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1 Introduction

In RAN1#98 and #94bis meetings, the following agreements were achieved [1] [2]:
	RAN1 #98
Agreement

In RAN1#98bis, select one of the following options for unicast in CE mode A

For the purpose indicating the number of TBs

· Option 1: 1 bit is added to the DCI to indicate 1 TB or multiple TBs

· FFS: Details on how to indicate the exact number of TBs in case it is multiple

· Option 2: A new or repurposed field(s) in DCI indicates implicitly or explicitly to indicate 1 TB or multiple TBs

· FFS: Details on how to indicate the exact number of TBs in case it is multiple

· Option 3: 1 bit is added to the DCI to indicate one of the following:

· Up to 4 TBs are scheduled 

· In which case, a bit map is used to indicate details

· Up to 8 TBs are scheduled

· In which case, a table is used to indicate details

Agreement

In RAN1#98bis, select one of the following options for unicast in CE mode B

For the purpose indicating the number of TBs

· Option 1: 1 bit is added to the DCI to indicate 1 TB or multiple TBs

· FFS: Details on how to indicate the exact number of TBs in case it is multiple

· Option 2: A new or repurposed field(s) in DCI indicates implicitly or explicitly to indicate 1 TB or multiple TBs

· FFS: Details on how to indicate the exact number of TBs in case it is multiple

· Option 3: 1 bit is added to the DCI to indicate mixed(initial and retransmission) scheduling and non-mixed scheduling

· Depending on whether it is mixed or non-mixed scheduling, UE interpretes the field indicating the number of TBs differently

· FFS: Details

Agreement

For unicast, at least when the scheduling with a single DCI includes retransmission(s) in some of the allocated HARQ process(es), the allocation of the HARQ processes is downselected from the following options in RAN1#98bis

· Option 1: Contiguous allocation of any starting HARQ process #

· FFS: The number of contiguous allocations defined in the DCI

· Option 2: Contiguous allocation of a limited set of HARQ processes

· FFS: The number of contiguous allocations defined in the DCI 

· Option 3: Allocation of any set of HARQ processes

· Option 4: Allocation of a limited set of HARQ processes

· Option 5: Contiguous allocation for mixed(initial+retransmisson) scheduling and non-contiguous allocation for all-initial or all-retx scheduling 

Down selection to be made separately for CE mode A and B

Agreement

For multicast, the size of the DCI field indicating the number of scheduled TBs for SC-MTCH is 3 bits
Agreement

For multicast, optional scheduling gaps can be configured by higher layers. It is left to RAN2 whether to do the configuration in SC-MCCH or SIB.
Agreement

· For unicast, for an MPDCCH ending in subframe N, the timing relationship for PDSCH is such that no PDSCH associated with the MPDCCH is received before subframe N+2.

· For unicast, for an MPDCCH ending in subframe N, the timing relationship for PUSCH is such that no PUSCH associated with the MPDCCH is transmitted before subframe N+4.

· For unicast, for a PDSCH transmission ending in subframe N, the corresponding HARQ-ACK is transmitted no earlier than in subframe N+4.

Conclusion

There is no consensus on the support of HARQ-ACK bundling in CE mode B for unicast multi-TB scheduling
Agreement

For unicast multi-TB scheduling, HARQ-ACK multiplexing in CE mode B is not supported

Agreement

For the design of DCI for multiple DL/UL TB:

· At least when a single TB is scheduled, aim for similar scheduling flexibility as that of legacy DCI

· Possible exceptions at least for some cases are the frequency hopping flag and RV index field

Agreement:

· For unicast, select option(s) from the following options

· Option 1: Scheduling of up to 8 TBs is supported with a single DCI design.

· Target for up to 6 bits overhead increase compared to legacy DCI

· Option 2: For unicast, the maximum number of scheduled TBs with one single DCI for CE mode A for either UL or DL is RRC configured within the set {1, 2, [4], 8} in a UE specific manner. 

· The design methodology for the DCI for different maximum number of TBs is further studied 

· For the 2 TB case, target for up to 3 bits overhead increase compared to legacy DCI

· Note: Option 2 will require modification on existing agreement

· The following working assumption is confirmed.

· For unicast, scheduling of initial and retransmission TB(s) within one DCI is supported

· For unicast, the new data indication is individually provided for each allocated HARQ process.

Agreement

The following working assumption is confirmed:

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.

