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1 Introduction

After RAN1 85 meeting, an email discussion [85-5-1] on the scheduling aspects for eLAA was held and the following agreements were reached up to now [1].
Agreements:
· Timing offset is counted from subframe N+4+k, and k is signalled with 4 bits ([0….15] SFs)  (FFS in case of 2-step scheduling)

· For LAA uplink, DCI 0B and DCI 4B can schedule PUSCH transmission in maximum N_sf subframes, where N_sf is configurable by UE-specific RRC 
· N_sf value range is N_min to N_max
· Value of N_min:  2

· Value of N_max is 4
In this contribution, we provide further considerations for multi-subframe scheduling design in eLAA.
2 Staring symbol in multiple subframe scheduling
When MSF scheduling information is transmitted in subframe #n, the first scheduled subframe could be as far as subframe #(n+4+15) according to the current agreements. Since there is really a long time between subframe #n and subframe #(n+4+15), it is very possible that another UE scheduling request arriving during this interval. For example as shown in the Fig. 1, the MSF scheduling information sent in subframe #n indicates the  UE1 transmit PUSCH in subframe #(n+4+15), #(n+4+16) , #(n+4+17), and #(n+4+18) and there are no multiplexed UEs with UE 1 in the later three subframes. However, after a while, the eNB decides to multiplex UE2 with UE1 in the subframe #(n+4+17). 

In this scenario, the eNB may pre-schedule the 1st symbol in one or more of the non-first scheduled subframes as blanked in the initial MSF scheduling information for possible upcoming UE multiplexing decision later on. However, as described above, if there is no new coming UEs, the reserved blanked symbol is wasted and there is a risk to lose the channel. Therefore, it would be inefficient to leave CCA gap in the non-first subframe(s) for uncertain future UE multiplexing requirements. 

Observation 1: It is inefficient to always leave CCA gap in the non-first subframe(s) for possible UE multiplexing in the following subframes.
In order to indicate extra blanked symbol in the non-first schedule subframe(s) after MSF scheduling information is transmitted, another UL grant transmitted later than subframe #n can be used. As shown in the Fig. 1, another UL grant sent in subframe #(n+x) could override the initial MSF scheduling sent in subframe #n for PUSCH transmission in subframe #(n+4+17). The later transmitted UL grant includes the information that the 1st symbol in subframe #(n+4+17) is blanked. Then UE2 is able to perform CCA procedure during this time. DCI format 0A, 0B, 4A, or 4B can be used for the additional blanked symbol information indication. Since the MCS and RB allocation is common to all the scheduled subframes, and the additional blanked symbol would cause some mismatch due to reduced symbol resource, the MCS-offset as addressed in [2] could be used to compensate the mismatch in this subframe
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Fig. 1 blanked OFDM symbols
Proposal 1: UL grant sent in a later subframe can be used to update the starting symbol information in a non-first subframe, which was indicated in the MSF scheduling.
3 Conclusions

In this contribution, further considerations for multi-subframe scheduling design in eLAA are provided and the following observation and proposal reached:
Observation 1: It is inefficient to always leave CCA gap in the non-first subframe(s) for possible UE multiplexing in the following subframes.
Proposal 1: UL grant sent in a later subframe can be used to update the starting symbol information in a non-first subframe, which was indicated in the MSF scheduling.
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