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1
Introduction
When the UE is configured with skipping padding BSR, there is a risk that the eNB does not know the UE goes out of coverage as discussed in [1]. In this contribution we discuss this issue and analyse possible solutions to address it.
2
Discussion
When the UE is configured to skip padding BSR, the eNB cannot distinguish between the UE does not have UL data or the UE transmits PUSCH but it is lost when the eNB does not receive anything on PUSCH of dynamic grant or SPS grant. None of following existing mechanisms helps to detect UL out of coverage: SR failure or RLF due to RACH failure cannot be triggered when there is already SPS configured and activated for the UE; RLC layer RLF after maximum retransmission number is only applicable for RLC AM mode; and Physical layer RLF can only detect DL problem.
Two directions were proposed to handle the issue by releasing SPS resource or adjusting dynamic scheduling based on the failure detection from eNB or UE:

-
Option 1: UE autonomous release of SPS resource after certain number of failures of the transmissions.
-
Option 2: Periodic UL transmission which is expected by the eNB so that the eNB can release the SPS resource according to whether UL transmission is detected and the content of the PUSCH transmission.
With option 1, the eNB is not aware of UL lost and the UE has already released the SPS resource until SR is triggered, thus the SPS resource cannot be allocated to other UEs until the UE has UL data arrival. And it does not work for dynamic scheduling.

With option 2, several UL transmission can serve the purpose of periodic transmission:

· Option 2a: Periodic BSR/PHR: it was already agreed last meeting [2] that periodic BSR and PHR will be sent; 

· Option 2b: Periodic CQI: regardless of whether CQI will be send on PUSCH or PUCCH [3], it can serve the purpose;
· Option 2c: Allow TB with only padding BSR to be sent periodically when there is no UL data.
Option 2 is applicable for both SPS and dynamic scheduling. Option 2a and 2b are already possible today without any specification change, but they may introduce extra overhead when the UE has data to be sent, esp. if the periodicity needs to be not too long for the eNB to timely detect the failure based on several occasions. Option 2c only impacts the period when there is no UL data to be sent, while when the UE has data, it does not introduce extra overhead.
Proposal 1: rely on eNB detection of UL failure based on periodic UL transmission.

Proposal 2: discuss if option 2c of allowing TB with only padding BSR to be sent periodically when there is no UL data should be supported on top of 2a and 2b relying on periodic BSR/PHR/CQI.

3
Conclusion
UL lost handling is discussed in this contribution with the following proposals proposed:
Proposal 1: rely on eNB detection of UL failure based on periodic UL transmission.

Proposal 2: discuss if option 2c of allowing TB with only padding BSR to be sent periodically when there is no UL data should be supported on top of 2a and 2b relying on periodic BSR/PHR/CQI.
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