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1 Introduction
This document discusses the usability of two-stage grants, and proposes a modification to the procedure in order to exploit the full potential.
2 Two-stage Grants Triggering
The current specification text for triggered scheduling is captured in 36.213 subclause 8.0 which will be updated according to the agreed CR in R1-1611025 (only relevant parts are copied herein, highlighting important aspects):

For a serving cell that is a LAA SCell, a UE shall 
· upon detection of PDCCH/ EPDCCH with DCI format 0A/0B/4A/4B and with ‘PUSCH trigger A’ field set to ‘1’ in  subframe n-p  intended for the UE, with p>=1 and p<=v, and upon detection of PDCCH with DCI CRC scrambled by CC-RNTI and with ‘PUSCH trigger B’ field set to ‘1’ in subframe n 
perform a corresponding PUSCH transmission, [...], where
-
value of v is determined by the validation duration field in the corresponding PDCCH/ EPDCCH with DCI format 0A/0B/4A/4B according to Table 8.2f, and ‘PUSCH trigger A’ field set to ‘1’
From the description, there is no specified behaviour for the case that the UE detects DCI format 0A/0B/4A/4B and with ‘PUSCH trigger A’ field set to ‘1’ in two different subframes p1, p2. We think it is reasonable to only consider the latest received trigger A DCI in the validity window v in order to allow the eNB to change its mind. This can be achieved by modifying the corresponding text:
· upon detection of PDCCH/ EPDCCH with DCI format 0A/0B/4A/4B in the latest subframe n-p​ with ‘PUSCH trigger A’ field set to ‘1’ intended for the UE, with p>=1 and p<=v, and upon detection of PDCCH with DCI CRC scrambled by CC-RNTI and with ‘PUSCH trigger B’ field set to ‘1’ in subframe n 

Proposal 1: Specify that only the latest DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ field set to ‘1’ is applicable for triggered scheduling.
An additional case is that a UE detects two PUSCH trigger B set to '1' within the v subframes. According to the current text, this causes the UE to execute PUSCH transmissions two times, taking the same DCI format 0A/0B/4A/4B as the basis for determining the transmission parameters. This behaviour has two major disadvantages in our view:

1. A UE would need to prepare all higher layer data processing parts (segmentation etc.) multiple times concurrently within the time window v, which clearly requires a lot of processing and buffering for a use case that is in our view marginal at best.
2. Assuming that the eNB intends to transmit new two-stage grants to a different group of UEs immediately after issuing a PUSCH trigger B (for the 'earlier' group of UEs), it can happen that the second trigger B (for the 'later' group of UEs) is intended to be issued still within the v subframes after the 'earlier' group of UEs has received their Trigger A DCIs. As a consequence, the eNB would be forced to delay the transmission of the 'later' trigger B until all timers v of the 'earlier' group of UEs have expired.

These implications and restrictions on the UE implementation and the eNB scheduler and unlicensed channel access are detrimental and counter-intuitive in our view. In fact, for both aspects described above it would be far more useful if a single trigger A DCI can be triggered only once by a trigger B. This implies that any detected trigger B causes the UE to transmit according to the trigger A DCI, and that the UE shall not consider the already-triggered DCI 0A/0B/4A/4B for another trigger B in later subframes. This could be achieved by the following amendment:
· upon detection of PDCCH/ EPDCCH with DCI format 0A/0B/4A/4B and with ‘PUSCH trigger A’ field set to ‘1’ in  subframe n-p  intended for the UE and that has not been triggered by a ‘PUSCH trigger B’ field set to ‘1’ received prior to subframe n, with p>=1 and p<=v, and upon detection of PDCCH with DCI CRC scrambled by CC-RNTI and with ‘PUSCH trigger B’ field set to ‘1’ in subframe n 

Proposal 2: Specify that only the DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ field set to ‘1’ are applicable for triggered scheduling if they have not been already triggered.
3 Summary
Proposal 1: Specify that only the latest DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ field set to ‘1’ is applicable for triggered scheduling.
Proposal 2: Specify that only the DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ field set to ‘1’ are applicable for triggered scheduling if they have not been already triggered.
We think that it is best to update 36.213CR0779 (R1-1611025) to capture these proposals. A corresponding draft CR is available in R1-1612292.
Text proposal for the relevant paragraphs (showing changes against 36.213CR0079):
For a serving cell that is a LAA SCell, a UE shall 
· upon detection of PDCCH/ EPDCCH with DCI format 0A/0B/4A/4B in the latest subframe n-p with ‘PUSCH trigger A’ field set to ‘1’  intended for the UE and that has not been triggered by a ‘PUSCH trigger B’ field set to ‘1’ received prior to subframe n, with p>=1 and p<=v, and upon detection of PDCCH with DCI CRC scrambled by CC-RNTI and with ‘PUSCH trigger B’ field set to ‘1’ in subframe n 

perform a corresponding PUSCH transmission, [...], where
-
value of v is determined by the validation duration field in the corresponding PDCCH/ EPDCCH with DCI format 0A/0B/4A/4B according to Table 8.2f, and ‘PUSCH trigger A’ field set to ‘1’
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