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1 Introduction

RAN1 have agreed to support multi-subframe scheduling where the eNB can, in one TTI, provide grants to the UE which are valid in several subframes, e.g. in subframe N provide one grant valid in N+4, one in N+5, one in N+6 and one in N+7. In this contribution we look in to the RAN2 impact due to this and conclude that it has no impact on RAN2 specs.
2 Discussion
For frame structure 3 which was introduced for LAA the UL and DL is sent on the same carrier (as TDD), but there is no fixed TDD pattern. What determines whether a subframe is UL or DL is dependent on eNB scheduling; the UE considers all subframes as DL subframes except for those where the UE has a valid UL grant.

It is clear then that if the UE can only perform an UL transmission if the UE has received a DL grant 4 subframes earlier would result in poor spectrum efficiency. This because if a UE is having a lot of UL data to transmit it would be a waste to for each transmission the eNB must have occupied the channel 4 subframes earlier to send the grant to the UE. Basically half of the resources would be used by the eNB for sending grants.
To avoid this problem RAN1 has agreed to introduce multi-subframe scheduling where the eNB can, in one subframe, provide several grants which are valid in several subframes. An example is shown in the figure below where in one downlink subframe the UE receives UL grants for four different TTIs.
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In the MAC specification it is described how the UE shall prepare MAC PDUs in response to having valid grants. The MAC specification has been written in a way so that it does not matter when a grant has been received but it only matters when a grant is valid. For example we have statements like the below.

	For each TTI, the HARQ entity shall:

-
identify the HARQ process(es) associated with this TTI, and for each identified HARQ process:

-
if an uplink grant has been indicated for this process and this TTI:



...


We note also that for some TDD configurations (e.g. configuration 0) multi-subframe scheduling already works without MAC impact.

Observation 1 From a MAC point of view it does not matter when a certain grant was received, hence multi-subframe scheduling is already supported in MAC.

3 Conclusion
In section 2 we made the following observations:
Observation 1
From a MAC point of view it does not matter when a certain grant was received, hence multi-subframe scheduling is already supported in MAC.
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