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Introduction 
A new work item on ‘enhancements to LTE operation in unlicensed spectrum’ was approved in TSG RAN Meeting #75 [1]. The objective of the new WI from RAN1 perspective is twofold:
· Specify support for multiple starting and ending positions in a subframe for UL and DL on SCell with Frame structure type 3.
· (Starting in RAN1#90): Study, and specify if needed, support for autonomous uplink access with Frame Structure type 3 considering solutions from the L2 latency reduction work item
This contribution is about the first objective, especially on the UL aspects. A related agreement made in RAN1 Meeting #89 is captured below [2].

	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



[bookmark: _GoBack]In this contribution, the remaining FFS points in the above agreements are discussed. 
UL starting partial subframes 
Partial subframe via puncturing (Mode 1) 
Channel access within shared COT:
During the previous meetings, it was discussed that if a UE fails LBT with 25 us single interval LBT, then what type of LBT should be used for the next possible transmission instance. 
The following is captured from EN 301 893 clause 4.2.7.3.2.7 [3].
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While leaving our preference aside, the following is our literal interpretation of the above COT sharing procedure. 
Observation 1: According to EN 301 893 clause 4.2.7.3.2.7, if a UE is scheduled within a shared MCOT (Step 1) but fails 25 us single interval LBT (Step 1b), then the scheduling grant is withdrawn (Step 3). 
According to the above interpretation, it is not a matter of which LBT type to use if the UE fails LBT with 25 us single interval LBT, but the UE has to withdraw the scheduling grant. In other words, the UE cannot arbitrarily continue LBT for partial subframe transmission as the UE has to withdraw the scheduling grant. Therefore, it is obvious that the UE cannot use Mode 1 partial subframe transmission within eNB’s acquired MCOT. 
Proposal 1: Mode 1 partial subframe transmission is not allowed within eNB’s acquired MCOT. 

Introduction of new MCS table:
The introduction of new MCS table is not needed and actually it is against the concept of Mode 1. If the first half of a subframe is punctured, then to raise the chance of successful decoding, the code rate needs to be lowered. Thus, if a Mode 1 transmission is expected, the MCS selection itself needs to be conservative than what the channel can actually support. Introducing new MCS table to increase the code rate is against the concept. 
Proposal 2: No new MCS table is introduced for Mode 1 partial subframe transmission. 

Moreover, when we introduced a new MCS table for DL partial subframe transmission, the motivation was because once TB is pushed down from L2 to L1, there is no further interaction allowed between L1 and L2. However, the UL partial subframe transmission is different from DL partial subframe in the sense that the grant is given a priori. If there is a strong need to utilize higher order modulations for punctured subframes, a TBS scaling can be done to lower the code rate. 
Proposal 3: TBS scaling can be applied to Mode 1 partial subframe transmission. 

UCI mapping:
If UCI mapping assumes second slot only, the UCI is better protected against pucturing.
Proposal 4: For Mode 1, the UCI mapping assumes second slot only. 
 
Partial subframe via rate matching (Mode 2) 
Additional starting positions between symbols #7 and #8:
This is a scheduled partial starting subframe transmission. Depending on the situation, it may be needed by the eNB to create an LBT gap before the start of the partial starting subframe transmission. Note also that all the necessary mechanisms, such as the existing DCI formats for eLAA and CP extension, are already there. 
Proposal 5: For Mode 2, additional starting positions between symbols #7 and #8, e.g., 25us after the start of symbol #7, 25us + TA after the start of symbol #7, and symbol #8, are allowed. 

TBS scaling:
Similar with PDSCH transmission in DwPTS or PUSCH transmission in UpPTS, TBS scaling can be applied. Scaling factor of 0.5 seems reasonable for slot-level partial subframe transmission. 
Proposal 6: TBS scaling factor of 0.5 is applied for slot-level partial UL subframe transmission with Mode 2. 

UCI mapping:
When the partial UL subframe is scheduled by the eNB, it is up to the eNB to trigger UCI multiplexing or not. If the eNB determines a single slot can provide sufficient capacity, then the UCI can be transmitted in the partial subframe as well. 
Proposal 7: For Mode 2, the UCI mapping assumes second slot only. 

UL ending partial subframes 
Additional starting positions at symbol #3 and #10:
It was an FFS on the additional partial subframe lengths, such as ending at the end of symbol #3 and symbol #10 in addition to the already agreed symbol #6 and the already supported symbol #12 and #13. Since the partial subframe with rate matching is scheduled by eNB, it is our understanding that there is no additional burden of introducing additional starting positions. However, considering the limited time left for the FeLAA WI, the following is our proposal. 
Proposal 8: No additional UL ending positions within a subframe is introduced other than what were already agreed to be supported. 

UCI mapping:
It is the same situation of UL starting partial subframes with rate mating. 
Proposal 9: For UL ending partial subframes, the UCI multiplexing assumes first slot only.  
Conclusions
In this contribution, we discussed remaining details on UL partial subframe design for LAA SCell and made the following observation proposals:
Observation 1: According to EN 301 893 clause 4.2.7.3.2.7, if a UE is scheduled within a shared MCOT (Step 1) but fails 25 us single interval LBT (Step 1b), then the scheduling grant is withdrawn (Step 3). 
Proposal 1: Mode 1 partial subframe transmission is not allowed within eNB’s acquired MCOT. 
Proposal 2: No new MCS table is introduced for Mode 1 partial subframe transmission. 
Proposal 3: TBS scaling can be applied to Mode 1 partial subframe transmission. 
Proposal 4: For Mode 1, the UCI mapping assumes second slot only. 
Proposal 5: For Mode 2, additional starting positions between symbols #7 and #8, e.g., 25us after the start of symbol #7, 25us + TA after the start of symbol #7, and symbol #8, are allowed. 
Proposal 6: TBS scaling factor of 0.5 is applied for slot-level partial UL subframe transmission with Mode 2. 
Proposal 7: For Mode 2, the UCI mapping assumes second slot only. 
Proposal 8: No additional UL ending positions within a subframe is introduced other than what were already agreed to be supported. 
Proposal 9: For UL ending partial subframes, the UCI multiplexing assumes first slot only.  
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