For further discussion in RAN1#98bis

· For unicast, discuss whether the use of scheduling gaps can be used to allow early termination of an ongoing (multi-TB) uplink transmission.
· For unicast, discuss whether the start of the HARQ feedback on the uplink should be the same or can be different in the FD-FDD and HD-FDD cases. (Note that the answer may be different in the HARQ-ACK bundling and non-bundling cases.

· Prioritize HD-FDD case


This contribution provides further discussion on multiple transport blocks (TBs) scheduling. 
2 Interleaving
In RAN1 #96 meeting, interleaving was agreed to be configurable. When interleaving is enabled, the interleaving granularity, which is the number of consecutive repetitions for each TB shown in Figure 1, needs to be defined. In addition, the value of interleaving granularity should also take the frequency hopping and/or RV updating into consideration. In order to combine different repetitions of one TB to improve the SNR, it is beneficial for the consecutive repetitions of one TB to be in the same narrowband. Therefore, the value of interleaving granularity should be N*Ych. 
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Proposal 1: Interleaving granularity should be introduced and its value is integral multiple of Ych.
As shown in Figure 2, although different TBs are interleaved with granularity of Ych, the frequency hopping switching position may not match with the TB switching position. As a result, the TB1 in narrowband 1 cannot be combined with the other TBs in narrowband 2, which will largely degrade the decoding performance.
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Observation 1: Time-interleaving may affect the frequency hopping.
One straightforward way to improve the combining gain is that when interleaving is enabled, PUSCH/PDSCH starts at the subframe n, where n satisfies that n mode Ych = 0. It is illustrated in Figure 3.


[image: image3]
Proposal 2: When interleaving is enabled, the PUSCH/PDSCH starts at the subframe n which satisfies that n mode Ych = 0.
According to the existing RV updating rule, RV changes every Nacc absolute subframes. However, the time-interleaving may affect the RV updating principle. As shown in Figure 4 for CEModeB UEs in FDD mode, each TB repeats 4 subframes before interleaved with other TBs. Assuming that 4 TBs are scheduled in one single DCI and the TBs are interleaved every 4 subframes, then the RVs for all the TBs are always the same, which will seriously affect the decoding performance. Therefore, the RV updating principle needs to be enhanced for multiple TBs configured with time-interleaving.
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Observation 2: Time-interleaving may affect the RV updating behavior.
In order to tackle this issue, different TBs can change their RV independently, based on their relative transmitting subframes. As shown in Figure 5, 4 TBs are scheduled via one DCI with interleaving enabled, each TB changes its RV based on the number of its own transmitting subframes.
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Proposal 3: When multiple TBs are scheduled via one DCI, the RV of each TB is updated independently.
3 Multiple TBs scheduling for unicast

In this section, the technical issues related to multiple TBs scheduling for unicast are discussed.

3.1 Scheduling gap

In our view, the scheduling gap can be enabled or disabled by RRC. In addition, more flexibility for using scheduling gap should be allowed. Because if the number of the scheduled TBs is small, it is unnecessary to use the scheduling gap, since scheduling gap is introduced targeting for increasing the scheduling flexibility when the number of the scheduled TBs is large. However, using one special DCI field to configure the scheduling gap will increase the DCI size and the decoding burden of the control channel. Therefore, whether to use the scheduling gap can be implicitly derived based on the number of the scheduled TBs. 
Proposal 4: The scheduling gap is enabled by RRC and whether to use the scheduling gap is based on the number of the scheduled TBs.
3.2 Rel-14/15 features
The paper [4] pointed out that when designing the DCI for scheduling multiple TBs, the Rel-14/15 features should be considered together. 

For MTC Rel-13 ~ Rel-15, a lot of new features were introduced, and there were discussion on which features can be supported simultaneously. However, it seems the discussion on DCI for the newly introduced features was not depending on the other already supported features. Since the DCI size and contents of supported features are already defined in the specification, it is not necessary to couple the DCI design of new features with the other already supported features. 

