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Introduction
In RAN1#92, the issue on how to calculate UL compensation gaps for the case of 2 HARQ processes was presented [1]. The main issue to solve is the case where the UE receives back-to-back NPUSCH grants, the total of both grants being larger than 256ms of consecutive subframes.

Analysis of solutions
Two solutions were discussed during RAN1#92:
 - Solution 1 (shared gaps): The 40ms gaps are introduced after consecutive 256ms of NPUSCH transmissions, regardless of whether these 256ms are from a single or multiple HARQ processes.
-  Solution 2 (eNB scheduling): Solve the issue by eNB scheduling: the UE is not expected to receive grants that result in longer than 256ms transmission without gaps in it. The gaps apply to each NPUSCH separately.

First, one should note that the case in which this problem can happen seems to be a corner case, since it involves two NPUSCH with a large variation in length. For example, the worst case scenario seems to be depicted in [1] (figure incorporated below for reference), where one of the NPUSCH takes much longer to transmit than the other one. Note that this can be due to:
1) Different number of repetitions, or
2) Collision with NPRACH with the corresponding postponement.

Both these cases can be easily avoidable by eNB implementation without adding too many constraints on the scheduler.
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Figure 1 (From [1]) Back to back NPUSCH


On the other hand, Solution 1 has a clear drawback: if the eNB misses one of the DCI (e.g. the corresponding to NPUSCH 0 in Figure 1), the assumption on the gap placement will change between UE and eNB, creating the corresponding mismatch when trying to decode.

Observation 1: Solution 1 (shared gaps) causes misalignment on the gap placement between UE and eNB for the case where the UE misses the first NPUSCH grant.


Thus, we propose to adopt Solution 2.


Proposal 1: Adopt Solution 2 (eNB scheduling) as the solution for UL compensation gaps for 2 HARQ processes.

About the details of Solution 2, the specification text should make sure that
1) If two HARQ processes take longer than 256ms, there should be a gap in between. And,
2) That gap should be at least 40ms.

Note that the condition 2) is to avoid the case where the scenario in Figure 1 happens, but with a 1ms between both NPUSCH transmissions. That case is also not sufficient for the UE to recover synchronization, since it gives a very short gap (1ms) instead of the required 20ms. Thus, we make the following proposal

Proposal 2: A UE configured in 2 HARQ processes is not expected to receive two uplink grants for NPUSCH starting in N1, N2 (N1<N2), repetition levels using a total of R1, R2 subframes (including postponement due to NPRACH), if they meet all the following conditions:
- Both grants received before N1
- N2+R2-N1 > 256, and
- there are no consecutive 40ms without NPUSCH transmission (including postponement due to NPRACH) between N1 and (N2+R2)


Summary of proposals
In this contribution we discussed the issue of uplink compensation gaps for 2 HARQ processes. We made the following observations and proposals.

Observation 1: Solution 1 (shared gaps) causes misalignment on the gap placement between UE and eNB for the case where the UE misses the first NPUSCH grant.

Proposal 1: Adopt Solution 2 (eNB scheduling) as the solution for UL compensation gaps for 2 HARQ processes.

Proposal 2: A UE configured in 2 HARQ processes is not expected to receive two uplink grants for NPUSCH starting in N1, N2 (N1<N2), repetition levels using a total of R1, R2 ms (including postponement due to NPRACH), if they meet all the following conditions:
- Both grants received before N1
- N2+R2-N1 > 256, and
- there are no consecutive 40ms without NPUSCH transmission (including postponement due to NPRACH) between N1 and (N2+R2)
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