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[bookmark: DocumentFor]Introduction
At the RAN1 #85 meeting, PUSCH resource allocation and structure were discussed and following agreements and conclusion were achieved [1]- [3].
Agreements:
· Confirm the previous working assumption
· the 10RBs are spaced equally in frequency domain for 20MHz
· Example for 20MHz eLAA SCell: interlace 0 is composed of RBs 0,10,20,...,90
· Scheduling 70 UL RBs is not supported

Agreement:
· One interlace is composed of 10RB/interlace for 10MHz

Conclusion:
· Enhanced LAA can operate without the introduction of legacy resource allocation for UL PUSCH on an LAA SCell. 
· Introduction of optional legacy resource allocation is not precluded for future work items (if agreed).

Agreements:
· [bookmark: OLE_LINK1]Transmission on UL is allowed to start at the following times in a UL subframe
· Start of DFTS-OFDM symbol 0
· Start of DFTS-OFDM symbol 1
· 25 us after start of DFTS-OFDM symbol 0
· 25 us + TA value after start of DFTS-OFDM symbol 0  
· FFS: Choose between the following options to enable the start times within the first DFTS-OFDM symbol
· Option 1: Extension of cyclic prefix of the next DFTS-OFDM symbol to occupy part of the first DFTS-OFDM symbol
· Option 2: Rate matching around the modulation symbols corresponding to the first 25 µs of DFTS-OFDM symbol 0 and also around the modulation symbols at the end of DFTS-OFDM symbol 0 corresponding to the cyclic prefix length
· FFS: Whether windowing at the beginning of the UL transmission is necessary to reduce the impact on out of band emissions.

In addition, regarding the scheduling aspects for eLAA, following agreements were achieved in the email discussion [4] – [5].
Agreements:
· Confirm the WA: For LAA uplink with single codeword, maximum number of HARQ processes = 16 are supported
· Timing offset is counted from subframe N+4+k, and k is signalled with 4 bits ([0….15] SFs)  (FFS in case of 2-step scheduling)
· DCI format 0B/4B can schedule PUSCH transmission in a single subframe
· For DCI format 0B/4B, bit width of number of scheduled subframes is 1 bit when N_sf is configured as 2 and 2 bits when N_sf is configured as larger than 2
· CSI request in DCI format 0B/4B applies to last subframe if number of scheduled subframes is smaller than 3, and otherwise to the second last scheduled subframe
· Rel-14 eLAA UE is required to decode UL grant PDCCHs as well as the common PDCCH in the ending partial subframe even if the number of occupied OFDM symbols for the ending partial subframe is not indicated from the previous subframe
· FFS special handling of MCS/TBS for PUSCH containing UCI and/or SRS and/or blanked symbol(s)
· Note: Common MCS value for all the scheduled subframes is already agreed
· The UE is not expected to process a DCI format 0B/4B indicating scheduling in a single subframe and triggering SRS in a different subframe