Observation 3: The DCI design of scheduling multiple TBs is decoupled with Rel-14/15 features.
3.3 Maximum number of scheduled TBs with one single DCI
In RAN1 #98 meeting, some contributions [4][5] showed special concerns on the maximum number of scheduled TBs with one single DCI due to the DCI overhead and proposed to configure the maximum number of the scheduled TBs via UE specific RRC. However, even the maximum number of scheduled TBs with one single DCI is configurable, the DCI design for the 8 TBs is still needed. The concern over DCI size increase can be also be addressed while only 3 bits are needed for supporting scheduling 8 TBs with one DCI as shown in Section 3.4.5. In addition, if the maximum number of scheduled TBs is configured to different values, we should have different DCI designs, which will tremendously increase the work load of the specification and UE processing. Therefore, there is no need to configure the maximum number of TBs per grant. 
Proposal 5: The maximum number of TBs per grant is fixed for both CE mode A and CE mode B for either UL or DL.
3.4 DCI design
3.4.1 HARQ process allocation 
When only initial transmission TBs or only retransmission TBs are scheduled with one DCI, it is very necessary to enable discontinuous HARQ process allocation, because the transmission errors occur randomly and the HARQ process numbers used for retransmissions can be arbitrary. For example, if the TBs with odd HARQ process number are received successfully and the TBs with even HARQ process number are all retransmissions, then continuous HARQ process allocation cannot be applied. 
When the initial and retransmission TBs are scheduled by one DCI, continuous HARQ process allocation is enough. As multiple TBs scheduling is generally used when the data traffic is very large. Therefore, during the data transmission, there are always initial TBs and retransmission TBs to construct continuous HARQ processes. 
Proposal 6: When only initial transmission TBs or only retransmission TBs are scheduled, discontinuous HARQ process allocation is used, while for scheduling of both initial and retransmission TBs by one DCI, consecutive HARQ processes allocation is used.

3.4.2 Scheduled TB number and HARQ processes indication
Mixed scheduling
For multiple TB scheduling, there would be large amount of data to be transmitted, so there are always enough initial TBs and retransmitted TBs to construct a continuous HARQ processes during the transmission. In order to maintain flexible scheduling, arbitrary starting HARQ process should be supported. 
Proposal 7: For mixed scheduling, arbitrary starting HARQ process allocation is supported.
Based on the discussion above, we show all the possible combinations in Table 1 for mixed scheduling with continuous HARQ processes and arbitrary starting HARQ process. We can observe that at least 10 bits are needed to indicate all the states for mixed scheduling. 
Table 1. Mixed scheduling for consecutive HARQ process number

	Number of scheduled TBs
	The starting HARQ  process candidates
	Number of  initial/retransmission states of scheduled TBs
	Number of total combinations

	2
	{0,1,2,3,4,5,6}
	22
	28

	3
	{0,1,2,3,4,5}
	23
	48

	4
	{0,1,2,3,4}
	24
	80

	5
	{0,1,2,3}
	25
	128

	6
	{0,1,2}
	26
	192

	7
	{0,1}
	27
	256

	8
	{0}
	28
	256

	total number
	
	
	988(10 bits)


Proposal 8: For mixed scheduling, at least 10 bits are used to indicate the number of scheduled TBs, the starting HARQ process and the NDI of each scheduled TBs.
All-initial transmission or all-retransmission scheduling
For non-mixed multiple TB scheduling, i.e. all-initial transmission or all-retransmission, 1 bit is enough to indicate the NDI of all the scheduled TBs. In this case, we can use a bitmap (8 bits) to indicate whether the corresponding HARQ process is scheduled or not, so that discontinuous HARQ process allocation can be supported. As shown in Figure 6, the last bit indicates the DCI is used for initial transmission or retransmission. f(i)=1 means the i-th HARQ process is scheduled and f(i)=0 means the i-th HARQ process is not scheduled. 
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Figure 6. All-initial or all-retx transmission indication
Proposal 9: For all-initial or all-retx scheduling, 9 bits are used to indicate the number of scheduled TBs and the used HARQ processes:

