereas adding 12 bits reduces the MPDCCH coverage by 0.70-0.89 dB.
[bookmark: _Ref14081840]Table 1: Impact of DCI size on MPDCCH coverage.
	MPDCCH repetitions
	Additional bits on top of baseline 29 bits for DCI

	
	+3
	+6
	+9
	+12

	1
	0.23
	0.46
	0.67
	0.89

	2
	0.20
	0.42
	0.63
	0.82

	4
	0.19
	0.42
	0.56
	0.75

	8
	0.22
	0.41
	0.61
	0.76

	16
	0.20
	0.40
	0.58
	0.70

	32
	0.26
	0.45
	0.51
	0.73



Several information fields have been identified to be common for all TBs being scheduled by one DCI. However, at least the new data indicator (NDI) and the redundancy version (RV) index need further consideration. 
If a maximum of eight TBs is scheduled, this requires 8 bits in the DCI to convey the new data indicator. With an RRC configured maximum number of scheduled TBs, the number of bits may be limited to the actual maximum number of TBs that are suitable for the traffic conditions that are considered, thus reducing the impact on the DCI size. 
As an example, if the traffic conditions are such that scheduling of no more than two TBs with one DCI is suitable, this will reduce the impact of the increased DCI size from 7 bits to 1 bit with respect to new data indication, thus allowing for a considerably smaller DCI, and better MPDCCH coverage.
Based on that a significant gain with respect to PUSCH/PDSCH coverage can be obtained also with 2 or 4 TBs allocated via one DCI, and that limiting the maximum number of allocated TBs may provide a significant reduction in the size of the DCI, it is proposed that the maximum number of TBs allocated with one DCI is RRC configured in the set {2, 4, 8}. 
[bookmark: _Toc16872200]For unicast, the maximum number of TBs supported when scheduling multiple TBs with one DCI is RRC configured in the set {2, 4, 8}.
2.3	DCI fields
The fields of DCI format 6-1A and 6-0A are shown in Table 2 with an interpretation of updates needed for scheduling multiple TBs with one single DCI. 
[bookmark: _Ref16841213]Table 2: Impacted fields in DCI format 6-1A/6-0A.
	DCI field
	Number of bits in legacy DCI format 6-1A
	Interpretation when multiple transport blocks enabled via RRC

	Flag for 6-0/6-1 differentiation
	1
	Same value for all TBs

	Frequency-hopping flag
	1
	Same value for all TBs

	Resource assignment
	5-9
	Same value for all TBs

	Number of PDSCH repetitions
	2
	Same value for all TBs

	HARQ process number
	3 (FDD) or 4 (TDD) 
	FFS 

	MCS
	4
	Same value for all TBs

	RV
	2
	Same value for all initial transmissions’ TBs
Allocation for retransmissions FFS

	NDI
	1
	Proposed to use bitmap for the allocated HARQ processes

	PMI confirmation (TM6-specific)
	1
	Same value for all TBs

	Precoding information (TM6-specific)
	2 or 4
	Same value for all TBs

	DM-RS scrambling / antenna ports (TM9-specific)
	2
	Same value for all TBs

	DL assignment index (TDD-specific)
	2
	Same value for all TBs

	TPC command
	2
	Same value for all TBs

	SRS request
	1
	Same value for all TBs

	Ack/Nack offset
	2
	Same value for all TBs

	Number of MPDCCH repetitions
	2
	Same value for all TBs

	DCI field
	Number of bits in legacy DCI format 6-0A
	Interpretation when multiple transport blocks enabled via RRC

	Flag for 6-0/6-1 differentiation
	1
	Same value for all TBs

	Frequency-hopping flag
	1
	Same value for all TBs

	Resource assignment
	5-9
	Same value for all TBs

	MCS
	4
	Same value for all TBs

	Number of PUSCH repetitions
	2
	Same value for all TBs

	HARQ process number
	3
	FFS

	NDI
	1
	Proposed to use bitmap for the allocated HARQ processes

	RV
	2
	Same value for all initial transmissions’ TBs
Allocation for retransmissions FFS

