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1
Introduction
In RAN1#89, the following agreements were made on the starting and ending partial subframes for UL. 

Agreement:

· UL partial subframe transmission starting at symbol #7 is supported with both following modes  Mode 1 and Mode 2

· Mode 1. The UE may start at a Rel-14 starting point or at symbol #7 depending on e.g. the outcome of LBT

· The TBS is determined as for the full subframe regardless of the starting point (i.e. no TBS scaling)

· FFS: channel access within shared COT

· FFS: how to indicate to which UL subframes this applies

· FFS: UCI mapping, if supported
· Mode 2. The UL grant indicates starting position at number #7

· FFS: additional starting points between symbols #7 and #8 

· The TB(s) is rate matched into the second slot

· TBS Scaling is used similarly as in FS2

· FFS: TBS scaling details  

· FFS: UCI mapping, if supported
Agreement:

For Mode 1:

· When transmission starts at symbol #7, the first slot of a subframe is punctured
· FFS: new MCS table and when that would be applicable
Agreement:
· UL partial subframe transmission ending in the end of symbol #6 is supported (in addition to #12 and #13 already supported)
· FFS: #3 and #10 
· The ending position is indicated with the UL grant

· The TB(s) is rate matched into the allocated symbols

· TBS Scaling is used similarly as in FS2

· FFS: TBS scaling details  

· FFS: UCI mapping, if supported

· FFS: whether the starting symbols is always #0 or as in Rel-14

· SRS transmission is not supported in these cases

In this document, we discuss the open aspects of UL starting and ending partial subframes.

2
UL ending partial subframes
2.1                Supporting symbol #3 and symbol #10: 
Additional candidates for UL end partial subframes can be introduced as the partial subframe is fully scheduled and does not introduce significant additional complexity at the UE.
However, we propose not to support UCI mapping in end partial subframes as this involves significant effort to redefine the mapping of the UCI. 

Standalone end partial subframes: The only UL transmission is an end partial subframe.
Non-standalone end partial subframe: The UL end partial subframe is always preceded by a full UL subframe or an initial end partial subframe. 

We propose to support both standalone and non-standalone end partial subframes as the subframes are scheduled by the eNB and the UE is always aware of the subframe configuration at least 4ms in advance. 

Proposal 

1. Additional ending symbol positions (symbol #3 and symbol #10) for end partial subframes can be supported UCI mapping is not supported on end partial subframes.
2. Support standalone and non-standalone UL end partial subframes in Rel-15 LAA.
3. The starting point of end partial UL subframes are compatible with Rel-14 as we also support standalone end partial subframes.
3
UL initial partial subframes – Mode 1
In this mode of operation, the UE starts at symbol #7 if LBT fails at the beginning of or within symbol 0 of the subframe. We distinguish between the following scenarios.
1. UE is performing 25us LBT within the eNB TxOP: In this scenario, the UE performs another 25us LBT before the start of symbol 7 and transmits the partial subframe if successful. From an LBT procedure perspective, this is equivalent to the eNB scheduling the UE using 2 separate grants for the first and second slot. The UE attempts transmission in the second slot (In Rel-14, it is the next subframe), when the LBT fails in the first slot (In Rel-14, it is a subframe).
2. UE is performing Cat 4 LBT and is scheduled outside the eNB TxOP: In this scenario, the UE Cat 4 LBT is not complete at the subframe boundary and the UE continues to perform Cat 4 LBT. If the UE successfully completes the LBT procedure within the first slot, then the UE can transmit on the second slot. The UE then performs self-deferral and a 25us LBT before symbol #7 to continue transmission. 
Proposal: 

1. Support UL initial partial subframe Mode 1 both within and outside the TxOP. The LBT procedure is directly extended from the current procedure.
2. No additional indication of the applicability from the eNB on a per subframe basis. If needed, introduce RRC signalling to enable/disable this feature (similar to the DL initial partial subframe in Rel-13 where the eNB indicates the set of start positions for DL transmission).

3. As the initial partial subframe is constructed by puncturing the first half of the subframe, the UE punctures the UCI as well.
4 
UL initial partial subframes – Mode 2

For mode 2, where the initial partial subframe is scheduled by the eNB, the starting position of the transmission can be signalled by the eNB as in Rel-14. 

Proposal

1. Starting position of transmission within symbol 7 to symbol 8 is indicated by the eNB within the grant.
2. UCI mapping is not supported in Mode 2. 

5
Conclusions
In this document, we consider some miscellaneous aspects of autonomous uplink transmissions.
Proposal

1. Additional ending symbol positions (symbol #3 and symbol #10) for end partial subframes can be supported.
2. UCI mapping is not supported on end partial subframes.
3. Support standalone and non-standalone UL end partial subframes in Rel-15 LAA.
The starting point of end partial UL subframes are compatible with Rel-14 as we also support standalone end partial subframes.
4. Support UL initial partial subframe Mode 1 both within and outside the TxOP. The LBT procedure is directly extended from the current procedure.
5. No additional indication of the applicability from the eNB on a per subframe basis. If needed, introduce RRC signalling to enable/disable this feature (similar to the DL initial partial subframe in Rel-13 where the eNB indicates the set of start positions for DL transmission).

6. As the initial partial subframe is constructed by puncturing the first half of the subframe, the UE punctures the UCI as well.
7. Starting position of transmission within symbol 7 to symbol 8 is indicated by the eNB within the grant.
8. UCI mapping is not supported in Mode 2. 
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