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1 Introduction
In RAN#75[1], a new work item is approval on enhancements to LTE operation in unlicensed spectrum. Based on the work item, some work needs to be done in RAN2.

· 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]

Furthermore at RAN1#89[2], RAN1 has achieved some agreements on UL partial subframe transmission. 
Agreements:

· 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
In this paper we will discuss the potential RAN2 impact with the introduction of UL partial subframe transmission.
2 Discussion
2.1 LCP
Based on RAN1 agreement, both Mode1 and Mode2 for uplink transmission are supported. In this paper, we will discuss the potential impacts on RAN2 separately.

In mode1, it is allowed to start the UL transmission from either the subframe boundary or the additional starting points based on UE LBT. Furthermore RAN1 agreed “The TBS is determined as for the full subframe regardless of the starting point (i.e. no TBS scaling)”. Therefore the MAC entity constructs a MAC PDU based on TBS for full subframe. Once the LBT fails before the first starting point at number #[x], the UE will continue to perform LBT till the next starting point at number #y. If the LBT successes at the next starting point at number #y, the PHY will send the partial MAC PDU or the full MAC PDU with new MCS in a partial subframe. In that case from RAN2 perspective, the MAC entity only needs to generate a MAC PDU based on the TBS for full sub-frame for Mode 1 and does not need to care about the starting point for transmission due to LBT.

Proposal 1: From RAN2 perspective, the MAC entity only needs to generate a MAC PDU based on the TBS for full sub-frame for LCP for Mode 1 and does not need to care about the starting point for transmission due to LBT. No specification changes are needed for LCP for Mode 1.
In Rel-14 eLAA, transmission on UL is allowed to start at the following starting point in a UL subframe which is indicated by UL grant.

· Start of DFTS-OFDM symbol 0

· Start of DFTS-OFDM symbol 1

· 25 us after start of DFTS-OFDM symbol 0

· 25 us + TA value after start of DFTS-OFDM symbol 0  

In mode2, the additional starting point, e.g. at symbol #7, is introduced and also indicated by UL grant as in Rel-14 eLAA. After the UE receives this UL grant, the PHY decides the real TBS based the TBS scaling rule and submits this real TBS to MAC layer. From RAN2 perspective, the MAC layer will generate a MAC PDU based on this real TBS which is similar as legacy and does not need to care about whether LBT is failed or not in PHY. If the PHY fails to perform the transmission due to LBT before the Rel-15 starting point in Mode 2, the UE will drop this transmission and wait for HARQ retransmission.

Proposal 2: From RAN2 perspective, the MAC entity only needs to generate a MAC PDU based on the TBS submitted from lower layers for Mode 2 and does not need to care about whether LBT is failed or not in PHY. No specification changes are needed for LCP for Mode 2.
2.2 DRX
For mode 1 and mode 2, the UE may have resource with multiple TTI lengths, i.e. 1ms or 0.5ms. One example is showed in figure 1. 
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Figure 1: multiple TTIs with FeLAA 
Considering RAN2 impact with multiple TTI lengths, two type of L2 handling on DRX can be taken into consideration.
· Option1: L2 handling on DRX as in sTTI

For option 1, based on RAN2 agreement on sTTI, some enhancement on DRX for sTTI is introduced.

· the unit for HARQ RTT timer counting is the TTI length of the TB that starts the timer; 

· The unit for drx-RetransmissionTimer, drx-ULRetransmissionTimer counting is same as the HARQ RTT time expiry that starts the retransmission time, i.e. depending on the TTI length of the TB that is under retransmission.

· Option2: L2 handling on DRX as in Rel-14 eLAA, the DRX timer counting is subframe.
Since the data sent via LAA SCell is not delay-sensitive and considering to reduce complexity, we prefer to adopt option2. From RAN2 perspective, the L2 related handling for the additional starting point can reuse the handling for Rel-14 starting point.

Proposal 3: DRX timer counting is in the unit of subframe as in eLAA. No specification changes are needed.
3 Conclusion

This contribution discusses RAN2 impact on the mode1 and mode2 for additional starting point from the perspective of RAN2 and suggests:

Proposal 1: From RAN2 perspective, the MAC entity only needs to generate a MAC PDU based on the TBS for full sub-frame for LCP for Mode 1 and does not need to care about the starting point for transmission due to LBT.

Proposal 2: From RAN2 perspective, the MAC entity only needs to generate a MAC PDU based on the TBS submitted from lower layers for Mode 2 and does not need to care about whether LBT is failed in PHY or not. No specification changes are needed for LCP for Mode 2.

Proposal 3: DRX timer counting is in the unit of subframe as in eLAA. No specification changes are needed.
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