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1. Backgrounds
In the RAN1 email discussion following RAN1#84bis meeting, the followings were agreed.
Agreement:
· MSF(multi-subframe scheduling) DCI at least includes the following information (in addition to previous agreements)
· Scheduled subframes per MSF
· FFS: details of how to decide/indicate scheduled subframes
· common MCS value for all the scheduled subframes
· UL TPC per MSF
· UL TPC applies for all subframes non-cumulatively in both accumulated and absolute modes
· SRS triggering per MSF
· Starting PUSCH DFT-S-OFDM symbol
· FFS for details
· Ending PUSCH DFT-S-OFDM symbol
· FFS for details
· Subframe timing for PUSCH transmission
· FFS for details
· FFS: LBT type (e.g., 25us LBT or Cat4 LBT, CWS, etc.)
· FFS: details of signaling (e.g. joint coding to reduce the number of bits) for the above information

Working assumption:
· For LAA uplink, and for a given PUSCH TM, UE doesn’t need to detect MSF DCIs with different payload sizes for each TM.
· FFS: configurability of maximum number of subframes where a MSF DCI can schedule

· For LAA uplink with single codeword, maximum number of HARQ processes = 16 are supported

· For LAA uplink with two codewords, supportable number of HARQ processes is doubled without introducing explicit HARQ process IDs. The same principles of handling two codewords in DL scheduling are applied for UL scheduling
In R1-164497, email discussion summary, the followings are suggested as further discussion points remaining from the email discussion. In addition, point 12 is added as further discussion point. Among those remaining points, in this WF, we make proposals on points 5, 8, 10 and 11 below, following the majority views shown during the email discussion. We also make additional proposals regarding PDCCH BD and other information fields in the WF.
· Point 1

· Regarding indication of scheduled subframes in a MSF DCI, discuss details including following options:

· option 1) number of scheduled subframes

· option 2) N bit bitmap for for a MSF DCI with maximum N schedulable subframes
· Point 2

· Regarding indication HARQ process ID of scheduled subframes in a MSF DCI, discuss details including following options:

· option 1) indicating HARQp_id for a single subframe and HARQp_ids for other subframes are derived by a given rule

· option 2) indicating HARQp_id per scheduled subframe
· Point 3

· Regarding indication of RV in a MSF DCI, discuss the following options:

· option 1) indicating RV value per scheduled subframe

· option 2) indicating common RV value for all the scheduled subframes
· Point 4

· Discuss further on the details of indication of Starting PUSCH DFT-S-OFDM symbol and Ending PUSCH DFT-S-OFDM symbol in a MSF DCI, related to the channel access discussion

· Point 5

· “Subframe timing for PUSCH transmission” in MSF DCI indicates only the first scheduled subframe timing and the timing of the other scheduled subframes are derived by an implicit rule (e.g. consecutive subframes)

· Point 6

· Regarding indication of SRS triggering in a MSF DCI, discuss details including following options:

· option 1) triggered SRS is transmitted in a fixed subframe among scheduled subframe (e.g., first scheduled subframe or last scheduled subframe)

· option 2) triggered SRS is transmitted in all the scheduled subframes

· option 3) subframe for SRS transmission is dynamically indicated by MSF DCI

· Point 7

· Discuss further on the necessity and details of indication of LBT type in a MSF DCI, related to the channel access discussion

· Point 8

· CSI request is indicated per MSF DCI

· FFS for details

· Point 9

· Discuss further on the DCI overhead reduction including the following options, considering overall overheads of MSF DCI

· joint coding of number of scheduled subframes + HARQp_ids to reduce required number of bits
· joint coding of number of scheduled subframes + HARQp_ids + NDIs + RVs + MCSs to reduce required number of bits.

· Point 10:

· Agree with the following as working assumption.

· For LAA uplink, DCI overhead for an MSF DCI is fixed for N subfame scheduling, where N is configurable by RRC

· N value range is N_min~N_max

· Value of N_min: FFS between 1 and 2

· Value of N_max: FFS

· Point 11

· Regarding detection of MSF/SSF DCIs, discuss the following options

· option 1)

· Only MSF is used for uplink scheduling in LAA SCell, and eNB should use MSF for the UE even for scheduling a single subframe. eNB may configure a UE with N_max=1 for MSF if it wants to optimize only for the single subframe scheduling.

· UE can detect up to [2] MSF DCI(s) in a subframe

· FFS: handling of UL-MIMO scheduling DCI

· FFS: search space allocation

· Note) Another but similar option could be RRC configuration between SSF and MSF. Anyhow, “configured with SSF” may be equivalent with “configured with N_max=1 for MSF” in the effect.

· option 2)

· UE can be configured with MSF for UL scheduling. If a UE is configured with MSF, the UE should detect both SSF DCI and MSF DCI for UL scheduling.

· when configured with MSF, UE can detect

· up to [2] SSF DCI(s) in a subframe

· up to [2] MSF DCI(s) in a subframe

· FFS for limitation to the combinations of SSF DCI(s) and MSF DCI(s)

· FFS: handling of UL-MIMO scheduling DCI

· FFS: search space allocation

· Note) with option 2, N_min =2 (e.g., not supporting N_min=1) for MSF seems reasonable since eNB can use SSF for scheduling a single subframe.

· Point 12

· Discuss how to apply the common MCS value in MSF DCI to the following subframes:

· Subframe containing UCI on PUSCH

· Subframe containing SRS on PUSCH

· Subframe containing 1 or 2 blanked symbols

2. Proposals
Proposal 1: 
· For LAA uplink, DCI 0B and DCI 4B can schedule PUSCH transmission in maximum N_sf subframes, where N_sf is configurable by UE-specific RRC 

· DCI 0B: DCI format supporting PUSCH multi-subframe scheduling with TM1 for LAA SCell
· DCH 4B: DCI format supporting PUSCH multi-subframe scheduling with TM2 for LAA SCell
· N_sf value range is N_min~N_max

· Value of N_min: [1]

· Value of N_max: [4]

· DCI payload sizes of DCI 0B and DCI 4B are decided by configured N_sf value 

Proposal 2: 
· At least DCI 0B and 4B are used for PUSCH scheduling in LAA SCell, and eNB should use DCI 0B or 4B for a UE even for scheduling a single subframe. 

· FFS UE can be scheduled with multiple DCI 0B(s) and DCI 4B(s) in a subframe

· FFS: maximum number of DCI 0B(s) and DCI 4B(s) to be scheduled in a subframe

· FFS UE should detect DCI 0A(s) and/or DCI 4A in addition to DCI 0B and 4B in a subframe when N_sf > 1
· DCI 0A: DCI format supporting PUSCH single-subframe scheduling with TM1 for LAA SCell

· DCI 4A: DCI format supporting PUSCH single-subframe scheduling with TM2 for LAA SCell

Proposal 3:
· UE does separate BDs for DCI 1A, DCI 0B and DCI 4B (if configured with UL TM2) respectively
Proposal 4: 

· In DCI format 0B/4B, subframe timing for PUSCH transmission is indicated for the first scheduled subframe and the subframe timings of the other scheduled subframes are derived by an implicit rule (e.g. consecutive subframes)
Proposal 5: 

· The following scheduling information in existing DCI format 0/4 are not included in UL grants for LAA

· frequency hopping, UL index, resource allocation type

Proposal 6: 

· CSI request in DCI format 0B/4B is signalled per DCI

· FFS: subframe for the corresponding CSI transmission
