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1.	Introduction
In RAN2 #95bis, RAN2 discussed the UE behavior when the UE receives an adaptive retransmission for SPS resource while the HARQ buffer is empty. The case is when there is DTX error so that the eNB sends a PDCCH with SPS C-RNTI by setting NDI to 1 even though the UE sent nothing. RAN2 didn’t conclude anything at that time but it seems that companies had different understanding.
In this contribution, we present our understanding of the current specification regarding adaptive retransmission for SPS while the HARQ buffer is empty. 

2.	Discussion
In the current specification, if an uplink grant is received on the PDCCH addressed to SPS C-RNTI,
· In case of NDI=1  Adaptive retransmission
· In case of NDI=0  SPS release or SPS activation
It should be noted that MAC doesn’t consider whether the HARQ buffer is empty or not in determining the adaptive retransmission of SPS transmission. 
Observation 1. If the UE receives an uplink grant via PDCCH addressed to SPS C-RNTI with NDI=1, it is for an adaptive retransmission of SPS transmission even if the HARQ buffer is empty.

If the UE receives an uplink grant for adaptive retransmission, the MAC simply delivers the received uplink grant and HARQ information, i.e., RV, to the identified HARQ process. This implies that the specification allows that adaptive retransmission is instructed for a HARQ process of which HARQ buffer is empty.
In the legacy, there was no real problem with this because there was no case that HARQ buffer is empty when the UE receives the uplink grant for adaptive retransmission. However, allowing skipping uplink transmission on SPS, now there could be a case that the UE receives an uplink grant for adaptive retransmission after the UE skips uplink transmission on SPS resource, i.e., HARQ buffer is empty. 
In this case, it is unclear from the specification point of view what HARQ process will/can do with its empty HARQ buffer when the MAC instructs adaptive retransmission to the HARQ process.
Observation 2. When HARQ process is instructed an adaptive retransmission, it is unclear what HARQ process shall do if its HARQ buffer is empty.

In RAN2 #95bis, it was proposed in [R2-166767] to perform a new transmission when the UE receives an uplink grant of adaptive retransmission of SPS for the HARQ process of which the HARQ buffer is empty. The intention of the proposal would be to avoid resource waste.
However, in order for the UE to perform a new transmission by using the uplink grant of adaptive retransmission, the UE may need to change the RV by the UE itself. Then, the eNB may fail at decoding again because the eNB cannot know whether the UE follows adaptive retransmission as indicated by the eNB or the UE performs new transmission by changing the RV. Furthermore, if the eNB cannot tell for sure whether the eNB fails at decoding or the UE skips transmission, the eNB is not likely to provide an uplink grant of adaptive retransmission. Therefore, we see this case as a network error, and hence, it would be more logical for the UE to ignore the uplink grant of adaptive retransmission instead of using it.
Proposal. If skipUplinkTxSPS is configured, when the UE receives an uplink grant of adaptive retransmission on SPS for a HARQ process with empty HARQ buffer, the UE ignores the uplink grant of adaptive retransmission on SPS Resources. 
With this proposal, the UE performs neither an adaptive retransmission nor a new transmission even though there is a new data in PDCP/RLC when the UE receives the uplink grant of adaptive retransmission on SPS Resources.

3.	Conclusion
In this contribution, we discussed how to handle the uplink grant for adaptive retransmission of SPS transmission when the HARQ buffer is empty. Based on the observations, we propose that:
Observation 1. If the UE receives an uplink grant via PDCCH addressed to SPS C-RNTI with NDI=1, it is for an adaptive retransmission of SPS transmission even if the HARQ buffer is empty.
Observation 2. When HARQ process is instructed an adaptive retransmission, it is unclear what HARQ process shall do if its HARQ buffer is empty.
Proposal. If skipUplinkTxSPS is configured, when the UE receives an uplink grant of adaptive retransmission on SPS for a HARQ process with empty HARQ buffer, the UE ignores the uplink grant of adaptive retransmission on SPS Resources.
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