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[bookmark: OLE_LINK23]Introduction
In previous RAN1 meetings, the following agreements and working assumptions were reached.
In the last RAN1 #94 meeting 
Agreement
· [bookmark: OLE_LINK28]For unicast, scheduling multiple DL/UL transport blocks with single DCI is supported.
· One DCI to schedule multiple TBs for SC-MCCH is not supported.
· For Unicast, the possibility of scheduling multiple DL/UL transport blocks is configured via RRC. Details TBD.
· For unicast, the number of TBs scheduled should be dynamically indicated in the DCI, the maximum number of TBs is FFS.

In RAN1 #94bis meeting 
Agreement
· The UE should only monitor one DCI size in the UE specific search space.
· Individual feedback for each HARQ process is supported. 
· FFS if HARQ bundling/multiplexing can be optionally supported.
· 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.

Working Assumption
· For UE supporting multiple TBs, the soft buffer size stays the same as that of the legacy UE

In RAN1 #95 meeting 
Agreement
For multi-TBs scheduling
· UL: I_sc for each TB is same

Agreement
Confirm the working assumption that for UE supporting multiple TBs, the soft buffer size stays the same as that of the legacy UE.

Agreement
· For UL/DL unicast, at least consecutive resource allocation in time is supported when multiple TBs are scheduled by one single DCI. 
· ‘consecutive resource allocation in time’ means no new scheduling gap between the end of previous TB and the start of the next TB 
· FFS: Whether scheduling gaps is also supported
· FFS: How to schedule repetitions within the consecutive resource allocation


Agreement
For unicast, when multiple DL/UL transport blocks are assigned by a single DCI, the relationship(s) between HARQ process and TB is/are selected from the following two candidates(multiple choices are allowed)
· Relationship 1: 1 HARQ process corresponds to 1 TB
· Relationship 2: 1 HARQ process corresponds up to 2 TBs

Agreement
Maximum UL HARQ process supported is 2.

Agreement
Maximum DL HARQ process supported is 2. 

Agreement 
The maximum number of TBs for multicast is one of [4, 8]
· FFS: Whether the TBs are back to back without gap

[bookmark: OLE_LINK2]RAN1#96 agreement
One DCI can be used to schedule both initial and retransmission of different HARQ processes.

For unicast, when all the TBs are scheduled by one DCI
· MCS, repetition number, resource allocation, are common across all UL transport blocks
· There is a single field for each of the following as in Rel-15: Scheduling delay, DCI subframe repetition number, Flag for differentiation
· MCS, repetition number, resource assignment, are common across all DL transport blocks
· There is a single field for each of the following as in Rel-15: Scheduling delay, DCI subframe repetition number, NPDCCH order indicator, Flag for differentiation
· FFS: HARQ-ACK resource

For unicast, relationship 1 is supported: 1 HARQ process corresponds to 1 TB
· FFS: Whether to support relationship 2 (1 HARQ process corresponds up to 2 TBs) in addition to relationship 1
· RAN1 will make decision on the support for the FFS part in RAN1#96bis

For unicast, scheduling gaps between TBs scheduled by one single DCI are not supported for relationship 1

[bookmark: OLE_LINK4]For TBs scheduled by one DCI that are contiguous, the ACK/NACK resources are back-to-back. FFS details.
RAN1#96bis agreement

Agreement
1 bit for RV indication in UL transmission is used regardless of the number of TBs
· Common RV indication is mapped to both TBs

Working Assumption
3 bits are used to indicate scheduled TB number, HARQ process index, NDI for HARQ operation
· FFS: Details coding scheme of these 3 bits 

Conclusion
Relationship 2 is not supported in Rel-16.