· The first 8 bits are used to indicate whether the corresponding HARQ process is scheduled or not.
· The total number of the first 8 bits represents the number of the scheduled TBs.
· The last bit provides the new data indication of all scheduled TBs.
In this manner, 9 bits are needed for all-initial or all-retx transmission with at least 1 additional bit left unused compared with mixed scheduling. In addition, as we discussed in RAN #98 meeting, the DCI scheduling 1 TB and multiple TBs should also be differentiated. Therefore, at least 1 additional bit is needed compared with the mixed scheduling. For single TB scheduling, more bits are unused compared with the mixed scheduling. However, the DCI bits should be aligned for multiple TB scheduling and single TB scheduling. Then as shown in Figure 7, there is at least 1 bit is left unused for single TB scheduling and non-mixed multiple TB scheduling.
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Figure 7. DCI structure illustration
Observation 4: At least 1 bit is left unused for all-initial, all-retransmission or single TB scheduling.
Based on the discussion above, we can explore the unused bit(s) to distinguish different scheduling cases. As shown in Figure 8, the first bit is used to differentiate mixed scheduling and non-mixed scheduling, where non-mixed scheduling includes all-initial transmission, all-retransmission and single TB scheduling. For non-mixed scheduling, another bit is introduced to further differentiate all-initial (or retx) transmission and single TB scheduling.
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Figure 8. Differentiation field illustration
Proposal 10: 1 flag bit is used to differentiate mixed scheduling and non-mixed scheduling, where non-mixed scheduling includes all-initial transmission, all-retransmission and single TB scheduling. For non-mixed scheduling, another bit is introduced to further differentiate all-initial (or retx) transmission and single TB scheduling.
3.4.3  Joint encoding of the resource allocation and repetition number
DL transmission for CEMode A UEs
In current spec, 5 bits are used to indicate the resource allocation within a narrowband for CEMode A UEs. 2 bits are used to indicate the repetition number of MPDCCH. Since the repetition number is relatively small in better channel condition, there is no need to provide indication of the large repetition numbers. While in order to achieve a robust downlink transmission, more flexibility and large repetition numbers should be provided for UEs with poor channel condition. 
Observation 5: There is no need to indicate large repetition numbers when the channel condition is good, while more flexible repetition number indication should be supported for the UEs with poor channel condition.

Meanwhile, a small number of RBs can be allocated when the channel condition is better and large number of RBs are assigned when the channel condition is poor. Therefore, when the allocated RB number is large, wide range of repetition numbers should be supported, while a narrow range of repetition number is enough when the number of allocated RB is smaller. In addition, we can also reduce the options of the allocated RB number to reduce the DCI size without introducing much impact on the system performance. 
In Table 3, an example is given for jointly encoding of the resource allocation and the DCI repetition number for CEMode A UEs. The allocated number of RBs is restricted to {2, 4, 6}. When 2 RBs are allocated, it can be implied that the channel condition is very good, so 2 repetition candidates are enough. While 4 repetition candidates are provided when the allocated RB number is 4 or 6. In this way, only 4 bits are needed to jointly indicate resource allocation and DCI repetition number, which can reduce 3 bits compared with the legacy DCI size.
Table 3. An example of joint encoding of resource allocation and DCI repetition number for CEMode A in DL
	Number of allocated RBs
	Starting position of the allocated RBs within the narrowband 
	Number of repetition candidates
	Number of states

	2
	0, 4
	2
	4

	4
	0, 1
	4
	8

	6
	0
	4
	4

	Total number of states
	
	
	16(4 bits)


Proposal 11: For the DL transmission of CEMode A UEs, jointly encode the resource allocation field and the DCI repetition number field based on the following principle:
· Less repetition number candidates are provided when the number of allocated RBs is small.
· More repetition number candidates are provided when the number of allocated RBs is large.
· Reduce the candidates of the allocated RB number.
UL transmission for CEMode A UEs
Different from the DL transmission, in order to maintain the UL coverage, small number of RBs are assigned when the channel condition is poor and large number of RBs are allocated when the channel condition is better. Therefore, when the allocated RB number is large, a small range of repetition number is enough, while a wide range of repetition number should be provided for small allocated RB number. In addition, we can also reduce the candidates of the allocated RB number to reduce the DCI size with less impact on the system performance.
In Table 4, an example is given for jointly encoding of the resource allocation and the DCI repetition number for CEMode A UEs. The allocated number of RBs is restricted to {1, 2, 4, 6}. When 1 RB is allocated, it can be implied that the channel condition is very poor, so 4 repetition candidates are provided. While 2 repetition candidates are provided when the allocated RB number is 2, 4 or 6. In this way, only 4 bits are needed to jointly indicating resource allocation and DCI repetition number, which can reduce 3 bits compared with the legacy DCI size.