Notes as basis for further discussion: FFS on the indication of starting PUSCH DFT-S-OFDM symbol
· option 1) Starting PUSCH DFT-S-OFDM symbol in a DCI format 0B/4B applies only to the first scheduled subframe. 
· A single UL grant for an LAA SCell can only schedule subframes which composes a same UL transmission burst of a same UE 
· option 2) DCI format 0B/4B indicates starting PUSCH DFS-S-OFDM symbol in one or multiples of the scheduled subframes 
· option 2-1) 2-bit joint indication for the starting PUSCH DFT-S-OFDM symbol, the 4 states define the starting in symbol #1 as: {in none of SFs, in all SFs, only in the 1st subframe, in 1st and 3rd subframe} 
· option 2-2) N_sf size bitmap to indicate the starting PUSCH DFT-S-OFDM symbol position for multiple scheduled subframes. The bitmap size changes according to the configuration of N_sf for MSF, i.e., 2~4. 
· option 2-3) One bit to indicate the starting PUSCH DFT-S-OFDM symbol for the 1st subframe, x bit to indicate starting PUSCH DFT-S-OFDM symbol position in one of the following subframes if N_max >=2. The size of x changes according to the configuration of N_max for MSF.
Agreements:
· DCI format 0A and 4A (when TM2 is configured) are default DCI formats for UL scheduling for LAA SCell
· DCI format 0A and 4A can be disabled for each LAA SCell by RRC signaling independently
· Note: It was already agreed that usage of DCI format 0B and 4B (when TM2 is configured) is configurable for each LAA SCell by RRC signaling
· A new RRC signaling pdcch-candidateAdjustment can adjust number of BDs on UE specific search space independently for each AL (CCE aggregation level) for each of the DCI formats 0A, 4A, 0B and 4B for each scheduled carrier. The applicable values for BD adjustment for each DCI format are as follows. 
·  (0, 33, 66, 100)% BD adjustment 
· Applicable to DCI Format 0A
·  FFS: applicability to DCI Formats 0B and/or 4A
· (0, 33, 66, 100)% for 1st and 2nd AL  and (0, [50 or 66], 100, [150 or 200])% for 3rd to 5th AL
· Applicable to DCI Format 4B
· FFS: applicability to DCI Formats 0B and/or 4A
· Re-13 pdcch-candidateReductions applies (if configured) to the other DCIs
· If pdcch-candidateAdjustment is not configured, Re-13 pdcch-candidateReductions applies (if configured) to all the DCIs
· FFS: Special handling of potential (E)PDCCH blocking issue due to the possibility of transmitting multiple UL scheduling DCIs for a UE.

In this contribution, we discuss the remaining details including resource allocation, PUSCH structure and scheduling aspects for eLAA.

PUSCH resource allocation and structure
PUSCH resource allocation
There are three alternatives on PUSCH resource allocation (RA) type for the interlaced waveform [6].
· Alt. 1: UL resource allocation type 0 is used to allocate multiple interlaces to a UE
· UL grant indicates start index and allocated number of interlaces with consecutive indices
· Alt. 2: bitmap based resource allocation
· Alt. 3: predefined resource allocation patterns
Alt. 1 requires smaller number of RA bits at the cost of RA flexibility since it can only allocate consecutive interlaces. Alt. 2 i.e., bitmap-based allocation can achieve the most flexible resource allocation. However, according to the email discussion [85-5-2] on resource allocation aspects for eLAA, Alt. 2 was not agreed since some companies had a concern on its longer bit length at RA field. Therefore, the companies accepted Alt. 3 as a compromise. 
[bookmark: OLE_LINK46][bookmark: OLE_LINK47]Regarding the predefined resource allocation patterns, there is no objection on using resource indication value (RIV from 1 to 55 without 46 to 49) contained in RA field to support all contiguous resource allocations in the interlace domain except the ones having 70RBs. In addition, no objection on supporting following five non-contiguous interlace allocation patterns (0,5) (1,6), (2,7), (3,8), (4,9) to achieve additional flexibility on RA. However, due to the trade-off between RA flexibility and overhead, there are diverged opinions on whether it is necessary to support more complements besides above non-contiguous interlace allocation patterns and the bit length (e.g. 6 or 7) for the RA field.
From our point of view, it is beneficial to support complementary patterns of more than 2 non-contiguous interlaces for flexible UE scheduling. Some examples are given in Fig. 1 below. In addition, considering the forward compatibility, for example, to enable PUSCH multiplexed with PUCCH or PRACH which will probably be introduced in future work items, it is beneficial to reserve some code points for the future use and hence 7-bit resource allocation field is preferred. 
Proposal 1: It is beneficial to support some complementary patterns in addition to the non-contiguous interlace allocation patterns (0,5) (1,6), (2,7), (3,8), (4,9) for more flexible resource allocation. 
Proposal 2: 7-bit RA field is preferable to reserve some code points for forward compatibility.
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[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Fig. 1 Examples for complementary RA patterns of more than 2 non-contiguous interlaces