Agreement
In case 2 TBs are scheduled in the downlink, the timing of the ACK/NACKs for the scheduled TBs is with respect to the last TB scheduled by the DCI, detailed value FFS.
· For the case of 1 TB scheduling, legacy UE behavior is maintained

Agreement
For SC-MTCH multiple TBs scheduling, select one from the three options in RAN1#97
1. Modify existing DCI to indicate the number of scheduled TBs (e.g. by adding new field)
1. Reuse Rel-15 DCI and use SC-MCCH to indicate TB numbers.
1. Support both a) and b)

In Ran1 #97 meeting, 10 contributions submitted in this agenda items. The proposal and observations from these contributions are listed below.
RAN1#97 agreement
Agreement
Confirm the working assumption last meeting:
3 bits are used to indicate scheduled TB number, HARQ process index, NDI for HARQ operation
· FFS: Details coding scheme of these 3 bits 

Agreement
The coding scheme of the three bits (scheduled TB number, HARQ process index, NDI for HARQ operation) is as follows:
	 Codepoint
	Description

	000
	Single TB scheduling, HARQ ID=0, NDI=0

	001
	Single TB scheduling, HARQ ID=0, NDI=1

	010
	Single TB scheduling, HARQ ID=1, NDI=0

	011
	Single TB scheduling, HARQ ID=1, NDI=1

	100
	Multi-TB scheduling, NDI=00

	101
	Multi-TB scheduling, NDI=01

	110
	Multi-TB scheduling, NDI=10

	111
	Multi-TB scheduling, NDI=11


Table 1: Joint coding scheme of scheduled TB number, HARQ process index, NDI for HARQ operation
· Only one additional bit is added in the DCI format to support the above indication of 8 states
Note: How to capture the above agreement is up to the editor

Agreement


In case of non-interleaved transmission, for individual feedback of 2 TBs case, continuous uplink feedback starts, after the end of  DL subframe for FDD, where n is the ending subframe of last scheduled TB and  is down-selected from the following two choices:
· The same value as the one for legacy one TB case (i.e. reuse the existing specification without change)
· [bookmark: OLE_LINK5]New values are introduced which depends on the length of last TB and ACK/NACK resources
· Existing values can also be used

Agreement
HARQ-ACK resource field is common across the HARQ-ACK feedback for all the DL TBs scheduled.
· ACK/NACK subcarriers are the same across all the TBs

RAN1#98 agreement

Agreement 
Legacy HARQ delay timing constraint is used, i.e. the interval between the end of the corresponding DL TB and the start of ACK/NACK transmission is >= 12ms


For next meeting

On the issue of new values for  companies are encouraged to submit detailed proposals for decision on whether to support such values in RAN1#98bis

Conclusion
In Rel-16, HARQ multiplexing for multiple TB scheduling is not supported. 
· FFS if HARQ bundling can be optionally supported.

Agreement
For unicast, for a Rel-16 UE configured with multiple TB scheduling, after receiving NPDCCH with a DL (UL) grant ending in subframe n, and if the corresponding NPDSCH(NPUSCH format 1) transmission starts from n+k, the UE is not required to monitor NPDCCH starting from subframe n+k-2 to subframe n+k-1.
· If two TBs are scheduled by the DCI, the UE is not required to monitor another NPDCCH from subframe n+1 to subframe n+k-1

Agreement
Non-continuous transmission between SC-MTCH TBs is supported
· Details FFS (including UE capability and continuous transmission)

Agreement
For unicast, for a Rel-16 UE configured with multiple TB scheduling:
· When one TB is scheduled by the DCI, the repetitions for one transport block are contiguously transmitted
· When multiple TBs are scheduled by the DCI
· The repetitions for one transport block can be either contiguously transmitted or interleaved.
· Interleaving is an eNB configured feature
· FFS: Interleaving feature is a UE optional feature

RAN1#98bis agreement
Working Assumption
For SC-MTCH scheduling: Modify existing DCI to indicate the number of scheduled TBs (e.g. by adding new field)

Working Assumption
For scheduling of multiple TBs with SC-MTCH, introduce 3 additional bits in the modified DCI to indicate the number of scheduled SC-MTCH segments (1-8)

Agreement
For multicast, for UE processing at receiver, a gap of [FFS] can be inserted every continuous transmission of 2 TBs.
· FFS: Whether/How to enable or disable this gap
· Note: Gap of 0 is not precluded

Agreement
For the downlink, interleaving granularity is N*NSF, where the NSF is the number of subframes of NPDSCH.
· N=4 and for repetition less than 4, interleaving is not supported

Agreement
For the uplink multi-tone case, interleaving granularity is N* NRU *NULslots, where the NRU is the number of RUs, NULslots is the number of slots occupied by 1 RU, and N is fixed value in the specification. 
· When the repetition is less than N, interleaving is not supported. 
· FFS the value of N
· FFS on uplink single tone case.

