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1	Introduction
[bookmark: _Ref178064866]In the Rel-16 work item on “Additional MTC enhancements for LTE” [1], one of the objectives is to specify support for scheduling of multiple DL/UL transport blocks.
	The objective is to specify the following set of improvements for machine-type communications for BL/CE UEs.

[…]

Scheduling enhancement:
· [bookmark: _Hlk516765510]Specify scheduling multiple DL/UL transport blocks with single DCI for SC-PTM and unicast [RAN1, RAN2]




RAN1 and RAN2 agreements made in earlier meetings for this topic are summarized in [2] and [3], respectively. The endorsed L1 configuration parameter list can be found in [4] and the endorsed RAN1 CRs in [5] – [12].
[bookmark: _GoBack]This document provides a prioritized list of issues and proposals based on the contributions in [13] – [19]. The most critical issues and proposals are listed under three categories which are proposed to be treated in three email discussions, and the remaining issues and proposals are proposed to be postponed till the next meeting.
2	Issues and proposals
2.1	HARQ/NDI/RV/FH encoding (1st email discussion)
Several contributions [13][14][15][16][18][19] point out that some parts of the RAN1#99 agreements related to HARQ/NDI/RV/FH encoding in CE mode A/B have not been fully captured in endorsed RAN1 CRs [5] – [12].
It is proposed to treat these following HARQ/NDI/RV/FH issues (listed in priority order) in an email discussion:
1. FDD case: The editor of 36.212 has provided a text proposal (TP) in Futurewei’s contribution [19] that can be used as a starting point. Then, if needed, additional changes in other RAN1 specifications as proposed e.g. in LG’s contribution [16] can also be considered.
2. TDD case: ZTE and Ericsson have pointed out that the HARQ process grouping agreement for TDD needs to be captured. Proposals 9-12 in ZTE’s contribution [14] can be used as a starting point for that discussion. If it is not possible to converge on the TDD case in the email discussion, the discussion can continue in the next meeting.
Notes:
· Huawei’s contribution [13] proposes that the maximum number of TBs that can be scheduled by a single DCI is RRC configurable per UE. Since this proposal has already been discussed in several RAN1 meetings without receiving much support, the feature lead recommendation is to not consider it further in Rel-16, especially since it would have RRC impact which is not desired at this late stage.
· ZTE’s contribution [14] proposes to support 10 DL HARQ processes together with multi-TB scheduling using HARQ process grouping in a similar manner as for TDD. Considering the late stage in the work item (with the RAN1 core part work supposed to have been finalized in RAN1#99), the feature lead recommendation is to not consider this proposal further in Rel-16 and focus on essential corrections.
2.2	HARQ-ACK bundling (2nd email discussion)
The contributions from Sierra Wireless [15] and Qualcomm [17] point out that the DCI field for ‘Multi-TB HARQ-ACK bundling size’ has not yet been defined in the endorsed RAN1 CRs [5] – [12].
It is proposed to treat the following HARQ-ACK bundling issues (listed in priority order) in an email discussion:
1. FDD case: Decide the size (1 or 2 bits) and definition of the DCI field ‘Multi-TB HARQ-ACK bundling size’ using the contributions from Sierra Wireless [15] and Qualcomm [17] as a starting point for the discussion.
2. TDD case: Ericsson’s contribution [18] notes that the HARQ-ACK timing is missing for both the bundling and non-bundling case and proposes to not support bundling in TDD. Before a TP for HARQ-ACK timing in TDD is produced, it is good to clarify whether bundling needs to be supported in TDD.
Notes:
· Huawei’s contribution [13] proposes (based on a RAN1#98bis agreement that encouraged RAN1 to strive to reuse the Rel-14 single-TB HARQ-ACK bundling feature) that HARQ-ACK bundling for multi-TB scheduling should only be supported for HD-FDD without repetition. Since it became rather clear in RAN1#99 that there was not that much that could be reused from the Rel-14 feature, the feature lead recommendation is to not consider this proposal further in Rel-16.
· Ericsson’s contribution [18] proposes that the HARQ-ACK timing in the bundling case for HD-FDD is used also for FD-FDD not only in the interleaving case but also in the non-interleaving case. Since the proposal is in line with the endorsed RAN1 CRs [5] – [12] and no contribution seems to be proposing anything else, the feature lead recommendation is to not discuss this topic further in Rel-16.
2.3	Scheduling gaps (3rd email discussion)
ZTE’s contribution [14] points out that the earlier RAN1 agreements [2] regarding scheduling gaps for unicast transmission are not entirely consistent.
	RAN1#98 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.

