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1 Introduction
In RAN#75, a new work item on “Enhancements to LTE operation in unlicensed spectrum” has been approved [1]. The objectives of the WID are the following:

· Specify support for multiple starting and ending positions in a subframe for UL and DL on SCell with Frame structure type 3. [RAN1, RAN2, RAN4]

· (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 [RAN1, RAN2, RAN4]

· The work item should also specify base station and UE core requirements to support the above features [RAN4]
In this paper, it is discussed the possible specification impact of the above highlighted objective. 
2 Discussion

2.1 DL impact

Regarding the introduction of new DL starting/ending points, RAN1 has not reached any consensus. Therefore, no RAN2 impact is expected.
Proposal 1 RAN1 has not reached any consensus regarding the introduction of new DL starting/ending points DL data transmission.  

2.2 UL impact

For the UL in Rel.14, four different starting points within the symbol 0 are specified. Which starting position to use is indicated by the eNB in DCI 0A/0B/4A, so that L2 specifications are not impacted.
In RAN1#89, the following has been agreed [2]:
	RAN1#89 agreements:

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


From the above agreements, similar to the DL, a new starting point for the UL will be included at symbol 7. Additionally, two different operative modes are introduced, i.e. mode-1 for UEs that are allowed to start the transmission either at symbol 0 or at symbol 7 depending on e.g. the outcome of LBT, and mode-2 for UEs that can receive an UL grant explicitly indicating to start data transmission at symbol 7.
Observation 1 RAN1 has agreed to specify two transmission modes for feLAA:

a. Mode 1: UEs are allowed to start the transmission either at symbol #0 or at symbol #7 depending on e.g. the outcome of LBT.

b. Mode-2: UE can be explicitly scheduled in UL grant to start data transmission at symbol #7 (FFS in RAN1 if additional starting points are needed).

Therefore, for mode-1, RAN2 should at least introduce a new capability signalling indicating whether for UL, the UE is capable of autonomously transmitting only on symbol 0 or both on symbol 0 and 7. In this way, the eNB knows in which symbols UL transmissions may be expected. Correspondingly, the eNB needs to indicate in dedicated RRC signalling whether autonomous UE transmission is allowed only in symbol 0 or also in symbol 7.

Proposal 2 For mode-1, a new UE capability signal is needed to indicate whether the UE is capable (depending on the outcome of LBT) to start transmitting only on symbol 0 or both on symbol 0 and 7.
Proposal 3 For mode-1, a new dedicated RRC signal should be introduced to indicate whether autonomous UL data transmission at symbol 7 is allowed or not.
Moreover, the eNB might also need to support explicit schedule of symbol 7 for mode-2 UEs, which clearly depends on UE capability. The eNB will then make sure to not provide UL grants in DCI for symbol 7, if not supported by the UE. The eNB also need to configure mode-2 operations, since that has an impact on the length/content of the DCI that the UE is monitoring.
Proposal 4 For mode-2, a new UE capability signal is needed to indicate whether only UL data transmission on symbol 0 or both on symbol 0 and 7 are supported.

Proposal 5 RRC signalling is needed to enable/disable mode-2 operations.
Regarding the ending points of the UL data transmission, in Rel.14 the UE should mandatorily support ending symbol 12 and 13, and the eNB indicates in the UL grant which ending symbol applies. Now, RAN1 has introduced for Rel.15 the new ending symbol 6. RRC signalling can be used to enable this feature so that the UE can properly monitor the DCI including the scheduling of this new ending symbol.

Proposal 6 A capability bit is added to indicate UE support of UL transmissions ending at symbol 6.
3 Conclusion
In section 2 we made the following observations:
Observation 1
RAN1 has agreed to specify two transmission modes for feLAA:
a.
Mode 1: UEs are allowed to start the transmission either at symbol #0 or at symbol #7 depending on e.g. the outcome of LBT.
b.
Mode-2: UE can be explicitly scheduled in UL grant to start data transmission at symbol #7 (FFS in RAN1 if additional starting points are needed).


Based on the discussion in section 2 we propose the following:
Proposal 1
RAN1 has not reached any consensus regarding the introduction of new DL starting/ending points DL data transmission.
Proposal 2
For mode-1, a new UE capability signal is needed to indicate whether the UE is capable (depending on the outcome of LBT) to start transmitting only on symbol 0 or both on symbol 0 and 7.
Proposal 3
For mode-1, a new dedicated RRC signal should be introduced to indicate whether autonomous UL data transmission at symbol 7 is allowed or not.
Proposal 4
For mode-2, a new UE capability signal is needed to indicate whether only UL data transmission on symbol 0 or both on symbol 0 and 7 are supported.
Proposal 5
RRC signalling is needed to enable/disable mode-2 operations.
Proposal 6
A capability bit is added to indicate UE support of UL transmissions ending at symbol 6.
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