Agreement

For both interleaved and non-interleaved transmission, for 2TB scheduling, reuse legacy table, no change for .

Agreement
For interleaved transmission, HARQ bundling is supported with configuration

Multi-TBs scheduling with DCI for unicast
[bookmark: OLE_LINK31] 
Interleaving details
[bookmark: OLE_LINK25][bookmark: OLE_LINK35]Companies continue to discuss proposals for the details of interleaving.In RAN1 #98bis, interleaving granularity was discussed and the value for DL is agreed. In this meeting, companies discussed the issue for uplink, based on the following agreement:
For the uplink multi-tone case, interleaving granularity is N* NRU *NULslots, where the NRU is the number of RUs, NULslots is the number of slots occupied by 1 RU, and N is fixed value in the specification. 
· When the repetition is less than N, interleaving is not supported. 
· FFS the value of N
· FFS on uplink single tone case.

For multi-tone, there are two proposals for N, 4 or 8. The argument for N=8 is that this will keep the legacy RV mechanism. In [2], simulation shows that N=8 provide better performance. While proponent of 4 claim that this is the minimal number of identical repetition.


Proposal 1: (offline consensus) 
For the uplink multi-tone case, interleaving granularity is N* NRU *NULslots, where the NRU is the number of RUs, NULslots is the number of slots occupied by 1 RU . 
· When the repetition is less than N, interleaving is not supported.
For N, down-select the value from the following two options:
· N=4



For uplink single tone, [2][3] propose that the granularity is based on one RU . However, considering RAN1 only agreed for interleaved transmission of repetitions of a TB , which implies that interleaving is based at least on the unit of TB. In  [4][6][7] , 1,4, 8 are proposed for N value in N* NRU *NULslots.
Proposal 2: (offline consensus) 
 For uplink single-tone, the granularity is based on N* NRU *NULslots , with  N =1 



In [2], the potential PAPR issue caused by interleaving is discussed. For single tone transmission, the symbol counter for phase compensation is reset at the start of each TB transmission and incremented for each transmission symbol. When two UL TBs are transmitted with interleaving, phase discontinuity at the symbol boundary would happen when switching from one TB to another, and this may probably degrade PAPR performance. It is proposed that the symbol counter is reset at the start of the first TB transmission and incremented for each symbol during the whole transmission of the two TBs. In [7], it is argued that this is not new issue and the impact is not big.

Proposal 3: For 2 TB with interleaving, the symbol counter for phase compensation is calculated same as single TB scheduling. 
[bookmark: OLE_LINK1]
DL Gaps 
In [2], it is proposed that a new gap threshold Ngap, threshold, new can be configured in Rel-16.When one DCI schedules 2 DL TBs, there are no DL gaps for NPDSCH if Rmax< Ngap, threshold, new, otherwise there are DL gaps and NPDSCH in DL gaps is postponed. In [5], it is proposed that the legacy mechanism should be used. In [7], 1 bit of UE specific RRC is introduced to enable using the gap value configured in SIB or not. In [6], it is proposed that for 2 TB scheduling, the actual threshold value is 1/2*Ngap, threshold, otherwise the legacy threshold is reused.
Proposal 4: For unicast , discuss and decide from the following options for DL gap configuration:
· Option 1: A new gap threshold Ngap, threshold, new can be configured for NPDSCH when multiple TBs scheduling is enabled in Rel-16 
· Option 2: Reuse the legacy DL gap mechanism  
· Option 3:The DL gap for unicast multi-TB scheduling can be enabled by 1-bit UE specific RRC signaling irrespective of Rmax and used only for NPDSCH 
· 
Option 4: For 2 TB scheduling, the actual threshold value is  , otherwise the legacy threshold is reused 


Bundling for non-interleaving case
In [3], it is proposed the bundling can be configured for non-interleaving case. However, there are opposite views in [6] because of the potential resource wasting.
Proposal 5: FFS if bundling for non-interleaving is supported.