RAN1#98bis agreement
For unicast, scheduling gaps can be configured separately for DL and UL by RRC
· Dynamic activation/deactivation of scheduling gaps via DCI is FFS.
For unicast, the scheduling gap configuration indicates:
· Scheduling gap duration with granularity (FFS)
· FFS: Scheduling gap periodicity
· FFS: Scheduling gap time offset
· FFS: Threshold for enabling scheduling gap 
For unicast, a scheduling gap containing an MPDCCH transmission can be used for indication of early termination of ongoing PUSCH transmission(s).
· FFS: Whether a UE is required to monitor MPDCCH during the scheduling gap
· FFS: Whether the above also applies for PDSCH

RAN1#99 conclusion
For unicast, aim to realize the scheduling gaps using the Rel-16 LTE-MTC WI feature for improved LTE-MTC resource reservation

RAN1#99 agreement
For multicast, a scheduling gap can be inserted after each TB, where the gap length is configurable between {0, 2, 4, 8, 16, 32, 64, 128} subframes. The configuration is per cell.



RAN1#99 did not have time to come back to the unicast scheduling gap topic, and as a result the corresponding configuration parameters were removed from the L1 parameter list [4], but the corresponding UE capability is still listed in the latest draft Rel-16 LTE RAN1 UE feature list which is currently under discussion on the RAN1 reflector. The discussion on the detailed solution for the multicast scheduling gaps was also a bit limited in RAN1#99.
It is proposed to treat the following scheduling gap issues (listed in priority order) in an email discussion:
1. Unicast case: Decide whether to support unicast scheduling gaps with a similar definition as the multicast scheduling gaps using ZTE’s contribution [14] as a starting point. Depending on the outcome, either request a corresponding UE-specific RRC parameter or remove the corresponding UE capability from the draft RAN1 feature list.
2. Multicast case: ZTE’s contribution [14] proposes that the multicast scheduling gap is inserted before each TB rather than after each TB in order to facilitate insertion of legacy MPDCCH transmissions before each TB (to enable legacy UEs to receive the TBs using single-TB scheduling while multi-TB-capable UEs receive the same TBs using multi-TB scheduling). It may be worth checking whether there is consensus in RAN1 for such a change.
Note:
· ZTE’s contribution [14] also proposes to introduce a bitmap in the DCI to indicate which TB(s) that should be terminated in case of early termination of PUSCH transmission. Since this topic has already been discussed in RAN1 and the interest in elaborate solutions for support of early termination was rather limited, the feature lead recommendation is to not consider it further in Rel-16.
[bookmark: _In-sequence_SDU_delivery]2.4	Other issues and proposals (postponed till next meeting)
It is proposed to postpone the treatment of the following issues and proposals till the next meeting:
· RV cycling, interleaving granularity and frequency hopping related issues and proposals raised by Huawei [13], ZTE [14] and Qualcomm [17]
· Clarification of when to reset sub-PRB symbol counter proposed by Huawei [13]  
· Clarification of when to transmit aperiodic CSI report proposed by ZTE [14]
· Elimination of unnecessary variable in interleaving description proposed by Sierra Wireless [15]
References
1. RP-192875, “Revised WID: Additional MTC enhancements for LTE”
1. R1-1913594, “RAN1 agreements for Rel-16 Additional MTC Enhancements for LTE”
1. R2-1916424, “RAN2 agreements for Rel-16 additional enhancements for NB-IoT and MTC”
1. R1-1913673, “Updated consolidated parameter list for Rel-16 LTE”
1. R1-1913610, Endorsed CR for 36.211
1. R1-1913611, Endorsed CR for 36.212
1. R1-1913612, Endorsed CR for 36.213 (s00-s05)
1. R1-1913613, Endorsed CR for 36.213 (s06-s07)
1. R1-1913614, Endorsed CR for 36.213 (s08-s09)
1. R1-1913684, Endorsed CR for 36.213 (s10-s13)
1. R1-1913615, Endorsed CR for 36.213 (s14-sxx)
1. R1-1913683, Endorsed CR for 36.214
R1-2000220, “Corrections on scheduling of multiple transport blocks”, Huawei, HiSilicon
R1-2000370, “Remaining issues on scheduling enhancement for MTC”, ZTE
R1-2000507, “LTE-M Multiple Transport Block Grant Design Considerations”, Sierra Wireless, S.A.
R1-2000652, “Remaining issues on multiple transport blocks scheduling in MTC”, LG Electronics
R1-2000702, “Scheduling of multiple DL/UL transport blocks”, Qualcomm Incorporated
R1-2001055, “Corrections for Multi-TB scheduling for LTE-MTC”, Ericsson
R1-2001086, “Remaining details on STUF for eMTC multiple TB scheduling”, Futurewei

	4/4	