Table 4. An example of joint encoding of resource allocation and DCI repetition number for CEMode A in UL
	Number of allocated RBs
	Starting position of the allocated RBs within the narrowband 
	Number of repetition candidates
	Number of states

	1
	4, 5
	4
	8

	2
	0, 4
	2
	4

	4
	0
	2
	2

	6
	0
	2
	2

	Total number of states
	
	
	16(4 bits)


Proposal 12: For the UL transmission of CEMode A UEs, joint encode the resource allocation field and the DCI repetition number field based on the following principle:

· Less repetition number candidates are provided when the number of allocated RBs is large.
· More repetition number candidates are provided when the number of allocated RBs is small.
· Reduce the candidates of the allocated RB number.
Jointly encoding of MCS and PDSCH/PUSCH repetition number
Since both the PDSCH/PUSCH repetition number and MCS order are configured based on the channel condition, they can be jointly encoded to reduce the DCI size. In other words, the range of repetition number is dependent on the MCS order. An example is given in Table 5 for both CEMode A and CEMode B UEs. Take CEMode A UEs as an example, for MCS ranges from 0 to 7, the repetition number candidates are n3 and n4, while the repetition number candidates are n1 and n2 for MCS ranges from 8 to 15.
Table 5. MCS and PDSCH/PUSCH repetition number

	CEMode A
	CEMode B

	MCS
	Repetition number candidates
	MCS
	Repetition number candidates

	0~7
	n3, n4
	0~4
	n1, n2, n3, n4

	8~15
	n1, n2
	5~9
	n5, n6, n7, n8


Proposal 13:  When multiple TBs are scheduled by one DCI, the range of the PDSCH/PUSCH repetition number is dependent on the MCS order.
3.4.4 Number of additional bits

In Table 6, we summariz the bits needed for different fields and the total number of additional bits compared with the legacy DCI.
Table 6. Number of bits for different fields

	Field function
	Added bits
	Reduced bits 
	Description

	Differentiation field, number of scheduled TBs, the used HARQ process number and initial or retransmission state of each TB
	11 bits
	
	Shown in Figure 7

	Jointly encoding of resource allocation and DCI repetition number
	
	3
	

	Jointly encoding of MCS and PDSCH/PUSCH repetition number
	
	1
	

	HARQ process number
	
	3 bits
	Not needed

	NDI
	
	1 bits
	Not needed

	Total bits 
	11
	8
	3 additional bits are needed for supporting multiple TB scheduling


Observation 6: Using the mechanism proposed in Section 3.4, only 3 additional bits are needed to support multiple TB scheduling compared with the legacy DCI size.

3.4.5 RV design

The RV in the DCI is just the first used RV in the first 
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 consecutive subframes, then the RV will be changed in the order of {0, 2, 3, 1}. In order to reduce the DCI size, the most straight forward way is to set the initial RV of all the TBs scheduled by one DCI to be the same. However, it may have big impact on the scheduling flexibility. One solution is that the eNB indicates a set of available RVs, for example, {0,3}. The UE selects the RV from the set based on predefined rule. For example, as shown in Table 1, 2 available RVs {0,3} are indicated by eNB and 8 TBs are scheduled by one DCI, then the TB k uses the RV in the RV set sequentially. 

Table 1. RV determination 

	TB index (k)
	0
	1
	2
	3
	4
	5
	6
	7

	RV
	0
	3
	0
	3
	0
	3
	0
	3


In RAN1#96bis [3], HARQ-ACK bundling was agreed to be supported. Since the channel condition should be similar across the TBs bundled together, the decoding performance is also similar. Then the RV can be the same for the TBs bundled together and thus the RV field size depends on the scheduled TB and bundling size.

Proposal 14: A set of available RV is configured for multi-TB scheduling.

Proposal 15: The RV of the TBs are the same if HARQ-ACK bundling is used on these TBs.
3.5 MPDCCH monitoring occasions
In the existing specification, the starting subframe of MPDCCH UE-specific search space is the subframe satisfying the condition
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for UE-specific search space as shown in Figure 7.
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As one control information is used to schedule multiple TBs, UE can skip monitoring next several MPDCCH before receiving/transmitting all the transport blocks corresponding to the last MPDCCH. Thus MPDCCH monitoring occasions can be considered to be reduced to save UE power consumption.
Proposal 16: Consider reducing MPDCCH monitoring occasions for multiple TBs scheduling. 
3.6 Multiple TBs timing
For single transport block scheduling, the delay between MPDCCH and DL transmission is 2 BL/CE subframes, and 4ms between DL transmission and ACK/NACK feedback for FDD. The delay between MPDCCH and UL transmission is 4 absolute subframes, and the HARQ retransmission is scheduled via MPDCCH. 
For multiple transport block scheduling, as discussed in Section 3.1, continuous and discontinuous transmission type may have different timing relationship. Thus, the timing relationships, including that between MPDCCH and each DL transport block, that between each DL transport block and ACK/NACK feedback, and that between MPDCCH and each UL transport block need to be specified.