Capability and configurations
In tdoc [1] [6] , it is argued that since interleaving is an eNB configured feature, there is a risk that it will be challenging to find early network implementations that implement the interleaving case for IODT testing of UE implementations. Therefore, it may be motivated with separate UE capability signalling for the interleaving. There are also discussion about other 
Proposal 6: Discuss and decide the following capability/configuration support:
1) For a UE supporting scheduling of multiple DL TBs for unicast, interleaving of DL TBs is an optional feature with separate capability signalling.
[bookmark: _Toc24120824]2) For a UE supporting scheduling of multiple UL TBs for unicast, interleaving of UL TBs is an optional feature with separate capability signalling.
3) Interleaving is a UE optional feature.
[bookmark: _Toc24120825]4) For a UE supporting scheduling of multiple DL TBs for unicast with interleaving, HARQ-ACK bundling is an optional feature with separate capability signalling.



Others
The following proposals are also proposed from company’s contributions:
1) Search space for multiple TB scheduling
In [7], a question is raised that it is not clear whether multi-TB scheduling is also supported for random access and for NPDCCH mapped to Type 2 common search space. It is also argued that since the motivation for multi-TB scheduling is to reduce DL control overhead and increase UL throughput, it may not be relevant for random access. The benefits for using multi-TB scheduling for random access are not clear. Considering the required changes to UE implementation, we prefer not to support multi-TB scheduling for Type 2 common search space. Similarly, the support of multi-TB scheduling for UL SPS is not justified.
Proposal 7 : Multi-TB scheduling is only supported for PDCCH mapped to the UE specific search space given by the C-RNTI.
Proposal 8: UE is not expected to receive a multi-TB scheduling DCI with CRC scrambled by SPS-C-RNTI. 

2) DTX for NACK
In [5], it is proposed that if individual HARQ-ACK is used in multi-TB scheduling, UE transmits HARQ-ACK for ACK reporting while DTX is used for NACK representation.
Proposal 9: FFS if DTX is supported for NACK representation

3) DMRS
In [8], it is proposed that for multi-TB transmission, when all TBs have been successfully decoded, redact the transmission of the HARQ repetition sequence and transmit only DMRS sequence. Also, For multi-TB transmission, when all TBs have been successfully decoded transmit all DMRS signals in sequence at the beginning of the allocated transmission.
Proposal 10: Discuss and decide if redact the transmission of the HARQ repetition sequence and transmit only DMRS sequence, when all TBs have been successfully decoded for multi-TB transmission,
4) Timing constraint between 2 TBs
In [2], it is pointed out that in Rel-14, the timing duration from the start of NPUSCH format 1 transmission in first HARQ process to the end of NPUSCH format 1 transmission in second HARQ process is no longer than 256ms. However, this constraint can be removed if multi-TBs feature is configured.
Proposal 11: For two TB scheduling in uplink, the timing duration constraint, less and equal than 256ms, from the start of NPUSCH format 1 transmission in first HARQ process to the end of NPUSCH format 1 transmission in second HARQ process can be removed.

Multi-TBs scheduling with DCI for Multicast  
Multi-TBs scheduling with DCI
In last RAN1 meeting, for SC-MTCH scheduling, two working assumption has been agreed. 
In the contributions for this meeting, [1] [3] [6] propose to confirm both working assumptions.
[bookmark: OLE_LINK41]Proposal 12 (offline consensus) : Confirm the following work assumptions:
Working Assumption
For SC-MTCH scheduling: Modify existing DCI to indicate the number of scheduled TBs (e.g. by adding new field)
Working Assumption
For scheduling of multiple TBs with SC-MTCH, introduce 3 additional bits in the modified DCI to indicate the number of scheduled SC-MTCH segments (1-8)
  