PUSCH structure to enable the start times within the first DFTS-OFDM symbol
According to the email discussion, there are two options to achieve the starting time of PUSCH transmission within the first DFTS-OFDM symbol. Option 1 is based on the extension of a CP from the subsequent OFDM symbol and option 2 is using the rate matching around the gap. Considering the fact that option 2 can provide non-negligible improvement in link-level performance and throughput especially when the PUSCH uses higher code rates and higher modulation order, we slightly prefer option 2.
Proposal 3: For the starting time of PUSCH within the first DFTS-OFDM symbol, Option 2 is slightly preferred. That is to say, rate matching around the modulation symbols corresponding to the first 25 µs of DFTS-OFDM symbol 0 and also around the modulation symbols at the end of DFTS-OFDM symbol 0 corresponding to the cyclic prefix length.
PUSCH scheduling
Special handling of MCS/TBS for PUSCH containing UCI and/or SRS and/or blanked symbol(s)
The MCS offset could provide the efficiency improvement, while it introduces additional complexity. In addition, eNB can avoid assigning large code rate for PUSCH containing UCI and/or SRS and/or blanked symbol(s) to guarantee their performance. Considering this tradeoff between complexity and performance, it is preferred to confirm the working assumption made at the last meeting that common MCS value in DCI format 0B/4B applies to the PUSCH containing UCI and/or SRS and/or blanked symbol(s) without special handling.
Proposal 4: Confirm the working assumption that common MCS value in DCI format 0B/4B applies to the PUSCH containing UCI and/or SRS and/or blanked symbol(s) without special handling.

Indication of starting PUSCH DFT-S-OFDM symbol
In order to achieve full flexibility in multiplexing another UE’s transmission in the middle of an ongoing UL burst and to take PRACH and PUCCH which will probably be introduced in later releases into account, it is desirable to support option 2-2 that applies N_sf size bitmap to indicate the starting PUSCH DFT-S-OFDM symbol position for multiple scheduled subframes. The bitmap size changes according to the configuration of N_sf for MSF, i.e., 2~4.
Proposal 5: It is preferred to support N_sf size bitmap to indicate the starting PUSCH DFT-S-OFDM symbol position for multiple scheduled subframes.

PDCCH Blind Decoding reduction
For the purpose of RRC signalling reduction, we are open to use a common signalling, i.e. “pdcch-candidateAdjustment”, to indicate the BD adjustment for a certain group of DCI formats. For example, (0, 33, 66, 100)% BD adjustment is applicable to DCI Format 0A and 0B; (0, 33, 66, 100)% for 1st and 2nd AL  and (0, [50 or 66], 100, [150 or 200])% for 3rd to 5th AL are applicable to DCI format 4A and 4B.
Regarding whether there is a need for special handling of potential (E)PDCCH blocking issue due to the possibility of transmitting multiple UL scheduling DCIs for a UE, we think it is better to leave it to eNB implementation, and hence such complication is unnecessary.

Proposal 6: It is beneficial to apply common signalling “pdcch-candidateAdjustment” to some DCI formats.
Proposal 7: Special handling of potential (E)PDCCH blocking issue due to the possibility of transmitting multiple UL scheduling DCIs for a UE is not needed.
Conclusion 
In this contribution, we have discussed remaining issues on PUSCH resource allocation and scheduling for eLAA UL. We made the following proposals. 
Proposal 1: It is beneficial to support some complementary patterns in addition to the non-contiguous interlace allocation patterns (0,5) (1,6), (2,7), (3,8), (4,9) for more flexible resource allocation. 
Proposal 2: 7-bit RA field is preferable to reserve some code points for forward compatibility.
Proposal 3: For the starting time of PUSCH within the first DFTS-OFDM symbol, Option 2 is slightly preferred. That is to say, rate matching around the modulation symbols corresponding to the first 25 µs of DFTS-OFDM symbol 0 and also around the modulation symbols at the end of DFTS-OFDM symbol 0 corresponding to the cyclic prefix length.
Proposal 4: Confirm the working assumption that common MCS value in DCI format 0B/4B applies to the PUSCH containing UCI and/or SRS and/or blanked symbol(s) without special handling.
Proposal 5: It is preferred to support N_sf size bitmap to indicate the starting PUSCH DFT-S-OFDM symbol position for multiple scheduled subframes.
Proposal 6: It is beneficial to apply common signalling “pdcch-candidateAdjustment” to some DCI formats.
Proposal 7: Special handling of potential (E)PDCCH blocking issue due to the possibility of transmitting multiple UL scheduling DCIs for a UE is not needed.
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