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1 Introduction
During RAN#75 meeting, a new WI [1] related to enhancements to LTE operation in unlicensed spectrum has been approved and has time units in RAN4 from RAN4#84b onwards.
This paper gives a general impact analysis based on latest RAN1 agreement.

2 Discussion
2.1 Background
There are several aspects current RAN1 is working on, namely

· Multiple starting and ending positions in a subframe for UL

· Multiple starting positions in a subframe for DL
· Autonomous UpLink access (AUL)

Though some detail design is still FFS, some basic design is agreed, for detail see agreement below. For summary:

Multiple starting and ending positions in a subframe for UL: 
· two modes are supported for uplink starting posistion, mode 1 which UE can have additional transmission opportunity at start position of OS #7 in addition to the R14 starting point depending on the outcome of the LBT, mode 2 is scheduled transmission.
· New ending position of OS #6 is agreed in addition to the OS#12 and #13 in R14. 

Multiple starting positions in a subframe for DL: No additional DL ending positions are introduced in this WI Autonomous uplink access with frame structure type 3 should be supported.
Multiple starting and ending positions in a subframe 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

Multiple starting positions in a subframe for DL
Agreement:

· No additional DL ending positions are introduced in this WI

AUL: autonomous uplink

Agreement:
· The support of autonomous uplink access with frame structure type 3 is specified within the scope of Release 15 FeLAA WI.

Agreements:
· AUL operation is UE specifically RRC configured

· The time-domain resources for AUL operation are RRC configured

· FFS: configuration details (e.g. subframe bitmap or a periodic configuration, etc.)

· Activation and deactivation of AUL operation is supported using a DCI with its CRC scrambled with a specific RNTI

· FFS which DCI format 
· FFS whether the RNTI is the SPS RNTI or a new RNTI

· FFS: additional limitations to AUL subframes e.g. depending on scheduled transmissions

· FFS: whether in addition to the RRC configured subframes also other subframes can be dynamically enabled for AUL

· Frequency domain resources (i.e. interlaces) for AUL transmissions are indicated to the UE by the eNodeB via the Activation DCI 

· The MCS of AUL transmissions is indicated to the UE by the eNodeB via the Activation DCI 

Agreement:
· Additional HARQ processes are not introduced for AUL transmission (i.e. AUL supports 16 HARQ processes just like Re-14 eLAA) 

· The HARQ process IDs allowed for AUL operation are UE specifically RRC configured

· All 16 HARQ-processes can be used for scheduled transmissions

Working assumption:
· Both scheduled and autonomous retransmission are supported for AUL transmissions.

Agreement:
· Autonomous Uplink (AUL) in FeLAA shall always use Type 1 Channel access (Cat4 LBT) to acquire the channel outside of the eNodeB acquired COT

· For autonomous UL transmission based on CAT4 LBT, the channel access priority class is determined by the UE.

· The priority class of the CAT4 LBT shall follow LBT priority class to traffic type mapping defined for LAA Rel-13 [36.300 section 5.7.1]

· The multiplexing of data by the UE shall follow the corresponding eNB operation when transmitting DL data in a COT as specified in LAA Rel-13 [36.300 section 5.7.2]

· The parameters of the CAT4 LBT shall be the same as those defined for Uplink Type 1 Channel access for eLAA [36.213, Table 15.2.1-1].

· UE CW update procedure is the same as defined for Uplink Type 1 Channel access for eLAA [36.213, Section 15.2.2], except for possible availability of explicit HARQ feedback

· FFS: UE CW update based on HARQ feedback

· Additionally, a common UE CW is maintained for scheduled UL and AUL

· FFS: AUL and SUL transmissions occurring back-to-back,  

One of the following options will be chosen:

· Option 1: Autonomous Uplink in FeLAA shall not use Type 2 channel access (25us LBT) as a part of a shared COT acquired by the eNB. 

· Option 2: The eNodeB may allow AUL within the eNodeB acquired shared COT in subframes belonging to the UL subframes indicated with C-PDCCH. 

· All UL subframes indicated with  C-PDCCH within a single eNodeB acquired shared COT are contiguous*

· AUL transmissions of a UE within the shared COT are contiguous*

· Autonomous Uplink in FeLAA uses Type 2 channel access (25us LBT)

· An AUL transmission started within the subframes belonging to the UL subframes indicated with C-PDCCH shall not continue beyond the last indicated UL subframe

· DL-UL-DL switch is not allowed within a single COT

· All subframes (both scheduled and AUL) belonging to the UL subframes indicated with C-PDCCH are counted towards eNodeB COT, irrespective of whether an UL transmission occurs or not

· FFS: CW update at the eNB when there is no PDSCH transmission in the COT 

* Short gaps (up to 2, FFS 3 symbols) between subframes are allowed similarly as in (e)LAA

2.2 Discussion
UE RF: according to the RAN1 agreement, the UE RF transmission could be impacted, namely chapter 6 in 36.101, for example, the ON/OFF transmission mask for FS3, the starting position need to be updated with the new defined position as RAN1 agreement. 
BS RF: there is no BS RF impact.

Proposal-1: UE RF requirement need be further analysed next meeting
Proposal-2: There is no BS RF impact 
3 Conclusion
In this paper, we provide some high level RF impact and propose as follows:
Proposal-1: UE RF requirement need be further analysed next meeting

Proposal-2: There is no BS RF impact
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