In RAN1 #98 meeting, it was decided that non-continuous transmission between SC-MTCH TBs is supported. The gap may serve two purposes. First it can accommodate UE processing need. Also, it could be used for backward compatibility purposes if there are legacy deployment together with Rel-16 UE. Further, in RAN1 #98bis meeting, it was agreed that for UE processing at receiver, a gap of can be inserted every continuous transmission of 2 TBs. The contribution of this meeting discuss the details of gap design. In [2][3][6] it is suggested that a gap of 12ms could be inserted at the end of the second TB. In [1], it is proposed that the gap value of 8ms.
Proposal 13: For multicast, for UE processing at receiver, a gap of [12ms 24ms ] can be inserted every continuous transmission of 2 TBs.

Note: the gap value can be based on UE category .
Note: The above is only for non-backward compatible deployment scenario. For the gap configuration to support backward compatible deployment scenario (if it is supported), discuss separately.
[bookmark: _GoBack]
Proposal 14: Gap is enabled/disabled by SC-PTM configuration message.

In [6], it is discussed that for backward compatible deployment support, gap need be inserted between for each TB transmission
Proposal 15: Discuss and decide if backward compatible deployment is to be supported and the corresponding specification support. 
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	From [1]  
Proposal 1	For multi-TB uplink unicast, at least in multi-tone case, N=4.
Proposal 2	For a UE supporting scheduling of multiple DL TBs for unicast, interleaving of DL TBs is an optional feature with separate capability signalling.
Proposal 3	For a UE supporting scheduling of multiple UL TBs for unicast, interleaving of UL TBs is an optional feature with separate capability signalling.
Proposal 4	For a UE supporting scheduling of multiple DL TBs for unicast with interleaving, HARQ-ACK bundling is an optional feature with separate capability signalling.
Proposal 5	Discuss the need for separate configuration parameters and UE capability indications for the multi-TB features for DL and UL.
Proposal 6	Confirm the working assumption: For SC-MTCH scheduling, modify existing DCI to indicate the number of scheduled TBs (e.g. by adding new field).
Proposal 7	Confirm the working assumption: For scheduling of multiple TBs with SC-MTCH, introduce 3 additional bits in the modified DCI to indicate the number of scheduled SC-MTCH segments (1-8).
Proposal 8	For multicast, for UE processing at receiver, a gap of [8 ms] is inserted every continuous transmission of 2 TBs.







	
From [2]

 Proposal 1：For multicast, for UE processing at receiver, a gap can be inserted every continuous transmission of 2 TBs.
· The gap is enabled/disabled per SC-MTCH via SC-PTM configuration message in SC-MCCH.
· If gap is enabled, the minimum gap is 12ms, and if gap is disabled, the gap is 0ms.
Observation 1: In Rel-14, the timing duration from the start of NPUSCH format 1 transmission in first HARQ process to the end of NPUSCH format 1 transmission in second HARQ process is no longer than 256ms.
Proposal 2：For two TB scheduling in uplink, the 256ms timing constraint for two HARQ processes is removed. i.e. the timing duration from the start of NPUSCH format 1 transmission in first HARQ process to the end of NPUSCH format 1 transmission in second HARQ process can be longer than 256ms. 
Observation 2: The duration of two NPDSCHs scheduled by one DCI in Rel-16 can be longer than the duration of two NPDSCHs scheduled by two DCIs in Rel-14.
Observation 3: In Rel-16 for multiple TBs scheduling, the NPDCCH transmission duration is the same as legacy, so NPDCCH would not block the DL channel in case .
Observation 4: In Rel-16, two continuous NPDSCHs scheduled by one DCI may block the DL channel in case .
Proposal 3: A new gap threshold  can be configured for NPDSCH when multiple TBs scheduling is enabled in Rel-16.
· When one DCI schedules 2 DL TBs, there are no DL gaps for NPDSCH if Rmax< Ngap, threshold, new， otherwise there are DL gaps and NPDSCH in DL gaps is postponed.
Proposal 4：For the uplink multi-tone case, interleaving granularity is 8* NRU *NULslots, where the NRU is the number of RUs, NULslots is the number of slots occupied by 1 RU.
· When the repetition is less than 8, interleaving is not supported.
Observation 5: For two UL TB case with single-tone, when  ≥ 5 for 3.75kHz and  ≥ 20 for 15kHz, interleaving can achieve ~1dB gain.
Proposal 5: For two UL TB case with single-tone, transmission is interleaved when  ≥ 5 for 3.75kHz and  ≥ 20 for 15kHz.
Observation 6: For two UL TB case with single-tone, only pattern#1 (Figure 9) with granularity of one RU can get time diversity gain when repetition number  = 1.
Proposal 6: For two UL TB case with single-tone, the interleaving granularity isone RU(i.e.  slots). That is, one RU of TB2 is transmitted after transmission one RU of TB1.
Observation 7: For interleaving, if the symbol counter [image: ] is reset at the start of each TB transmission, phase discontinuities at the symbol boundaries between the first TB and the second TB would occur, which will degrade PAPR.
Proposal 7: For interleaving, the symbol counter [image: ] is reset at the start of the first TB transmission and incremented for each symbol during the whole transmission of the two TBs.
· , where  is the number of scheduled TBs.


