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1 Introduction
For HARQ procedure for Rel-13 low complexity UEs and UEs in enhanced coverage, the following agreements were made in RAN1#82bis:
• For HD-FDD, FD-FDD, and TDD, if the UE is operating with medium-to-large coverage enhancement 
– UE is expected to support no more than N=2 DL HARQ processes to receive unicast PDSCH
– UE is expected to support no more than M=2 UL HARQ processes to transmit PUSCH
• PDSCH HARQ operation for LC/CE UEs is asynchronous and adaptive 
– This is the same as in legacy operation
• Working assumption: PUSCH HARQ operation for LC/CE UEs is synchronous
– FFS adaptive and/or non-adaptive PUSCH HARQ retransmission for LC/CE UEs
• At least adaptive PUSCH HARQ retransmission is supported for LC/CE UEs
– FFS whether to also support non-adaptive PUSCH HARQ retransmission
• FFS LC/CE UE should interpret absent/non-detected PUSCH HARQ feedback as ACK
Based on RAN1 agreements, there are some remaining issues should be discussed in RAN2. 
Besides, the PHR report also needs to be further discussed. 

In this contribution, we will discuss these remaining issues about user plane for Rel-13 LC/EC MTC. 
2 Discussion
2.1 HARQ Process for LC/CE UEs
As agreed in RAN1, no more than 2 HARQ processes are supported for UEs in coverage enhancement in both DL and UL. In DL, which two HARQ processes are used to receive unicast PDSCH should be determined in RAN2. 

· One approach is to fix the HARQ process ID used for UEs in coverage enhancement. It should be defined in specification, such as 1, 2. This approach is the simplest one. 

· The second approach is to configure the HARQ processes by RRC message. In this case, UEs can use any two HARQ processes configured by RRC, which is also more flexible. This is a little problem that the HARQ process is not clear during a very short period when the HARQ process is change. 

· The third approach is up to eNB implementation. In this case, it is hard to define the UE’s behaviors if different HARQ processes are used for new transmission and re-transmission. It will very complex for UE’s behaviors. 
First two approaches work well for DL HARQ procedure. We slightly prefer the first simple one. 

Proposal 1: which two DL HARQ processes are used for UEs in coverage enhancement to receive unicast PDSCH can be fixed.
In UL, ACK/NACK should be fed back after all repetitions of transmission for Rel-13 LC/EC UEs. After introducing repetitions for UL transmission, the concept of Rel-8 UL TTI bundling can be replaced by repetition transmission. Thus, TTI bundling in UL is also introduced for Rel-13 LC/EC UEs. The repetition transmission works like TTI bundling. The currently maximum number of HARQ repetitions is supported to 4 and the TTI bundle size is 4. For repetition transmission, the bundle size is extended based on repetition number and it can be configurable. At the receiver, soft combining over TTIs is reused for reception similarly. 
Since it is agreed in RAN1 that “PUSCH HARQ operation for LC/CE UEs is synchronous”, the HARQ process can re-use the legacy mechanism. And which two HARQ processes are used to transmit PUSCH will be implicit indicated by the transmission pattern based on repetition number and HARQ process number. 
Proposal 2: For Rel-13 LC/EC UEs, UL repetition transmission will be used as similar mechanism for the legacy UL TTI bundling. Which two HARQ processes are used to transmit PUSCH will be implicitly indicated by the transmission pattern based on repetition number and HARQ process number.
Regarding RAN1’s agreement “FFS LC/CE UE should interpret absent/non-detected PUSCH HARQ feedback as ACK”, this issue should be clarified in RAN2. 
In RAN2, if PUSCH HARQ feedback is absent or non-detected, it should be interpreted as NACK, so that the retransmission process can be triggered by NACK to increase the transmission robustness. For measurement gap, it is indicated that “In a subframe that is part of a measurement gap, the UE shall not perform the transmission of HARQ feedback and CQI/PMI/RI/PTI, and SRS shall not be reported.” in TS 36.321. Thus, Rel-13 LC/CE UE should interpret absent/non-detected PUSCH HARQ feedback as ACK in measurement gap.
Proposal 3: Rel-13 LC/EC UEs should interpret absent/non-detected PUSCH HARQ feedback in measurement gap as ACK. Otherwise if they are not in the measurement gap, it should be interpreted as NACK to trigger retransmission. 
2.2 PHR for LC/CE UEs
The Power Headroom Reporting (PHR) procedure is used to provide the serving eNB with information about the difference between the nominal UE maximum transmit power and the estimated power. For UEs in coverage enhancement, during each repetition of transmission, maximum UL transmission power is always performed. Unlike there is power ramping procedure for PRACH if the coverage level is not the worst case, we think it is more efficient for power consumption to use maximum transmission power for uni-cast channels. Thus, there is no benefit to report PHR for LC/EC UEs. The eNB will perform UL scheduling based on the maximum UL transmission power of UEs. 

Proposal 4: There is no need to report PHR for LC/EC UEs. The eNB will perform UL scheduling based on the maximum UL transmission power of UEs.
3 Conclusion

In this contribution, we discussed the user plane transmission/reception procedure for LC/EC UEs, and we have the following proposals:
Proposal 1: which two DL HARQ processes are used for UEs in coverage enhancement to receive unicast PDSCH can be fixed.
Proposal 2: For Rel-13 LC/EC UEs, UL repetition transmission will be used as similar mechanism for the legacy UL TTI bundling. Which two HARQ processes are used to transmit PUSCH will be implicitly indicated by the transmission pattern based on repetition number and HARQ process number.
Proposal 3: Rel-13 LC/EC UEs should interpret absent/non-detected PUSCH HARQ feedback in measurement gap as ACK. Otherwise if they are not in the measurement gap, it should be interpreted as NACK to trigger retransmission. 

Proposal 4: There is no need to report PHR for LC/EC UEs. The eNB will perform UL scheduling based on the maximum UL transmission power of UEs.
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