	TPC command
	2
	Same value for all TBs

	DL assignment index (TDD-specific)
	2
	Same value for all TBs

	UL index (TDD-specific)
	2
	

	CSI request
	1
	Same value for all TBs

	SRS request
	1
	Same value for all TBs

	Number of MPDCCH repetitions
	2
	Same value for all TBs



2.3.1	Allocated HARQ process
For initial transmissions, the allocated HARQ processes can contiguously follow a single HARQ process number indicted in the DCI. A problem with this approach may arise with retransmissions, since the HARQ processes subject to retransmissions may not be contiguous. To handle this, it is considered that either new data has to be allocated to any intermediate HARQ processes between the HARQ processes with retransmission, or the allocated HARQ processes need to be specifically allocated, e.g. via a bitmap. 
[bookmark: _Toc16872197]For unicast, the specification of the allocated HARQ processes in conjunction with retransmissions needs further study.
2.3.2	Redundancy version
When 4 or more repetitions are used for PUSCH/PDSCH, the RV will be cycled in each transmission and all RVs will be scheduled, and it may be less of a need for setting the RV individually for each HARQ process. 
[bookmark: _Toc16872201]At least for CE mode A, when 4 or more repetitions are scheduled on PUSCH/PDSCH, the single RV field in the DCI is used for all HARQ processes.
When less than 4 repetitions are scheduled, the RV for retransmissions needs to be considered.  
[bookmark: _Toc16872198]For CE mode A, when 1 or 2 repetitions are used, the allocation of RV field to the scheduled HARQ processes for retransmissions needs further study. 
2.3.3	New data indicator
For the new data indicator, it is proposed to extend the existing NDI field to provide a similar binary indication as in legacy for each allocated HARQ processes.  
[bookmark: _Toc16872202]For unicast, the NDI for each scheduled HARQ process is parameterized via a bitmap of length equal to the maximum RRC configured TBs, i.e. {2, 4, 8} bits.
2.3.4 	Number of TBs
To allow for a minimum impact on the size and the design of the DCI, the following is proposed: 
[bookmark: _Toc16872203]For unicast, a parameter of size log2(max RRC configured TBs), i.e. {1, 2, 3} bits, is added to the DCI to indicate the number of scheduled TBs.
[bookmark: _Toc16872204]For unicast, when RRC configured with a maximum of 2 TBs, the allocated HARQ processes are contiguous and the value for the first HARQ process number is reused. 
[bookmark: _Toc16872205]For unicast, when RRC configured with a maximum of 2 TBs, the single RV field in the DCI is used for all allocated HARQ processes.
The above results in an increase of the DCI with 2 bits for the case of RRC configuration of scheduling of max 2 TBs.
[bookmark: _Toc16872206]For unicast, when RRC configured with a maximum of 4 or 8 TBs, the indication of allocated HARQ processes and RV for the respective HARQ process is further studied.
3	Multicast
It was agreed in RAN1#97 that for scheduling of multiple TBs carrying SC-MTCH, a DCI field indicates the number of scheduled TBs. Since the current SC-MTCH DCI is much smaller than the unicast DCI, it should be possible to introduce more bits in the DCI to indicate the number of scheduled SC-MTCH segments. At the same time, the increase of the DCI size should be kept to a minimum to obtain maximum coverage. Considering both DCI size increase and scheduling flexibility, it is proposed to introduce 3 bits indicating the number of SC-MTCH segments.
[bookmark: _Toc873511][bookmark: _Toc16872207]For SC-MTCH, the DCI field indicating the number of scheduled TBs is of size 3 bits, indicating the number of scheduled SC-MTCH segments in the range {1-8}.
4	Conclusion
We have made the following observations:
Observation 1	It is beneficial if the solution for scheduling of multiple TBs gives the same scheduling flexibility as legacy operation in good radio conditions, i.e. when only single TB scheduling are needed to support the traffic conditions.
Observation 2	The total transmission length when allocating 8 TBs with one DCI may be prohibitively large for certain services.
Observation 3	A gain in the order of 0.5 to 2.3dB (depending on number of repetitions on MPDCCH and PUSCH) may be achieved when allocating 2 TBs with one DCI.
Observation 4	Adding max 3 bits in the DCI reduces the MPDCCH coverage by 0.19-0.26 dB, whereas adding 12 bits reduces the MPDCCH coverage by 0.70-0.89 dB.
Observation 5	For unicast, the specification of the allocated HARQ processes in conjunction with retransmissions needs further study.
Observation 6	For CE mode A, when 1 or 2 repetitions are used, the allocation of RV field to the scheduled HARQ processes for retransmissions needs further study.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Joint encoding of DCI fields should not limit the scheduling flexibility when the feature is enabled but only a single TB is scheduled.
Proposal 2	For unicast, the maximum number of TBs supported when scheduling multiple TBs with one DCI is RRC configured in the set {2, 4, 8}.
Proposal 3	At least for CE mode A, when 4 or more repetitions are scheduled on PUSCH/PDSCH, the single RV field in the DCI is used for all HARQ processes.
Proposal 4	For unicast, the NDI for each scheduled HARQ process is parameterized via a bitmap of length equal to the maximum RRC configured TBs, i.e. {2, 4, 8} bits.
[bookmark: _GoBack]Proposal 5	For unicast, a parameter of size log2(max RRC configured TBs), i.e. {1, 2, 3} bits, is added to the DCI to indicate the number of scheduled TBs.
Proposal 6	For unicast, when RRC configured with a maximum of 2 TBs, the allocated HARQ processes are contiguous and the value for the first HARQ process number is reused.
Proposal 7	For unicast, when RRC configured with a maximum of 2 TBs, the single RV field in the DCI is used for all allocated HARQ processes.
Proposal 8	For unicast, when RRC configured with a maximum of 4 or 8 TBs, the indication of allocated HARQ processes and RV for the respective HARQ process is further studied.
Proposal 9	For SC-MTCH, the DCI field indicating the number of scheduled TBs is of size 3 bits, indicating the number of scheduled SC-MTCH segments in the range {1-8}.