	From [3]  

Proposal 1: Support scheduling gap for unicast transmission.
Proposal 2: For the uplink multi-tone case, interleaving granularity is N* NRU*NULslots, where N=4.
Proposal 3: For the uplink single-tone case, interleaving granularity is N*NULslots, where N=1.
Proposal 4: For non-interleaved transmission, HARQ bundling is supported with configuration.
Proposal 5: The timing of the bundled ACK/NACK is with respect to the last TB.
Proposal 6: Support a gap of 12ms for every continous transmission of 2 TBs.
Proposal 7: Support also a gap of 0ms for every continous transmission of 2 TBs.
Proposal 8: Multicast gap value is configured via cell-specific higher-layer signaling.
Proposal 9: Confirm the following working assumptions from RAN1#98bis –
· For SC-MTCH scheduling: Modify existing DCI to indicate the number of scheduled TBs (e.g. by adding new field)
· For scheduling of multiple TBs with SC-MTCH, introduce 3 additional bits in the modified DCI to indicate the number of scheduled SC-MTCH segments (1-8)

 


	[bookmark: OLE_LINK43][bookmark: OLE_LINK42]From [4]    
1.  For the uplink multi-tone case, interleaving granularity in slots is N* NRU *NULslots, where N=4 

Proposal 1:   For the uplink single-tone case, interleaving granularity in slots is N* NRU *NULslots, where the NRU is the number of RUs, NULslots is the number of slots occupied by 1 RU, 
N=4 and for repetition less than 4, interleaving is not supported





	[bookmark: OLE_LINK46][bookmark: OLE_LINK48][bookmark: OLE_LINK47] From [5]   
  Observation 1: It is beneficial to the network in terms of scheduling flexibility but the network overhead would be increased if new DCI with separate G-RNTI which can dynamically schedule multiple NPDSCHs for SC-MTCH is introduced. 
Observation 2: It is beneficial to both UE and network in terms of power and downlink resource efficiency if UE is allowed to periodically skip monitoring NPDCCHs scrambled with G-RNTI in the Type-2A common search space and directly read NPDSCHs for SC-MTCH based on the scheduling information obtained by a DCI which schedules NPDSCH for SC-MTCH in the preceding Type-2A common search space.

Proposal 1: Bundled HARQ-ACK feedback is implicitly enabled when interleaved transmission is enabled by a higher layer signal
Proposal 2: If individual HARQ-ACK is used in multi-TB scheduling, UE transmits HARQ-ACK for ACK reporting while DTX is used for NACK representation.
· Explicit NACK transmission can be considered to represent NACK for all scheduled HARQ processes
Proposal 3: For multiple SC-MTCH transmission, introduce DCI skipping mechanism which allows UE to periodically skip monitoring NPDCCHs scrambled with G-RNTI in the Type-2A common search space and directly read NPDSCHs for SC-MTCH based on the scheduling information obtained by a DCI which schedules NPDSCH for SC-MTCH in the preceding Type-2A common search space.