Proposal 17: For multiple TB scheduling, study the timing relationships:
· Between MPDCCH and each DL transport block 

· Between each DL transport block and ACK/NACK feedback

· Between MPDCCH and each UL transport block
4 Conclusions
In this contribution, some aspects of multiple TBs scheduling are discussed, and the following observations and proposals are given:
Observation 1: Time-interleaving may affect the frequency hopping.
Observation 2: Time-interleaving may affect the RV updating behavior.
Observation 3: The DCI design of scheduling multiple TBs is decoupled with Rel-14/15 features.
Observation 4: At least 1 bit is left unused for all-initial, all-retransmission or single TB scheduling.
Observation 5: There is no need to indicate large repetition numbers when the channel condition is good, while more flexible repetition number indication should be supported for the UEs with poor channel condition.

Observation 6: Using the mechanism proposed in Section 3.4, only 3 additional bits are needed to support multiple TB scheduling compared with the legacy DCI size.

Proposal 1: Interleaving granularity should be introduced and its value is integral multiple of Ych.
Proposal 2: When interleaving is enabled, the PUSCH/PDSCH starts at the subframe n which satisfies that n mode Ych = 0.
Proposal 3: When multiple TBs are scheduled via one DCI, the RV of each TB is updated independently.
Proposal 4: The scheduling gap is enabled by RRC and whether to use the scheduling gap is based on the number of the scheduled TBs.
Proposal 5: The maximum number of TBs per grant is fixed for both CE mode A and CE mode B for either UL or DL.
Proposal 6: When only initial transmission TBs or only retransmission TBs are scheduled, discontinuous HARQ process allocation is used, while for scheduling of both initial and retransmission TBs by one DCI, consecutive HARQ processes allocation is used.

Proposal 7: For mixed scheduling, arbitrary starting HARQ process allocation is supported.
Proposal 8: For mixed scheduling, at least 10 bits are used to indicate the number of scheduled TBs, the starting HARQ process and the NDI of each scheduled TBs.
Proposal 9: For all-initial or all-retx scheduling, 9 bits are used to indicate the number of scheduled TBs and the used HARQ processes:

· The first 8 bits are used to indicate whether the corresponding HARQ process is scheduled or not.
· The total number of the first 8 bits represents the number of the scheduled TBs.
· The last bit provides the new data indication of all scheduled TBs.

Proposal 10: 1 flag bit is used to differentiate mixed scheduling and non-mixed scheduling, where non-mixed scheduling includes all-initial transmission, all-retransmission and single TB scheduling. For non-mixed scheduling, another bit is introduced to further differentiate all-initial (or retx) transmission and single TB scheduling.
Proposal 11: For the DL transmission of CEMode A UEs, jointly encode the resource allocation field and the DCI repetition number field based on the following principle:

· Less repetition number candidates are provided when the number of allocated RBs is small.
· More repetition number candidates are provided when the number of allocated RBs is large.
· Reduce the candidates of the allocated RB number.
Proposal 12: For the UL transmission of CEMode A UEs, joint encode the resource allocation field and the DCI repetition number field based on the following principle:

· Less repetition number candidates are provided when the number of allocated RBs is large.
· More repetition number candidates are provided when the number of allocated RBs is small.
· Reduce the candidates of the allocated RB number.
Proposal 13:  When multiple TBs are scheduled by one DCI, the range of the PDSCH/PUSCH repetition number is dependent on the MCS order.
Proposal 14: A set of available RV is configured for multi-TB scheduling.

Proposal 15: The RV of the TBs are the same if HARQ-ACK bundling is used on these TBs.
Proposal 16: Consider reducing MPDCCH monitoring occasions for multiple TBs scheduling. 
Proposal 17: For multiple TB scheduling, study the timing relationships:
· Between MPDCCH and each DL transport block 

· Between each DL transport block and ACK/NACK feedback

· Between MPDCCH and each UL transport block
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Figure � SEQ Figure \* ARABIC �5�. RV updating independently
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