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1	Introduction
In total 12 documents were submitted to this agenda item, and they are listed in the reference section. Comparing to the previous meeting, 1 more document is submitted. The sourcing company for this document is Intel Corporation. 
The proposals and observations from each contribution are listed as follows. 
	[1] R1- 1812121, Ericsson, Scheduling of multiple DL/UL transport blocks in LTE-MTC
Observation 1: The maximum number of supported transport blocks has a significant impact on the size of the DCI and the handling of retransmissions.
Observation 2: If one DCI can be used both to schedule initial and retransmission of different HARQ processes, the trade-off between flexibly and DCI overhead should be carefully studied.
Proposal 1: For CE mode A, the maximum number of scheduled transport blocks with one single DCI is not decided until further analysis of the impact on the DCI size and retransmissions is performed. Consider at least both 4 and 8 as the maximum number for transport blocks in the analysis.
Proposal 2: CE mode B, confirm the Working Assumption that the maximum number of scheduled transport blocks with one single DCI is 4 in the UL, and 4 for the DL.
Proposal 3: Enablement of HARQ ACK/NACK feedback bundling or multiplexing on PUCCH is performed via RRC.
Proposal 4: Interleaving of multiple transport blocks or scheduling gaps are not supported when the transport blocks are scheduled by the same DCI.
Proposal 5: When using one DCI to schedule multiple TBs, the retransmission of a TB for a HARQ process can be either scheduled individually or together with a new initial TB transmission of another HARQ process.
Proposal 6: Further consider which Rel-14/15 features that should be possible to configure together with scheduling of multiple DL-UL transport blocks.
Proposal 7: Introducing 2 more bits in the DCI to indicate the number of scheduled SC-MTCH segments as 1, 2, 4, 8.

	[2] R1-1812141, Huawei, HiSilicon, Scheduling of multiple transport blocks
Observation 1: Time-interleaving may affect the RV updating principle.
Observation 2: Time-interleaving may affect the frequency hopping.
Proposal 1: The number of scheduled TBs is equal to or less than the maximum HARQ process number for the multiple TBs scheduling for CEModeB.
Proposal 2: Perform evaluation on achieved gain via time-interleaving in multiple TBs scheduling. 
Proposal 3: Support of time-interleaving is FFS.  
Proposal 4: Consider continuous and discontinuous traffic types for mutiple TBs scheduling.
Proposal 5: Support independent retransmission for mutiple TBs scheduling in CEModeB.
Proposal 6: Consider reducing MPDCCH monitoring occasions for multiple TBs scheduling. 
Proposal 7: PUCCH resource configuration of SPS can be considered as a starting point for multiple TBs scheduling. 
Proposal 8: The following timing relationship should be studied.
MPDCCH and each DL transport block 
each DL transport block and ACK/NACK feedback
MPDCCH and each UL transport block

	[3] R1-1812529, LG Electronics Discussion on multiple transmission blocks scheduling in MTC
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 PDSCHs 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 MPDCCHs scrambled with G-RNTI in the Type-2A common search space and directly read PDSCHs for SC-MTCH based on the scheduling information obtained by a DCI which schedules PDSCH for SC-MTCH in the preceding Type-2A common search space.
Proposal 1: For multiple SC-MTCH transmission, introduce DCI skipping mechanism which allows UE to periodically skip monitoring MPDCCHs scrambled with G-RNTI in the Type-2A common search space and directly read PDSCHs for SC-MTCH based on the scheduling information obtained by a DCI which schedules PDSCH for SC-MTCH in the preceding Type-2A common search space.
Proposal 2: Efficient HARQ-ACK feedback mechanisms (e.g. HARQ-ACK bundling and/or multiplexing) corresponding to multiple transport blocks scheduled via single DCI needs to be introduced for unicast channels for CE mode B.
Proposal 3: In case of multiple transport block scheduling via single DCI, gap can be configured to achieve time diversity gain.
FFS: Utilizing DL/UL gap for the purpose of early termination of a transport block(s).
Proposal 4: Interleaved transmission of multiple transport blocks scheduled via single DCI should be introduced.
Each interleaved transport blocks should contain at least one repetition of PDSCH/PUSCH.
Cyclic repetition pattern should be considered in designing interleaving pattern  