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref521421708][bookmark: _Ref174151459][bookmark: _Ref189809556]RP-191356, “Revised WID: Additional MTC enhancements for LTE”, RAN#84, Newport Beach, USA, June 3 – 6 2019
[bookmark: _Ref7449360]R1-1907630, “RAN1 agreements for Rel-16 Additional MTC Enhancements for LTE”, RAN1#97, Reno, USA, May 13 – 17 2019
[bookmark: _Ref525895303][bookmark: _Ref7508594]R1-1907617, “Updated feature lead summary for Scheduling of multiple DL/UL transport blocks for LTE-MTC”, Ericsson, RAN1#97, Reno, USA, May 13 – 17 2019
[bookmark: _Ref14081582]R1-1905958, “Scheduling of multiple DL/UL transport blocks in LTE-MTC”, Ericsson, RAN1#97, Reno, USA, May 13–17, 2019

Appendix A: RAN1 agreements
In RAN1#97, the following agreements were made:
Working Assumption
· For unicast, scheduling of initial and retransmission TB(s) within one DCI is supported.
· Till the RAN1#98 meeting, consider potential simplifications that can help achieve a tradeoff between scheduling flexibility and DCI size. For example:
· Configurable maximum number of TBs per grant 
· Maximum size of DCI 
· Joint coding of DCI fields
· Reduced TBS choices
· Reduced resource allocation choices
· Reduced/eliminated RV field

Working Assumption
For unicast, scheduling gaps for multiple transport blocks is supported and a scheduling gap can be configured by [RRC and/or DCI]
· The support of scheduling gaps is UE optional feature regardless of the support of multiple TBs
· FFS: Details on the scheduling gap such as duration, applicability, etc.

Agreement
For scheduling of multiple TBs with SC-MTCH, scheduling gaps are supported.

Agreement
[bookmark: _Hlk16680523]For scheduling of multiple TBs with SC-MTCH, a DCI field indicates the number of scheduled TBs.

