3GPP TSG RAN WG2 #106
Tdoc R2-1906248

Reno, USA, 13 – 17 May 2019
(Revision of R2-1903461)

Agenda Item:
12.1.5, 12.2.5
Source: 
Qualcomm Incorporated
Title:    
Scheduling of multiple DL/UL transport blocks – RAN2 impacts
Document for:

Discussion and decision
1 Introduction
The Rel 16 work-items for eMTC [1] and NB-IoT [2] enhancements include the following objective:
Scheduling enhancement:

· Specify scheduling multiple DL/UL transport blocks with or without DCI for SC-PTM and unicast [RAN1, RAN2]

· Enhancement of SPS can be discussed.

This document highlights the RAN1 agreements impacting RAN2 specification and makes RAN2 proposals to fulfill the RAN1 agreements.

2 RAN2 impacts
Majority of the impact of this feature is on the physical layer hence RAN1 agreements determine RAN2 impact. The number of consecutive TBs per direction & organization of the multiple transport blocks (e.g. number consecutive in time or with gaps between adjacent TBs, what parameters are common etc ) is mainly down to RAN1. The following key agreements have direct impact on RAN2 specifications (for both eMTC and NB-IoT):
· The possibility of scheduling multiple DL/UL transport blocks is configured via RRC (for unicast).
· 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 (eMTC).
· NB-IoT: For SC-MTCH multiple TBs scheduling, down-select from the following options:
· Modify existing DCI to indicate the number of scheduled TBs (e.g. by adding new field)
· Reuse Rel-15 DCI and use SC-MCCH to indicate TB numbers.

· Support both a) and b)
2.1 Unicast
Two key impacts to RAN2 specification: (1) UE capability indication and (2) RRC signaling for configuring multiple TB on per RRC connection basis. Because of the different physical layer impact for CE Mode A and CE Mode B it is proposed to have separate UE capability indication for CE Mode A and CE Mode B.

Proposal 1:
Signal UE capability for multiple TB separately for CE Mode A and CE mode B.

Also, to allow implementation and IOT flexibility, define UE capability separately for PDSCH and PUSCH both for eMTC and NB-IoT.

Proposal 2:
Signal UE capability for multiple TB separately for uplink and downlink.

Example of UE capability for eMTC:

· ce-PDSCH-MutipleTB-CE-ModeA-r16

· ce-PUSCH-MutipleTB-CE-ModeA-r16

· ce-PDSCH-MutipleTB-CE-ModeB-r16
· ce-PUSCH-MutipleTB-CE-ModeB-r16

and for NB-IoT

· PDSCH-MutipleTB-r16

· PUSCH-MutipleTB-r16

Configuration of multiple TB for RRC connection is proposed to be done via PhysicalConfigDedicated(-NB) as follows:
[[
pdsch-multipleTBConfig-r16 ENUMERATED {true} OPTIONAL -- Need OR

pusch-multipleTBConfig-r16 ENUMERATED {true} OPTIONAL -- Need OR

 ]]
[[
npdsch-multipleTBConfig-r16 ENUMERATED {true} OPTIONAL -- Need OR

npusch-multipleTBConfig-r16 ENUMERATED {true} OPTIONAL -- Need OR

 ]],
Proposal 3: 
Signal multiple TB configuration in PhysicalCongifDedicated (for eMTC) or PhysicalCongifDedicated-NB (for NB-IoT).

By default, both eMTC and NB-IoT there is one-to-one relationship between TB and HARQ ACK/NACK feedback. For eMTC CE Mode A RAN1 also agreed to have one-to-many relationship between TB and HARQ ACK/NACK feedback. Therefore, add information in PhysicalConfigDedicated if one HARQ Ack/NACK feedback applies to all TBs as follows:
[[
pdsch-HARQ-ForMultipleTB-r16 ENUMERATED {true} OPTIONAL -- Need OR

pusch-HARQ-ForMultipleTB-r16 ENUMERATED {true} OPTIONAL -- Need OR

 ]],
Absence of the field means there is one-to-one relationship between TB and HARQ ACK/NACK.
The same IEs applie to CE Mode B as well if RAN1 agrees.
Proposal 4:
Signal mapping between TB and HARQ ACK/NACK feedback configuration in PhysicalCongifDedicated.
Depending on RAN1 agreement, similar approach can be used for NB-IoT and add the IEs to PhysicalConfigDedicated-NB.

2.2 SC-PTM

The RAN1 agreements so far implies the following optimised approach.
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Figure 1 Examples for optimized scheduling in SC-PTM

Both R16 and legacy UEs monitor the same MCCH but RRC configuration and MCCH DCI extension used to provide additional information needed by new UEs to be able to receive multiple MTCH TB for each DCI.

For eMTC SC-PTM, RAN1 requires RRC configuration to indicate if multiple TB is used but not clear if DCI also updated to indicate the actual number of TBs scheduled by it.

For NB-IoT SC-PTM, RAN1 is still to make agreement if DCI and/or SC-MCCH will indicate number of TBs allocated.
Proposal 5: Wait for RAN1 to make final agreements for multiple TB support for SC-PTM.

Summary

This document considers RAN1 agreements that have impact on RAN2 makes the following proposals.  
Proposal 1: 
Signal UE capability for multiple TB separately for CE Mode A and CE mode B.

Proposal 2: 
Signal UE capability for multiple TB separately for uplink and downlink.

Proposal 3: 
Signal multiple TB configuration in PhysicalCongifDedicated (for eMTC) or PhysicalCongifDedicated-NB (for NB-IoT).

Proposal 4: 
Signal mapping between TB and HARQ ACK/NACK feedback configuration for CE Mode A in PhysicalCongifDedicated.

Proposal 5:
Wait for RAN1 to make final agreements for multiple TB support for SC-PTM.
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