	[4] R1-1812788, Lenovo, Motorola Mobility, Design of scheduling of multiple DL/UL transport blocks for Rel.16 MTC
Observation 1: The maximal number of scheduled transport blocks determines the DCI payload size.
Proposal 1: The maximum number of transport blocks scheduled by single DCI for CE mode A for either UL or DL is fixed to 4.
Proposal 2: The maximum number of transport blocks scheduled by single DCI for CE mode B for either UL or DL is fixed to 2.
Proposal 3: DCI payload reduction for scheduling multiple transport block(s) needs further study.
Proposal 4: Some of the interleaving issues should be further studied, e.g. interleaving pattern, interleaving period, GAP period, TB transmission sequence of multiple TBs, etc.
Proposal 5: Cyclic repetition is supported even for TB interleaving transmission for CE mode B.
Proposal 6: For unicast transmission, continuous time domain resource allocation should be supported for multiple TBs scheduling.
Proposal 7: HARQ ACK/NACK resource can be implicitly derived from MPDCCH location even for scheduling multiple TBs.
Proposal 8: For independent ACK/NACK feedback, ACK/NACK timing offset of multiple TB to the corresponding PDSCH should be further studied.

	[5] R1-1812905, Nokia, Nokia Shanghai Bell, Scheduling of multiple DL/UL transport blocks
Proposal 1: The maximum number of scheduled transport blocks with one single DCI for CE mode A for either UL or DL is fixed to 8.
Proposal 2: Confirm the working assumption that the maximum number of scheduled transport blocks with one single DCI for CE mode B for either UL or DL is fixed to 4. 
Proposal 3: Support interleaved transmission of multiple transport blocks to improve performance.
Proposal 4: The same MCS, resource allocation, number of repetitions, PMI, precoding information, and DM-RS scrambling values are used for all transport blocks.
Proposal 5: Consider joint encoding of number of transport blocks and HARQ process numbers to reduce DCI overhead.
Proposal 6: The DCI can indicate either initial or retransmission for the scheduled transport blocks.
Proposal 7: Scheduling of multiple transport blocks is also supported for uplink transmission in preconfigured resources.
Proposal 8: For scheduling of multiple transport blocks in preconfigured resources, this feature is configured and enabled via SI for UE in idle mode and via RRC signalling for UE in connected mode.
Proposal 9: Bundled ACK/NACK can be optionally configured in CE Mode A. The timing of the ACK/NACK can be based on the transmission of the last packet in the bundle.

	[6] R1-1813040, Qualcomm Incorporated, Scheduling of multiple DL/UL transport blocks
Observation 1: Interlacing multiple transport blocks (in DL or UL) with multiple HARQ processes provides substantial gain due to time diversity.
Observation 2: For TBs scheduled by a single DCI, jointly encoding HARQ Process, NDI and RV index fields saves bits in DCI. For TBs, this results in a saving of 6 bits.
Observation 3: For a typical scenario with TBs scheduled by one DCI, (separate) 3-bit repetition number signalling, (separate) 4-bit MCS signalling, and an MCS restriction to 2-bits for repetition numbers greater than 1, joint encoding across relevant DCI fields saves 10 bits (from a potential 40) vis-à-vis encoding fields separately.
Proposal 1: Define scheduling enhancements for the following case:
	- One DL + One UL TBS from single MPDCCH (targeting VoLTE).
Proposal 2: Support interlacing of TBs to achieve time diversity.
Proposal 3: Study what parameters can be common across multiple TBs to minimize the DCI size.
Proposal 4: For the case of VoLTE, the TBS candidates (or candidate sets of UL/DL TBSs) can be configured by RRC, and the DCI only includes a pointer to one of the candidates.
Proposal 5: Jointly encode at least the HARQ Process IDs, NDIs and RVs in the DCI to eliminate redundant combinations across these fields. FFS: Consider further joint encoding incorporating other fields.
Proposal 6: Restrict the set of possible values for RV index, MCS and Frequency Hopping indicators based on the repetition number configured.
Proposal 7: Jointly encode the repetition number, RV indices, MCS, FH indicator, HARQ Process IDs and NDIs to eliminate signalling redundant and restricted combinations across these fields.

