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1 Introduction
A Work Item on “Further LTE Physical Layer Enhancements for MTC” was approved [1], with the objective to further reduce complexity of LTE devices for MTC, to improve LTE coverage, as well as to reduce power consumption. In this contribution, we will discuss the unicast transmission/reception procedure in order to support Rel-13 low complexity MTC and coverage enhancement. 
2 Discussion
2.1 SR for LC/CE UEs
Based on RAN1’s discussion, several repetition levels will be defined for different coverage levels. For PUCCH, different repetition levels are needed for FDD based on different BLER target. Since HARQ ACK, CSI can be transmitted by PUSCH, only D-SR transmission needs to be discussed due to the repetition of PUCCH. Once PUCCH repetitions are performed, it will endure a long time from SR triggering to UL radio resources granting. After introducing repetitions for D-SR, one attempt of SR transmission (including a number of repetitions) is considered as one SR_COUNTER in legacy procedure. Thus, the current maximum transmission number of D-SR dsr-TransMax needs not to be extended. The legacy procedure will be reused for LC/EC UEs.
Proposal 1: One attempt of SR transmission (including a number of repetitions) is considered as one SR_COUNTER in legacy procedure for LC/CE UEs. And the current maximum transmission number of D-SR dsr-TransMax does not need to be extended.
In Release 9, SR prohibit timer sr-ProhibitTimer is introduced to prevent transmission of another SR by considering the delay between SR transmission and UL resource allocation. The UE is not allowed to transmit SR during sr-ProhibitTimer is running. For LC/CE UEs, after introducing repetitions, the sr-ProhibitTimer should be extended accordingly. So that during a longer prohibit timer, the repetition for one SR can be transmitted continuously. The length of sr-ProhibitTimer should be extended by considering the repetition number of PUCCH.
Proposal 2: The sr-ProhibitTimer should be extended for LC/CE UEs so that the repetition for a SR can be transmitted continuously.
2.2 BSR for LC/CE UEs
After introducing repetitions for Buffer Status Reporting (BSR), it will take a longer time before BSR is successfully decoded by the eNB. There is a risk that during the repetitions of transmission, the buffer status of the UE has already changed, which means the reported BSR is out-of-date. Currently, traffic type for LC/EC UEs doesn’t always allow a great delay tolerance. The latency of BSR reporting is not concerned. Accordingly, the corresponding timer to control BSR reporting periodicBSR-Timer, retxBSR-Timer and logicalChannelSR-ProhibitTimer should be extended to a longer value to accommodate this latency. So that the transmission for BSR can reuse the legacy mechanism with additional repetitions. Similar to the analysis for SR timer, the BSR timers can be extended. The eNB will configure appropriate values for them based on the repetition level.
Proposal 3: Similarly, the timers to control BSR reporting periodicBSR-Timer, retxBSR-Timer and logicalChannelSR-ProhibitTimer should be extended for LC/CE UEs, and eNB will configure appropriate values for them based on the repetition level.
2.3 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.
2.4 DRX for LC/EC UEs
Discontinuous Reception (DRX) functionality can be configured to control the UE’s PDCCH monitoring activity. For Rel-13 LC/EC UEs, a number of repetitions in time domain is needed for PDCCH and PDSCH, which also has impact on the DRX procedure. UEs should stay awake for DL reception for a very long time due to transmission repetition. Based on the current DRX mechanism, the benefit of DRX functionality decreases. Moreover, DRX Command MAC control element, which intends to control the UE transits between different DRX state, will also endure a long latency before it can be received successfully. 
Thus, the corresponding timer to control DRX procedure, onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimer, drxShortCycleTimer, HARQ RTT Timer should be extended to support a number of repetitions. By considering the repetitions are continuously transmitted, these timers can be extended. Moreover, in actual network, DRX cycle should be configured long enough for the repetition transmission. 
Proposal 5: The DRX control timers onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimer, drxShortCycleTimer, HARQ RTT Timer should be extended for LC/EC UEs.

2.5 HARQ Procedure for LC/CE UEs
For HARQ procedure for Rel-13 low complexity UEs and UEs in enhanced coverage, the following agreements were made in RAN1#82:
· For HD-FDD, FD-FDD, and TDD, if the UE is operating with coverage enhancement (but not small one):

· UE is expected to support no more than N DL HARQ process to receive unicast PDSCH

· FFS N=1, 2, or 4

· UE is expected to support no more than M UL HARQ process to transmit PUSCH

· FFS M = 1, 2, 4, or Rel-8 # of UL HARQ processes

· For HD-FDD, FD-FDD and TDD, if the UE is operating with no repetition, the same max number of DL and UL HARQ processes as for Cat-0 UE in Rel-12, except that:

· FFS if the number of DL HARQ processes should be increased for TDD with respect to that of Rel-8 for the case of no repetition 

· FFS the case of small coverage enhancement

· Soft buffer management is based on a maximum of 8 DL HARQ processes as in Rel-8
There are much FFS in RAN1’s agreement. From RAN2’s point of view, it is better to make further discussion on HARQ procedure after RAN1’s decision. For example, whether to support SPS and TTI bundling is FFS in RAN2. 
Proposal 6: From RAN2’s point of view, it is better to make further discussion on HARQ procedure for LC/EC UEs after RAN1’s decision. For example, whether to support SPS and TTI bundling is FFS in RAN2.
3 Conclusion

In this contribution, we discussed the unicast transmission/reception procedure for LC/EC UEs, and we have the following proposals:
Proposal 1: One attempt of SR transmission (including a number of repetitions) is considered as one SR_COUNTER in legacy procedure for LC/CE UEs. And the current maximum transmission number of D-SR dsr-TransMax does not need to be extended.
Proposal 2: The sr-ProhibitTimer should be extended for LC/CE UEs so that the repetition for a SR can be transmitted continuously.

Proposal 3: Similarly, the timers to control BSR reporting periodicBSR-Timer, retxBSR-Timer and logicalChannelSR-ProhibitTimer should be extended for LC/CE UEs, and eNB will configure appropriate values for them based on the repetition level.
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.
Proposal 5: The DRX control timers onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimer, drxShortCycleTimer, HARQ RTT Timer should be extended for LC/EC UEs.

Proposal 6: From RAN2’s point of view, it is better to make further discussion on HARQ procedure for LC/EC UEs after RAN1’s decision. For example, whether to support SPS and TTI bundling is FFS in RAN2.
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