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1.	Introduction
In Study Item “Study on Latency reduction techniques for LTE” [RP-150465], it was agreed in RAN2#91 that: 
Agreements
1	It is beneficial to allow UEs to skip (most) dynamic and configured uplink transmissions if no data is available for transmission (the UE still sends the regular MAC CE, if any). The eNB may enable this by RRC dedicated signalling.
2	A shorter SPS interval (1 TTI) should be supported

In this contribution, we discuss the remaining issues in skipping uplink transmission. I.e., we discuss the implicit SPS release and retransmission aspect in skipping uplink transmission.

2.	Discussion
2.1 Implicit SPS release
In LTE, the UE implicitly releases SPS resource by counting the number of new MAC PDU containing no MAC SDU obtained from the Multiplexing and Assembly entity. 
	The MAC entity shall clear the configured uplink grant immediately after implicitReleaseAfter [8] number of consecutive new MAC PDUs each containing zero MAC SDUs have been provided by the Multiplexing and Assembly entity, on the Semi-Persistent Scheduling resource.



In SI for Latency Reduction, the UE can be configured to skip uplink transmission if there is no data. This implies that if there is no data, the UE doesn’t obtain any MAC PDU from the Multiplexing and Assembly entity and doesn’t count anything for implicitReleaseAfter. 
Accordingly, the UE will not implicitly clear the SPS resource unless the UE receives PDCCH for SPS release from the eNB or the UE obtains implicitReleaseAfter number of consecutive MAC PDUs containing only regular MAC CEs. However, we think implicitReleaseAfter number of consecutive MAC PDUs containing only regular MAC CEs wouldn’t be obtained given that regular MAC CEs, e.g., BSR MAC CE and PHR MAC CE, are generated by some trigger events. 
Observation 1. With the current implicit release mechanism, the UE is not likely to implicitly release SPS resource until when the UE receives the PDCCH for SPS release from the eNB.
From the pre-scheduling point of view, we think it would be desirable for the UE to keep activating the SPS grants until when the UE receives PDCCH for SPS release from the eNB. Otherwise, it might be difficult for the eNB to properly manage the pre-scheduling resources because the eNB cannot exactly know whether the UE implicitly releases it or not. 
One may think that PDCCH loss is also a problem. However, PDCCH loss probability is quite low, i.e., 1%, and we think the eNB can handle this by retransmitting PDCCH for SPS release. 
Therefore, implicit release doesn’t seem to be necessarily supported for skipping uplink transmission. 
In this sense, it has been proposed [2] to introduce an infinity value for implicitReleaseAfter. However, even with the current maximum value, i.e., 8, we think there would be no problem because the UE wouldn’t count the skipped uplink transmission. Therefore, we propose:
Observation 2. With implicitReleaseAfter=8, the implicit release is effectively disabled in skipping uplink transmission.
Proposal 1. Do not introduce a new value for implicitReleaseAfter to disable implicit release in skipping uplink transmission.

2.2 Retransmission with skipping uplink transmission
In skipping uplink transmission (SkipULTx), we need to see how retransmission can operate. 
In latency reduction scope, the eNB is likely to configure a short SPS interval, e.g., 1ms, or allocate dynamic UL grants for consecutive subframes (so called pre-scheduling period). Then, new transmission on a pre-scheduled resource via SPS or dynamic grant would collide with non-adaptive retransmission opportunity.
Currently, in a TTI, if there is an uplink grant for a new transmission, the UE cannot perform a non-adaptive retransmission. This implies that, in SkipULTx, the UE cannot perform a non-adaptive retransmission in a TTI even if the UE actually skips a new transmission in that TTI. In case the eNB pre-schedules resources for a long time, it means that the UE cannot perform the non-adaptive retransmission for a long time. 
Observation 3. According to the current specification, the UE is not able to perform a non-adaptive retransmission on a pre-scheduled resource.

Moreover, as the eNB cannot tell whether the UE skips uplink transmission or the eNB fails at decoding, the eNB couldn’t order an adaptive retransmission as well. 
Observation 4. In SkipULTx, the UE may not be able to perform any retransmission during pre-scheduling period.

After the pre-scheduling period ends, the UE may be able to perform the retransmission. However, it may not be desirable to wait until when pre-scheduling period ends from the latency point of view. In addition, for the eNB and the UE to have the same Redundancy Version value, the UE/eNB may need to increment the Redundancy Version value even though the UE doesn’t perform the retransmission. Then, counting maxHARQ-Tx may also need to be changed because incrementing Redundancy Version value and counting maxHARQ-Tx have been coupled so far.
Observation 5. Performing retransmission after the pre-scheduling period ends may bring latency with new eNB/UE behaviour.

One may think it would be good to allow for the UE to perform the non-adaptive retransmission on the pre-scheduled resource in case there is no data and the UE is to skip the uplink transmission on that pre-scheduled resource. However, this would make the eNB behaviour more complex because the eNB cannot know whether a new transmission, no transmission, or non-adaptive retransmission is performed on that pre-scheduled resource.  
Observation 6. Allowing non-adaptive retransmission on a pre-scheduled resource in case there is no data would make the eNB behaviour more complex. 

With above observations, it seems that the current retransmission mechanism wouldn’t work well with SkipULTx. Then, we may consider not to support retransmission at all with SkipULTx. Alternatively, in order to guarantee a reliable transmission with SkipULTx, we may consider an additional mechanism, e.g., performing a new transmission of a MAC PDU already stored in the HARQ buffer.
Observation 7. In order to guarantee a reliable transmission with SKipULTx, an additional retransmission mechanism may need to be considered. 
Proposal 2. To capture the above observations 3-7 in TR36.881.

3.	Conclusion
In this contribution, we discussed implicit SPS release and retransmission in skipping uplink transmission. ‘
For implicit SPS release, based on observation 1, we propose:
Observation 1. With the current implicit release mechanism, the UE is not likely to implicitly release SPS resource until when the UE receives the PDCCH for SPS release from the eNB.
Observation 2. With implicitReleaseAfter=8, the implicit release is effectively disabled in skipping uplink transmission.
Proposal 1. Do not introduce a new value for implicitReleaseAfter to disable implicit release in skipping uplink transmission.

For retransmission, we have five observations and propose:
Observation 3. According to the current specification, the UE is not able to perform a non-adaptive retransmission on a pre-scheduled resource.
Observation 4. In SkipULTx, the UE may not be able to perform any retransmission during pre-scheduling period.
Observation 5. Performing retransmission after the pre-scheduling period ends may bring latency with new eNB/UE behaviour.
Observation 6. Allowing non-adaptive retransmission on a pre-scheduled resource in case there is no data would make the eNB behaviour more complex. 
Observation 7. In order to guarantee a reliable transmission with SKipULTx, an additional retransmission mechanism may need to be considered. 
Proposal 2. To capture the above observations 3-7 in TR36.881.
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