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1 Introduction
There are some MAC-related aspects that might be impacted by the introduction of Rel-15 LAA and which have not been discussed yet in 3GPP.
In particular in this paper, we focus on the impact of the uplink time alignment in MAC specification.
2 Discussion

Uplink timing alignment is needed in LTE to avoid interference between users at different distance from the eNB. There is no difference for feLAA users. To ensure that the UE does not perform UL transmissions when the UE is not time aligned it is specified in the MAC specification that the UE clears any configured downlink assignments and uplink grants upon expiry of the TA timer:

	From TS 36.321
-
when a timeAlignmentTimer expires:
-
if the timeAlignmentTimer is associated with the pTAG:
-
flush all HARQ buffers for all serving cells;

-
notify RRC to release PUCCH for all serving cells;

-
notify RRC to release SRS for all serving cells;

-
clear any configured downlink assignments and uplink grants;
-
consider all running timeAlignmentTimers as expired;

-
else if the timeAlignmentTimer is associated with an sTAG, then for all Serving Cells belonging to this TAG:
-
flush all HARQ buffers;

-
notify RRC to release SRS;

-
notify RRC to release PUCCH, if configured.



Similar to legacy behaviour on pTAG shall apply but for sTAGs. Since we assume that the AUL configuration can be provided using existing SPS signalling/procedure, we believe that at the expiry of an timeAlignmentTimer associated with an sTAG, the resources for SPS shall be released in SCells belonging to this TAG, since as agreed in RAN2#99, the AUL can be configured in more than one UL LAA serving cell.
Proposal 1 Like for the pTAG, the expiry of an timeAlignmentTimer in an sTAG clears AUL SPS resources for any associated SCell, hence AUL SPS transmissions on those SCells are stopped.
Below is a text proposal showing how to capture this agreement in the MAC specification:

	-
when a timeAlignmentTimer expires:
-
if the timeAlignmentTimer is associated with the pTAG:
-
flush all HARQ buffers for all serving cells;

-
notify RRC to release PUCCH for all serving cells;

-
notify RRC to release SRS for all serving cells;

-
clear any configured downlink assignments and uplink grants;

-
consider all running timeAlignmentTimers as expired;

-
else if the timeAlignmentTimer is associated with an sTAG, then for all Serving Cells belonging to this TAG:
-
flush all HARQ buffers;

-
notify RRC to release SRS;

-
notify RRC to release PUCCH, if configured;

-
clear any configured downlink assignment and uplink grants.



Proposal 2 Adopt the text proposal above.
3 Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1
Like for the pTAG, the expiry of an timeAlignmentTimer in an sTAG clears AUL SPS resources for any associated SCell, hence AUL SPS transmissions on those SCells are stopped.
Proposal 2
Adopt the text proposal above.
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