	[7] R1-1812941, Samsung, Discussion on scheduling of multiple TBs for MTC
Observation 1: Fix the maximum number of scheduled transport blocks with one single DCI to 4 for CE mode A for either UL or DL could be beneficial to DCI design.
Observation 2: Early termination of PUSCH can be adopted for scheduling of multiple UL transport blocks.
Observation 3: For scheduling of multiple transport blocks in unicast, at least the following information could be indicated in DCI implicitly or explicitly:
The number of actual scheduled transport blocks
Scheduling delay before the first transport block
HARQ ID (of the first transport block)
Resource allocation, repetition and MCS, for all transport blocks
TB-specific NDI/RV
Observation 4: Compared with legacy DCI formats, in the new DCI format used to schedule multiple transport blocks, the size of some fields e.g. MCS and repetition could be reduced for the size alignment between legacy and new DCI formats.
Proposal 1: The resource of multiple transport blocks scheduled in single DCI should be consecutive in time domain.
Proposal 2: Scheduling of initial transmissions and retransmissions of multiple transport blocks in the same DCI should be supported.
Proposal 3: NDI bitmap with 1 bit per transport block in UL/DL grant is used to schedule the initial transmission or retransmission of multiple UL/DL transport blocks.
Proposal 4: Interlaced transmission for scheduling of multiple transport blocks is not supported.
Proposal 5: The size of new DCI formats used to schedule multiple transport blocks should be aligned with legacy DCI formats.

	[8] R1-1812722, Sierra Wireless, S.A, Multiple TB Grant Design for Unicast
Observation 1: The gain provided by interleaving TBs depends on Doppler.
Observation 2: Interleaving TBs provides significant SNR gain (>2.5dB) for small and large numbers of repeats
Observation 3: To provide additional time diversity:
· The HARQ retransmission mechanisms will use significantly more MPDCCH resources than interleaving TBs.
· The HARQ retransmission mechanisms will be significantly slower than interleaving TBs.
· The SNR gain provided by interleaving TB always exceeds or is equal to that of HARQ re-transmission mechanism.

Observation 4: There is no increase in the peak soft buffering requirements nor the turbo decoding requirements when interleaving TBs. 
Observation 5: Cyclic repetition and frequency hopping can still be supported when interleaving TBs
Observation 6: The SNR gain from interleaving TBs is significant (1.9dB) even when frequency hopping enabled. 
Observation 7: To ensure the MTBG feature saves MPDCCH resources, the size of the MTBG should not grow by more than a few bits.
Proposal 1: When [>=4] repeats are allocated, the TBs are interleaved.

	[9] R1-1812755, Sony, Support of scheduling of multiple DL / UL transport blocks for MTC
Observation 1: Power consumption and throughput improve as the number of multiply scheduled transport blocks increases.
Observation 2: Power consumption and coverage improve when time interleaving of repetitions is applied.
Proposal 1: Remove the [] from the following agreements from RAN1#94bis:
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.
Proposal 2: For CE mode B, confirm the working assumption:
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.
Proposal 3: HARQ bundling is supported.
Proposal 4: When a HARQ-bundled NACK is transmitted, individual PUCCH are transmitted following that HARQ-bundled NACK, indicating the ACK / NACK status of individual PDSCH transport blocks.

	[10] R1-1812766, ZTE, Consideration on scheduling enhancement for MTC
Observation 1: Transmission gap would cause lower transmission rate and larger DCI overhead, which brings the higher UE power consumption and eNB scheduling complexity.
Observation 2: Adding transmission gap would cause increase of resource fragmentation and negative effects on the coverage of legacy UE.
Observation 3: The benefit of individual feedback is it can feedback transmission state of each TB scheduled. 
Observation 4: Interleaving reduces the benefit of individual feedback.
Observation 5: Interleaving requires higher processing buffers.   
Proposal 1: New DCI format can be considered to schedule multi-TBs for multicast.
Proposal 2: Interleaving should not be supported for multicast.
Proposal 3: The maximum number of TBs for multicast can be 8 or 16.
Proposal 4: For multi-TBs scheduling in MTC, the downlink/uplink frequency position for each TB shall be the same.
Proposal 5: For unicast multi-TBs scheduling, continuous resource allocation should be supported. 
Proposal 6: 2 HARQ processes should be supported for CE Mode B in MTC.
Proposal 7: The maximum number of multiple TBs shall be 4 for CE Mode A.
Proposal 8: Interleaving should not be supported for unicast.
Proposal 9: Mixed scheduling should be supported. 
Proposal 10: For the individual feedback
---Separate feedback can be supported for FDD UE
--Continuous feedback can be supported for HD-FDD UE
Proposal 11: Bundling should not be supported while multiplexing can be considered.