	[bookmark: OLE_LINK50][bookmark: OLE_LINK51] From [6]  
Proposals:
Proposal 1: Confirm the following work assumption:
Working Assumption
For SC-MTCH scheduling: Modify existing DCI to indicate the number of scheduled TBs (e.g. by adding new field)
Working Assumption
For scheduling of multiple TBs with SC-MTCH, introduce 3 additional bits in the modified DCI to indicate the number of scheduled SC-MTCH segments (1-8)
Proposal 2: For the case of gap inserted every continuous transmission of 2 TBs, the gap value can be fixed
Proposal 3: For backward compatibility
--Gap is inserted after continuous transmission of 1 TB.
--Gap value can be the same with the scheduling delay indicated in the new NPDCCH .
Proposal 4: For backward compatibility, scheduling delay field for R16 UEs multicast service is modified as the following:
	

	


	
	

	


	0
	0
	0

	1
	4
	32

	2
	8
	64

	3
	16
	128

	4
	32
	256

	5
	64
	512

	6
	128
	1024

	7
	256
	2048


Proposal 5: 1 bit in SC-MCCH indicates UE processing scenario or back compatibility scenario.
Proposal 6: For the uplink multi-tone case, N is fixed to 8. 
Proposal 7: For the uplink single tone case, the interleaving granularity is the same with multi-tone case.
Proposal 8: Interleaving can be a UE optional feature.

Proposal 9: For NPDSCH,  value is reused, for single TB scheduling, with or without configuring the multi-TBS scheduling feature, the threshold value is the same.

--for 2 TB scheduling, the actual threshold value is 
Proposal 10：For the non-interleaving case, the bundling is not supported.
Proposal 11: The feature of larger maximum TBS in R14 can be considered to support multi-TBs scheduling.





	[bookmark: OLE_LINK56][bookmark: OLE_LINK55]From [7]  
 Proposal 1: Multi-TB scheduling is only supported for PDCCH mapped to the UE specific search space given by the C-RNTI.
Proposal 2: When multi-TB scheduling is configured by higher layer signaling, the “number of scheduled TB for unicast” field is also presented for SPS-C-RNTI but with a value set to zero.
Proposal 3: For the uplink multi-tone case, the N value for interleaving granularity is fixed to 4.
Proposal 4: For the uplink single-tone case, interleaving granularity is NRU*NULslots where NRU is the number of RUs, NULslots is the number of slots occupied by one RU.
Proposal 5: If the DL gap is needed for unicast multi-TB scheduling, it can be enabled by 1-bit UE specific RRC signalling irrespective of  and used only for NPDSCH.

Proposal 6: For 2 TB with interleaving, the symbol counter for phase compensation is calculated same as single TB scheduling.
Proposal 7: Confirm the working assumption:
· For SC-MTCH scheduling: Modify existing DCI to indicate the number of scheduled TBs (e.g. by adding new field)
· For scheduling of multiple TBs with SC-MTCH, introduce 3 additional bits in the modified DCI to indicate the number of scheduled SC-MTCH segments (1-8)
Proposal 8: For multicast, the gap in between two continuous TBs depends on the required UE processing time and NPDSCH transmission duration.



 
  

 



	From [8]
  
 ‎Observation 1: For multi-TB transmission, in case both transmissions were successful the HARQ-ACK for PID 1 repetition code is redundant.
‎Observation 2: A reduction of more than 50% power consumption for the second HARQ-ACK can be attained.
‎Proposal 1: For multi-TB transmission, when all TBs have been successfully decoded, redact the transmission of the HARQ repetition sequence and transmit only DMRS sequence.
‎Proposal 2: For multi-TB transmission, when all TBs have been successfully decoded transmit all DMRS signals in sequence at the beginning of the allocated transmission.
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