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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In the discussion on LAA discontinuous transmission during RAN1#80bis, concerns were raised regarding the eNB MAC implementation and processing complexity related to the transport block preparation related to the first partial subframe in an LAA downlink transmission burst. This document discusses the MAC implementation impact for different possibilities for transport block preparation.

Discussion 
For a partial subframe at the beginning of an LAA downlink transmission burst, the number of OFDM symbols is subjected to the moment of successful CCA within the scope of LBT. The number of OFDM symbols available for a PDSCH transmission in such a partial subframe is unknown in advance. The dynamic generation of a proper transport block and a corresponding PDSCH at the moment of successful CCA is very challenging considering the inevitable processing delay in the eNB. It has to be taken into account that that the interaction of multiple layers (PHY, MAC and RLC) is required in order to generate proper transport block for transmission within a PDSCH.
The possibility to prepare multiple PDSCHs with different numbers of OFDM symbols (i.e. corresponding to each candidate length of partial subframe) in advance was discussed. It was however pointed out during the discussion that the preparation of multiple PDSCHs with different TBS assumptions creates additional issues regarding the subsequent preparation of PDSCH preparation for the full subframe following the partial subframe. Assuming a single bit queue, there would be multiple assumptions for the number of bits transmitted in the partial subframe (e.g. TBS A and TBS B). When the PDSCH for the subsequent full subframe has to be prepared, it is not clear which position in the bit queue should be assumed as the starting point the full subframe PDSCH preparation. It is not clear whether TBS A or TBS B has been used for the partial subframe PDSCH transmission. Consequently, multiple subframe TBS preparation would be required. We agree with this analysis. Two TBS option like TBS A or TBS B could be still implementable but more than two could involve too much additional complexity for the eNB.
In the following, different possibilities of handling the eNB complexity in terms of transport block preparation for partial subframe usage are described. 
· Floating subframe/TTI [2]
The whole TTI position is shifted subject to LBT. The number of OFDM symbols is therefore always constant in a subframe.

· Support of partial subframes only when the eNB is capable
Partial subframes are used depending on eNB processing capability and/or available time, partial subframe is used. Since the partial subframe concept represents a certain kind of optimization, it is not necessarily required to make it mandatory to be supported by all conditions.

· Scheduling different UEs in partial subframe and subsequent full subframe
The uncertainty regarding the starting position in the transmission bit queue of a single UE for the full subframe directly following the partial subframe could be solved by scheduling different UEs in different subframes. The UE that has been scheduled in the partial subframe will not be scheduled again in the directly following full subframe, but only at a point of time at which it is clear which number of bits can be removed from the transmission bit queue due to the PDSCH transmission in the partial subframe. The required scheduling gap depends on eNB capabilities. 
· Joint encoding of transport block for partial and subsequent full subframe
By joint transport block encoding (single PDSCH transmission spanning partial and subsequent full subframe), the eNB has more time for preparing the next transport block for the PDSCH transmission following the joint transmission comprising partial and full subframe.

· Reordering functionality for the transmission bit queue
The transmission bit order is differentiated related to partial and subsequent full subframe. By such reordering functionality, the full subframe encoding can be carried out in advanced from a certain bit starting point in the bit queue before knowing the number of OFDM symbols in a partial subframe.  The bits transmitted neither in partial nor in the subsequent first full subframe will be transmitted later. Reordering of the bit sequence will conducted on receiver side. 

The combination of above options could be considered as well. There could furthermore be other valid solutions. We think that further comprehensive discussion is required at RAN1 regarding that issue.

Conclusion
This contribution addressed the concern on the eNB MAC implementation and processing complexity related to TBS preparation for partial and subsequent full subframes in LAA downlink transmission bursts. We discussed different options for handling the problem and see the need for further comprehensive discussions at RAN1 regarding that issue.

Reference 
[1] R1-151356, "Design of load based LBT for LAA",	CATT
[2] R1-152333, " One design option for LBE LAA downlink transmission – floating subframe", CATT
4

1
3GPP