	[11] R1-1812900, Beijing Xiaomi Software Tech, Discussion on the scheduling of multiple DL/UL TBs
Proposal 1:
Support interlacing transmission when the number of scheduled TB is larger than X
FFS the X value 
The basic unit for interlacing transmission includes Z repetitions of one TB
Z is configured via RRC
Proposal 2: Further investigate the PUCCH resource derivation for HARQ in case of multi-TB scheduling
Proposal 3: Support HARQ multiplexing 
Proposal 4: Support early termination in Multi-TB scheduling 
More investigation is needed for the details 


	[12] R1-1813688, Intel Corporation, Scheduling of multiple DL/UL TBs for eMTC
Proposal 1: Introduce a new DCI format for scheduling of multiple DL/UL TBs. The UE configured for scheduling of multiple DL/UL TBs monitors for the new DCI.
Proposal 2: The number of scheduled TBs is included in the new DCI. The NDI bitmap is included in the new DCI. The size of the NDI bitmap is equal to the max number of scheduled TBs with one DCI
Proposal 3: In the design of the new DCI scheduling multiple TBs, reuse the rest of parameters from the legacy DCI.
Proposal 4: Further study is needed for simultaneous scheduling of UL and DL blocks within a single 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. 
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.

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
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]. 
[bookmark: _Ref178064866]2	Discussion
Progress so far in RAN1#95
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

Possible Agreement
HARQ retransmission is supported for multi-TB scheduling
· FFS: Whether all the TBs are for HARQ retransmission or not
· FFS: DCI design details
Possible Agreement
HARQ retransmission is supported for multi-TB scheduling for the following:
· Initial transmission and HARQ retransmissions can be scheduled by one DCI and have individual HARQ IDs
· FFS: DCI design details
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)


Updated proposal
Updated Proposal 1
In this meeting, RAN1 concludes that
For unicast when multi-TBs are scheduled, companies are encouraged to bring in DCI designs which can support
1. [bookmark: _Hlk529982230]scheduling of initial and retransmission TBs within one DCI
2. scheduling of initial TBs within one DCI, and retransmissions with one DCI
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. 
Updated Proposal 2
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.
Updated Proposal 3
[bookmark: _GoBack]The maximum number of TBs for multicast is 8.
Updated Proposal 4
· If only Rel-16 UE is targeted by the SC-MTCH, introducing X more bits in the DCI to indicate the number of scheduled TBs. FFS the value of X
· FFS skip DCI occasions for SC-MTCH reception.

2.1	Unicast
2.1.1	Maximum number of scheduled TBs with on single DCI
In RAN1#94bis, RAN1 made the following agreement regarding the maximum number of scheduled TBs. 
Agreement
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.

Working Assumption
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.

Not all the sourcing companies expressed their preferences on the choices of the maximum number of scheduled TBs by one single DCI. Several sourcing companies [1][4][7] pointed out that the maximum number of scheduled TBs affects the DCI. Regarding the maximum number of TBs can be scheduled by one DCI, for CEmodeA both 4 [1][4][7][10] and 8 [5][8][9] (sourcing company [3] supported this in email discussion) are proposed, and for CEmodeB both 2 [4][10] (sourcing company [3] supported this in email discussion) and 4 [1][9][8] are proposed. Therefore, the feature leads would like to propose the following
For CEmodeA, the maximum number of scheduled transport blocks with one single DCI is X in the UL, X in the DL, where X is down-selected between
· Alt1 X= 4
· Alt2 X = 8 
For CEmodeB, the maximum number of scheduled transport blocks with one single DCI is X in the UL, Y in the DL, where Y is down-selected between
· Alt1 Y= 2
· Alt2 Y = 4 
2.1.2	 Scheduling gaps
Whether to allow gaps between the TBs scheduled by one single DCI is discussed in [2][3][4][7][10]. Source [2][3] (and sourcing company [8] in email discussion) proposed to consider both continuous and discontinuous traffic types for multiple TBs scheduling and allow gaps between two TBs. However, other sourcing companies prefers to support only continuous TBs transmission, when the TBs are scheduled by one single DCI. 
For both UL and DL, at least consecutive resource allocation in time is supported when multiple TBs are scheduled by one single DCI. FFS to allow gaps between two TBs. 
[bookmark: _Hlk526351507]2.1.3	Retransmissions
The issue with scheduling retransmissions independently or mixed with other (re)transmissions is discussed by several souring companies [1][2][5][7][10][12]. Based on the understanding of the feature lead, it is proposed that 
When using one DCI to schedule multiple TBs, the retransmission of a TB for a HARQ process can be either scheduled individually or mixed with initial TB transmissions of other HARQ process(es) and/or retransmissions of other HARQ process(es). 
· FFS DCI design details. 
2.1.4	DCI design
The impacts on the DCI design were discussed by almost all the sourcing companies. In RAN1#94bis, it is discussed and agreed that 
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.