In RAN1#96bis, the following agreements were made:
For further discussion
Which of the following features that should be possible to configure and/or use in combination with scheduling of multiple TBs
· Rel-14 feature for new numbers of repetitions for PUSCH and modulation restrictions for PDSCH/PUSCH in CE mode A
· Rel-14 feature for 2984 bits max UL TBS in 1.4 MHz in CE mode A
· Rel-14 feature on HARQ-ACK bundling in HD-FDD in CE mode A
· Rel-14 features for 5 or 20 MHz max PDSCH/PUSCH channel bandwidths in CE mode A/B
· Rel-14 feature for 10 downlink HARQ processes in FDD in CE mode A
· Rel-14 feature for dynamic HARQ-ACK delay for HD-FDD in CE mode A
· Rel-15 features for flexible starting PRB for PDSCH/PUSCH in CE mode A/B
· Rel-15 feature for PUSCH sub-PRB allocation in CE mode A/B
· Rel-15 feature for 64QAM for non-repeated unicast PDSCH in CE mode A
· Rel-15 feature for uplink HARQ-ACK feedback in DCI in CE mode A/B
Companies are encouraged to provide their preference on this issue.

Agreement
For unicast, the UE is configured for interleaved transmission of subframe repetitions of the respective TBs separately for DL and UL via RRC signaling.

Agreement 
For CE mode A, HARQ ACK/NACK feedback bundling on PUCCH can be enabled or disabled by [RRC and/or DCI], when multiple DL transport blocks are assigned by a single DCI (details FFS). If the network does not enable it, each TB has its own separately encoded HARQ ACK/NACK feedback
· FFS: Maximum bundle size

Agreement 
For the DL unicast for a UE, when multiple TBs are scheduled by one DCI, the parameter value for number of PDSCH repetitions is the same across all the TBs scheduled by that DCI, and there is only a single parameter field for number of MPDCCH repetitions and only a single parameter field for SRS request.

Agreement 
For scheduling of multiple TBs with SC-MTCH, the same parameter values for {MCS, resource assignment, number of repetitions} is used for all TBs

In RAN1#96, the following agreements were made:
Recommendation for future meetings:
The use of scheduling gaps for unicast/multicast is further studied.

Agreement
Support option 3 from below
For the case of single DCI scheduling multiple transport blocks with repetitions, scheduling of transport blocks repetitions is down selected between:
· Option 1: All the repetitions for one transport block are contiguously scheduled in valid UL/DL subframes
· Option 2: The repetitions for one transport block are interleaved with repetitions of all the other transport blocks
· Option 3: Option 1 and 2 are supported and eNB configures among them
Above applies for unicast only.

Agreement
[bookmark: _Hlk4158651][bookmark: _Hlk4357620]For the DL/UL unicast for a UE, when multiple TBs are scheduled by one DCI, the parameter values for {MCS, Resource assignment, Repetitions} are the same across all the TBs scheduled by that DCI.
· If specified, in the case where one DCI schedules TB for both initial and retransmission, the above applies for TBs for both initial and retransmission

In RAN1#95, the following agreements were made:
Agreement
For CEmodeA, the maximum number of scheduled transport blocks with one single DCI is 8 in the UL, 8 in the DL

Agreement
The following working assumption is confirmed
For CEmodeB, the maximum number of scheduled transport blocks with one single DCI is 4 in the UL, 4 in the DL

Agreement
For both UL and DL unicast, at least consecutive resource allocation in time is supported when multiple TBs are scheduled by one single DCI. 
-	Above applies only for valid subframes within the consecutive resource allocation in time
-	FFS: Whether time gaps between two TBs is also supported

For future meetings in Rel-16 eMTC:
Further consider which Rel-14/15 features that should be possible to configure together with scheduling of multiple DL-UL transport blocks.

Agreement
For the DL unicast for a UE, when multiple TBs are scheduled by one DCI, the following parameter values are the same across all the TBs:
-	Frequency-hopping flag, PMI confirmation (TM6-specific), Precoding information (TM6-specific), DM-RS scrambling / antenna ports (TM9-specific), Downlink assignment index (TDD-specific), PUCCH power control
-	FFS: MCS, RV, Resource assignment, Number of PDSCH repetitions

Agreement
For the UL unicast, when multiple TBs are scheduled by one DCI, the following parameter values are the same across all the TBs:
-	Frequency-hopping flag, TPC command
-	FFS: MCS, RV, Resource assignment, Repetition number, Downlink assignment index (TDD-specific)

For next meeting
For unicast when multi-TBs are scheduled, companies are encouraged to bring in DCI designs which can support
1.	scheduling of initial and retransmission TBs within one DCI
2.	scheduling of initial TBs within one DCI, and retransmissions with one DCI
[bookmark: _Hlk884881]3.	scheduling of initial TBs within one DCI, and retransmission can only be scheduled by individual DCI
RAN1 tries to make a decision on which case is specified in the next meeting based on the trade-off between DCI overhead and scheduling flexibility comparisons of the three cases.

