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1. Introduction

In RAN1#89 meeting [1], the following agreements were made related with UL partial subframe for LAA.

	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 contribution, we provide our detailed views on remaining issues for UL partial subframe for LAA.
2. Discussion
Control signalling for Mode 1 and Mode 2

In RAN1#89 meeting, it was agreed that both Mode 1 and Mode 2 transmissions are supported for UL initial partial subframe. For Mode 1 transmission, we propose to configure whether the UE can start UL transmission from 2nd slot boundary or not by UE-specific higher layer signalling. In other words, if the network configures by higher layer signalling for a UE to be able to transmit Mode 1 PUSCH, the UE can continue channel access procedure to begin UL transmission from 2nd slot boundary (regardless of the indicated starting position) even though the UE fails to access the channel at the position indicated by UL grant. For Mode 2 transmission, a new 1-bit field in UL grant indicates whether Mode 2 transmission is applied for the scheduled PUSCH or not. To be specific, for a UE configured with Mode 1 transmission, if the new 1-bit field in UL grant indicates that Mode 2 transmission is not applied for the scheduled PUSCH, Mode 1 transmission is allowed to the UE.
Proposal #1: Mode 1 transmission is configured by UE-specific RRC signalling and Mode 2 transmission is indicated by a new 1-bit field in UL grant. If the new 1-bit field in UL grant indicates that Mode 2 transmission is not applied for the scheduled PUSCH, Mode 1 transmission is applied to a UE configured with Mode 1 transmission.
Additional starting positions for Mode 2

For Mode 2 transmission, it would be beneficial to allow additional starting points between symbols #7 and #8 when eNB is willing to schedule UL initial partial subframe after DwPTS or 1 slot UL ending partial subframe. Moreover, since PUSCH starting position field already indicates symbol #0 + 25 usec, symbol #0 + 25 usec + TA, or symbol #1, additional signalling overhead may not be needed to indicate starting positions between symbols #7 and #8 if legacy PUSCH starting position field and new 1-bit field indicating Mode 2 transmission can be combined. In detail, if the new 1-bit field in UL grant indicates that Mode 2 transmission is applied for the scheduled PUSCH, legacy PUSCH starting position field is re-interpreted to indicate symbol #7 + 25 usec, symbol #7 + 25 usec + TA, or symbol #8.
Proposal #2: UL grant indicates additional starting points between symbols #7 and #8 by combining legacy ‘PUSCH starting position’ field and new 1-bit field indicating Mode 2 transmission.
Additional ending positions

In RAN1#89, it was discussed whether additional ending position(s) other than symbols #6, #12, and #13 is(are) necessary or not. The more ending positions are allowed, the more flexible operation is possible to fill maximum channel occupancy time. However, from our perspective, 1-slot granularity on ending partial subframe seems sufficient and additional gain obtained by finer granularity can be marginal.
Proposal #3: Additional ending position other than symbols #6, #12, and #13 is not introduced.

UCI mapping for UL partial subframe

Firstly, if UCI is piggybacked on Mode 1 or Mode 2 initial partial UL subframe, we propose to carry or rate-match UCI only on the 2nd slot. Especially for Mode 1 subframe, once Mode 1 transmission is enabled, UCI mapping only on the 2nd slot should be applied to all subframes which are allowed for Mode 1 transmission, considering UE may not have sufficient time to prepare for 1 slot only UCI mapping depending on LBT result.

Secondly, if UCI is piggybacked on 1-slot ending partial UL subframe, we also propose to carry or rate-match UCI only on the 1st slot of the subframe.
Fig. 1(a) depicts an example of legacy UCI mapping rule on PUSCH over 2 slots. If UCI on PUSCH is mapped only on 1 slot, RI can be carried on two symbols and CSI can be rate-matched on 1 slot (as shown in Fig. 1(b)). In order to maintain the total number of symbols for RI mapping, we can consider RI mapping on 4 symbols around DM-RS symbol since HARQ-ACK is not transmitted on LAA SCell (as shown in Fig. 1(c)).
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Figure 1. Example of UCI mapping on PUSCH
Proposal #4: Introduce 1 slot only UCI mapping rule for Mode 1 and Mode 2 initial partial UL subframes and 1 slot ending partial UL subframe. If Mode 1 transmission is configured, UCI mapping rule only on 2nd slot is applied all subframes allowed for Mode 1 transmission. FFS on RI mapping for 1 slot UCI mapping case.
TBS scaling factor

For Mode 2 transmission and partial ending subframe with 7 symbols, it was agreed that TBS scaling is applied similar to PUSCH in UpPTS. In this case, considering those partial subframes are (nearly) half of one subframe, it could be reasonable to apply TBS scaling factor of 0.5.
Proposal #5: Introduce TBS scaling factor of 0.5 for Mode 2 transmission and partial ending subframe with 7 symbols.