Sourcing company [1][5][6][8] discussed whether it is possible to keep some parameters common across all the TBs scheduled by one single DCI, in order to reduce the DCI size. Moreover, joint encoding of the DCI filed is proposed in [5][6] to further reduce the DCI size. Therefore, it is proposed by the feature leads that
For the DL, when all the TBs scheduled by one signal DCI are initial transmissions, at least the following parameters are common across all the TBs scheduled by one single DCI:
· [ Frequency-hopping flag, Resource assignment, Number of PDSCH repetitions, MCS, RV, PMI confirmation (TM6-specific), Precoding information (TM6-specific), DM-RS scrambling / antenna ports (TM9-specific), Downlink assignment index (TDD-specific), PUCCH power control, Ack/Nack offset ]
· FFS the case when initial transmission is scheduled mixed with retransmission. 

For the UL, when all the TBs scheduled by one signal DCI are initial transmissions, at least the following parameters are common across all the TBs scheduled by one single DCI:
· [ Frequency-hopping flag, Resource assignment, MCS, Repetition number, RV, TPC command, Downlink assignment index (TDD-specific) ]
· FFS the case when initial transmission is scheduled mixed with retransmission. 
RAN1 further study whether to use joint encoding of certain DCI fields to reduce DCI overhead. 
Furthermore, in [1] it least the Rel-14/15 features that may have impacts on the DCI design, if one single DCI is used to schedule multiple TBs. The feature leads would suggest taking the information into account in the DCI design discussion.  
[bookmark: _Toc528930841]RAN1 concludes to further consider which Rel-14/15 features that should be possible to configure together with scheduling of multiple DL-UL transport blocks.

2.1.5	HARQ ACK/NACK feedback
In RAN1#94 bis, it is agreed that
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]. 

For CEmodeA, HARQ ACK/NACK bundling is supported by [5][9][11]. However, in [10], it raises concerns about HARQ ACK/NACK bundling. No sourcing company explicitly support the HARQ ACK/NACK multiplexing but saying multiplexing can be considered [3][10]. Moreover, no simulation results were provided. The feature lead understands due to lack of time, it is difficult to perform all the required simulations, and hence suggests continuing the evaluations and aim to reach a decision in the coming meetings. 

2.1.6	Interleaving
Interleaved UL transmission was discussed in the previous meetings. From the understanding of the feature leads, no sourcing companies changed their point of view in this meeting. To be more specific, five sourcing companies supports the idea, and four companies have concerns. One company proposes to further study, and one company does not express any opinion. Several sourcing companies expressed the benefits of having interleaved TB scheduling schemes [3][5][6][8][11] (and sourcing company [4] in email discussion). Especially, more detailed discussions are given in [8]. In [8], it is trying to address the issues raised from the previous meetings from other companies. However, some sourcing companies still raised concerns about the complexity and gains about interleaved TB scheduling in the UL. In [1], it is pointed out that same time diversity gain can be achieved when considering the HARQ retransmission. In [2], it is pointed out that time interleaving may affect RV updating principle and frequency hopping. In [7], it raised concern about the complexity at the eNB, as well as the gains for smaller number of TBs. In [10], it also raises the concerns on UE processing cache and the realistic gain that can be achieved. Clearly it is still not possible to have consensus in this meeting, as other companies may need more time to study and verify the results provide in [8]. Therefore, the feature lead proposes that 
RAN1 continue to study whether interleaving amongst TBs from different HARQ process in cases of repetitions should be supported. 
2.1.7 	Other issues
One sourcing company [6] proposed that considering using one DCI to schedule both DL and UL transmissions, i.e., “One DL + One UL TBS from single MPDCCH (targeting VoLTE).” However, sourcing company in [12] expresses concerns and propose to further study this case.  

2.2	Multicast
In RAN1#94bis it is agreed that 
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.

There are not so many contributions discussing multicast. In [1] and [2], it is pointed out some factors that need to consider when deciding the maximum number of TBs can be scheduled by one DCI, and some numbers are suggested. In [3], it is proposed to skip some DCI occasions for SC-MTCH reception. 
Introducing [2] more bits in the DCI to indicate the number of scheduled SC-MTCH segments as [1, 2, 4, 8].
· FFS skip DCI occasions for SC-MTCH reception. 
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