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1. Introduction

On the RAN2#63 meeting, it is agreed to fix the NDI value for SPS activation/modification and SPS retransmission. And R2-084758 was approved by e-mail discussion.
But it is not clear whether there is any restriction on SPS resource modification. This contribution elaborates the SPS resource modification problem.
2. Discussion
When the UE receives a SPS activation PDCCH while SPS is already activated, the configured UL grant will be replaced by the UL grant in the new SPS activation PDCCH, i.e. the SPS resource is modified. In current specification, there is no any restriction on the occasion for SPS modification. We find it will bring a risk of wrong HARQ operation if SPS modification PDCCH is erased.

2.1 DL modification
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Figure 1  DL SPS reconfiguration PDCCH lost

As shown in figure 1, we assume two processes (process 0 and 1) are reserved for DL SPS. The expected new SPS timing is different to the old one, and unfortunately the modification PDCCH is lost, then the following SPS retransmissions will be combined with the old data in the corresponding buffer for the same process.
In figure 1, a SPS transmission for process 0 is overruled by a dynamic scheduling as marked in purple, and a retransmission is required due to decoding failure. But before the retransmission, the UE receives data according to the old SPS timing, and then the data in the corresponding HARQ buffer is replaced by an unexpected data, so when the UE receives the dynamic retransmission, the UE will combine the dynamic retransmission data with the wrong data.

2.2 UL modification

The SPS reconfiguration can keep the old SPS timing or move it arbitrarily since no any restriction is specified in current specification 36.321.
As shown in figure 2, the eNB sends a SPS reconfiguration PDCCH to move the SPS timing, and unfortunately the PDCCH is lost, then the UE will perform non-adaptive SPS retransmissions marked in green according to old SPS timing, but eNB will not receive them at that time.
If a SPS retransmission is indicated by a PDCCH explicitly, the UE will retransmit an unexpected data since the SPS data is not pushed into the buffer according to new SPS timing as the eNB expected. Further more, any adaptive SPS retransmission for this process will retransmit the same data in the corresponding buffer since the data can’t be replaced by SPS initial transmission as usual. The HARQ buffer will be flushed when the maximum transmission number is reached. If another SPS retransmission for the process is indicated by a PDCCH explicitly, then the UE will transmit a data from the empty buffer because HARQ process does not check whether the buffer is empty or not for adaptive retransmission. In this case, the CURRENT_TX_NB for the process will exceed the maximum number of transmissions.
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Figure 2 UL SPS reconfiguration PDCCH lost

3. Solution

We see at least two alternatives for DL/UL SPS resource modification to reduce the risk of wrong HARQ operation as mentioned above:

Alternative 1: the SPS resource modification only occurs on the SPS timing. 
This solution leads to a little delay of SPS resource modification, but it is simple and can reduce the risk of wrong HARQ operation significantly. At the same time, it has little impact on current implementation.

Alternative 2: define a new MAC CE as a feedback to the eNB on the SPS resource modification.

The drawback of this solution is that a new MAC CE should be defined. On the other hand, it brings the complexity to ensure the feedback is robust.
We prefer alternative 1 slightly.

Proposal: SPS resource modification only occurs on the SPS timing for both UL and DL.
4. Conclusion
We hope RAN2 discuss this issue and make a decision. A draft CR is provided in [2]
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