Agreement
For the case of single DCI scheduling multiple transport blocks with repetitions, scheduling of transport blocks repetitions is down selected between:
[bookmark: _Hlk882206]Option 1: All the repetitions for one transport block are contiguously scheduled in valid UL/DL subframes
Option 2: The repetitions for one transport block are interleaved with repetitions of all the other transport blocks
Option 3: Option 1 and 2 are supported and eNB configures among them.

Agreement
The maximum number of TBs for multicast is 8.


In RAN1#94bis, the following agreements were made:
Agreement
Confirm the working assumption that
· For unicast, when multiple DL/UL transport blocks are assigned by a single DCI, each transport block corresponds to a unique HARQ process. 

Agreement
[bookmark: _Hlk528830882]For CE mode A, the maximum number of scheduled transport blocks with one single DCI is [8] for CE mode A for UL.
For CE mode A, the maximum number of scheduled transport blocks with one single DCI is [8] for CE mode A for DL.

Agreement
The maximum number of scheduled transport blocks with one single DCI for CE mode A for either UL or DL is fixed to [8]

Working Assumption
[bookmark: _Hlk528831337]For CE mode B, the maximum number of scheduled transport blocks with one single DCI is 4 in the UL, and 4 for the DL.

Agreement
The maximum number of scheduled transport blocks with one single DCI for CE mode B for either UL or DL is fixed to 4 (working assumption)

For further study until next meeting:
How to efficiently handle retransmissions when scheduling multiple DL/UL transport blocks.

Agreement
The UE should only monitor one DCI size in the UE specific search space

For further consideration:
Optimization of the DCI size and the impact of aspects including number of transport blocks, scheduling pattern (interleaving and scheduling gap), resource assignment, modulation and coding scheme, retransmissions.

Agreement
Using one DCI to schedule multiple TBs for SC-MTCH is supported, and it is configured and enabled per SC-MTCH via SC-PTM configuration message in SC-MCCH. FFS the maximum number of TBs can be scheduled by one DCI.

Agreement
[bookmark: _Hlk4358342]For CE mode A, HARQ ACK/NACK feedback bundling or multiplexing on PUCCH can be enabled or disabled by [RRC and/or DCI], when multiple DL transport blocks are assigned by a single DCI. If the network does not enable it, each TB has its own separately encoded HARQ ACK/NACK feedback, i.e., no HARQ ACK/NACK feedback bundling or multiplexing. 
· RAN1 further compare the performance between HARQ ACK/NACK feedback bundling and multiplexing and down-select between the two options. 
For CE mode B, further study if there is a benefit for HARQ ACK/NACK feedback bundling or multiplexing on PUCCH. If there is a benefit identified, same configuration principle as CE mode A can be applied, i.e., this feature can be enabled or disabled by [RRC and/or DCI]. 

In RAN1 #94 the following agreement was made with respect to Scheduling of multiple DL/UL transport blocks:
Agreement
Specify scheduling of multiple transport blocks for both CE Mode A and B
Agreement
The possibility of scheduling multiple DL/UL transport blocks is configured via RRC. Details TBD
Agreement
When scheduling of multiple TBs is enabled, the number of scheduled transport blocks (>= 1) should be dynamically selected via DCI. The maximum number of scheduled transport blocks with one single DCI is [TBD].
The number of blind decodes for MPDCCH is not increased as a result of scheduling multiple TBs
Conclusion
When multiple TBs are scheduled by one DCI, study interleaving amongst TBs from different HARQ process in cases of repetitions
· Companies are encouraged to submit evaluation results in the next RAN1 meeting

Agreement
One DCI to schedule multiple TBs for SC-MCCH is not supported
Working assumption
For unicast, when multiple DL/UL transport blocks are assigned by a single DCI, each transport block corresponds to a unique HARQ process. 
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