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1
Introduction
In this document we discuss the remaining open issues for UL DCI design and the configuration of the search spaces for eLAA. 
2
Details of DCI design
2.1
Start PUSCH symbol
The following options have been proposed in RAN1#85 for the indication of the start PUSCH symbol in DCI format 0B/4B.
· 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.

Independently, it was also agreed that 

· 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  
We first note that the options listed as part of the first agreement are not complete as per the options listed in the second agreement. 
To trade-off between the number of signalling bits and the flexibility of changing the start symbol, we propose that a variation of Option 2-1 be adopted. The following code points are proposed for the start of PUSCH DFT-S-OFDM symbols. 
Proposal

1. PUSCH start position for multi-TTI grants are indicated using 3 bits

· At symbol 0 in all subframes

· At symbol 1 in all subframes

· At symbol 1 only in the first subframe and symbol 0 in the other subframes
· At symbol 1 only in the first and second subframe and symbol 0 in other subframes. 

· This is to enable PRACH and PUCCH multiplexing in the first subframe and other UE multiplexing in the second subframe.
· 25us after start of symbol 0 for the first subframe and symbol 0 in other subframes
· 25us + TA value after the start of symbol 0 for the first subframe and symbol 0 in other subframes
· Rest of the code points are reserved

In addition, RAN1 needs to discuss what the UE can assume for UE LBT in cases of symbol 13 blanking in the middle of multi-TTI transmission. 
Proposal

2. RAN1 should discuss the UE LBT location and rate matching assumptions in cases of symbol 13 blanking in the middle of multi-TTI transmission.

2.2 
LBT type and CW size for SRS without PUSCH
For SRS transmission without PUSCH, RAN1 agreed to down select between two alternatives

Alternative 1:

· LBT type (i.e. Cat.4 LBT or LBT based on 25us CCA) is signaled via DL grant triggering aperiodic SRS without PUSCH.
Alternative 2:

· LBT type (i.e. Cat.4 LBT or LBT based on 25us CCA) is signaled via C-PDCCH
Proposal
3. DL DCI triggering the aperiodic SRS without PUSCH uses 2 bits. The following states are considered for signaling
· No SRS triggering

· SRS triggering with 25us CCA

· SRS triggering Cat 4 LBT. UE randomly chooses between CW size 3 and CW size 7 with 50% probability of selecting each value

· Rest of the code points are reserved
2.3
Reference subframe indication and LBT parameter signalling
As proposed in [1], the UE adjusts the CW size based on indication of the reference subframe by the eNB. Assuming the maximum length of an UL transmission burst is 10 subframes, we propose the following signalling to indicate to the UE about the reference subframe and the reference transmission burst so that UE may adjust its CW size.
Proposal
4. 4 bits are used to indicate the following code points
· 10 code points indicate which of the 10 subframes in the reference transmission burst was the first one to be successfully received 
· 1 code point indicates that none of the scheduled subframes was received correctly

· 1 code point indicates that these 4 bits can be ignored by the UE (default value)

· Rest of the code points are reserved

5. 3 bits are used to signal the following
· Code point to signal 25us LBT for this subframe

· 4 code points to signal the LBT priority class (or the maximum/minimum LBT priority class) to be used by the UE for Cat 4 LBT
6. 4 bits to indicate the following information about the reference transmission burst

· The subframe (n-x) is the start of a new reference transmission burst where x can be from 0 to 9

· Ignore these 4 bits

· Rest of the code points are reserved

Consider the following scenario in which the UE is signalled about the increase in contention window size in multiple subframes. This is because the LBT fields are present in each UL grant. There is a need to indicate to the UE how to interpret the LBT indication if multiple UL grants carry this information. 

Proposal

7. 1 bit is used to signal whether the LBT information present in a UL grant is new (and may have been sent in other UL grants in this subframe) or has been sent to the UE in UL grants in previous subframes as well 
On the UE side, if it receives an indication about new CW update information in a subframe in multiple grants and it can assume that this information is applied only once. Similarly, if it receives a grant in later subframes with the same information, then the UE discards this information if it has received it previously and applies this indication if the UE has not received this information previously.
We note that some of this information have been illustrated independently for clarity and can potentially be jointly encoded to reduce the number of signalling bits. 
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Search space handling for UL
IN RAN1#85, the following was agreed to be discussed further

· FFS: Special handling of potential (E)PDCCH blocking issue due to the possibility of transmitting multiple UL scheduling DCIs for a UE.

Each DL subframe can carry one DL grant and up to 4 UL grants for a UE. Due to this, sometimes there is a significant amount of control to be transmitted in each subframe and eNB may not be able to transmit all the grants to the UE. This may result in blocking transmission of UL grants in some scenarios. 
However, we note that in a small cell scenario, given the expected number of UEs scheduled overall, the flexibility available as a result of scheduling UL grants in multiple subframes (due to delay field present in the grant) and by using multi-TTI grants can alleviate the blocking issue to a large extent. 
In addition, we note that UEs need not be always required to monitor all the UL DCI formats in each subframe. Thus, we propose that no special handling is needed for handling DCI blocking.

Proposal

8. No special handling needed for handling DCI blocking. 
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Conclusions 
1. PUSCH start position for multi-TTI grants are indicated using 3 bits

· At symbol 0 in all subframes

· At symbol 1 in all subframes

· At symbol 1 only in the first subframe and symbol 0 in the other subframes

· At symbol 1 only in the first and second subframe and symbol 0 in other subframes. 

· This is to enable PRACH and PUCCH multiplexing in the first subframe and other UE multiplexing in the second subframe.

· 25us after start of symbol 0 for the first subframe and symbol 0 in other subframes
· 25us + TA value after the start of symbol 0 for the first subframe and symbol 0 in other subframes
· Rest of the code points are reserved

2. RAN1 should discuss the UE LBT location and rate matching assumptions in cases of symbol 13 blanking in the middle of multi-TTI transmission.
3. DL DCI triggering the aperiodic SRS without PUSCH uses 2 bits. The following states are considered for signaling

· No SRS triggering

· SRS triggering with 25us CCA

· SRS triggering Cat 4 LBT. UE randomly chooses between CW size 3 and CW size 7 with 50% probability of selecting each value

· Rest of the code points are reserved
4. 4 bits are used to indicate the following code points
· 10 code points indicate which of the 10 subframes in the reference transmission burst was the first one to be successfully received 

· 1 code point indicates that none of the scheduled subframes was received correctly

· 1 code point indicates that these 4 bits can be ignored by the UE (default value)

· Rest of the code points are reserved

5. 3 bits are used to signal the following

· Code point to signal 25us LBT for this subframe

· 4 code points to signal the LBT priority class (or the maximum/minimum LBT priority class) to be used by the UE for Cat 4 LBT
6. 4 bits to indicate the following information about the reference transmission burst

· The subframe (n-x) is the start of a new reference transmission burst where x can be from 0 to 9

· Ignore these 4 bits

· Rest of the code points are reserved
7. 1 bit is used to signal whether the LBT information present in a UL grant is new (and may have been sent in other UL grants in this subframe) or has been sent to the UE in UL grants in previous subframes as well
8. No special handling needed for handling DCI blocking. 
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