Contention window size (CWS) adjustment for Mode 1 tranmission
Remaining aspect for Mode 1 initial UL partial subframe can be how to define reference subframe for CWS adjustment. In Rel-13, if eNB transmits initial DL partial subframe, the partial subframe and consequent full subframe are defined as the reference subframe for DL CWS adjustment. In line with DL principle, we can determine both Mode 1 partial subframe and following UL subframe (if exists) as reference subframe. In this case, there can be two options for CWS adjustment.
· Option 1: If the NDI value for HARQ process associated with any of the Mode 1 partial subframe and following UL subframe is toggled, CWS for all priority classes is reset.
· Option 2: If the NDI values for HARQ process associated with both of Mode 1 partial subframe and following UL subframe are toggled, CWS for all priority classes is reset.

Between above two options, we prefer Option 1 considering UL-SCH puncturing for Mode 1. In addition, we need to discuss how to determine reference subframe in case that Mode 1 partial subframe is the most recent subframe before subframe n-3 if UL grant is received at subframe n, as shown in Fig. 2.
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Figure 2. Reference subframe determination for CWS adjustment
In this case, there are two methods for reference subframe determination.
· Method 1: Only Mode 1 partial subframe is regarded as reference subframe.

· Method 2: Reference subframe is determined by the most recent subframe before subframe n-4 (rather than Mode 1 partial subframe).

Among two methods, we prefer Method 1 for prompt CWS update.
Proposal #6: Mode 1 initial partial UL subframe as well as following UL subframe (if exists) are regarded as reference subframe for CWS adjustment.
· If the NDI value for HARQ process associated with any of Mode 1 partial subframe and following UL subframe is toggled, CWS for all priority classes is reset.
· If only Mode 1 partial subframe is the most recent subframe before subframe n-3 in case UL grant is received at subframe n, the Mode 1 partial subframe is regarded as reference subframe.

3. Conclusion
In this contribution, we provided our detailed views on remaining issues for UL partial subframe for LAA, and proposals are as follows.
Proposal #1: Mode 1 transmission is configured by RRC signalling and Mode 2 transmission is indicated by a new 1-bit field in UL grant. If the new 1-bit field in UL grant indicates that Mode 2 transmission is not applied for the scheduled PUSCH, Mode 1 transmission is applied to a UE configured with Mode 1 transmission.
Proposal #2: UL grant indicates additional starting points between symbols #7 and #8 by combining legacy ‘PUSCH starting position’ field and new 1-bit field indicating Mode 2 transmission.
Proposal #3: Additional ending position other than symbols #6, #12, and #13 is not introduced.

Proposal #4: Introduce 1 slot only UCI mapping rule for Mode 1 and Mode 2 initial partial UL subframes and 1 slot ending partial UL subframe. If Mode 1 transmission is configured, UCI mapping rule only on 2nd slot is applied all subframes allowed for Mode 1 transmission. FFS on RI mapping for 1 slot UCI mapping case.
Proposal #5: Introduce TBS scaling factor of 0.5 for Mode 2 transmission and partial ending subframe with 7 symbols.

Proposal #6: Mode 1 initial partial UL subframe as well as following UL subframe (if exists) are regarded as reference subframe for CWS adjustment.

· If the NDI value for HARQ process associated with any of Mode 1 partial subframe and following UL subframe is toggled, CWS for all priority classes is reset.
· If only Mode 1 partial subframe is the most recent subframe before subframe n-3 in case UL grant is received at subframe n, the Mode 1 partial subframe is regarded as reference subframe.

4. Reference

[1] RAN1#89 Chairman’s note
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