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1 Introduction
After RAN2 #92 meeting, user plane aspects for Rel-13 low complexity UEs and UEs in enhanced coverage are further discussed, and some remaining issues are left for FFS:
· HARQ RTT Timer related issue (start/stop condition, value extension) is FFS.
· FFS whether CURRENT_TX_NB is updated once per bundle transmission.
In this contribution, we will discuss these remaining issues about user plane for Rel-13 LC/EC MTC. 
2 Discussion
2.1 HARQ RTT Timer
Discontinuous Reception (DRX) functionality can be configured to control the UE’s PDCCH monitoring activity to save the UE power. DRX procedure is controlled by several timers. 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. Although DRX will also be beneficial for Rel-13 LC/EC UEs, 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 should be extended to support a number of repetitions. In the last RAN2 meeting HARQ RTT Timer related issue (start/stop condition, value extension) is FFS. 

In legacy DRX procedure, once new assignment is indicated in PDCCH during onDurationTimer is running, both drx-InactivityTimer and a HARQ RTT timer start. For Rel-13 LC/EC UEs, M-PDDCH indicates a new transmission after the repetition transmission. Thus, the HARQ RTT timer should start after the repetition transmission of M-PDCCH. After the HARQ RTT timer expires, the drx-RetransmissionTimer starts. 
Proposal 1: The HARQ RTT timer should start after the last repetition transmission of M-PDCCH.

In legacy LTE, for each serving cell, in case of FDD, the HARQ RTT Timer is set to 8 subframes. For each serving cell, in case of TDD, the HARQ RTT Timer is set to k + 4 subframes, where k is the interval between the downlink transmission and the transmission of associated HARQ feedback, as indicated in subclauses 10.1 and 10.2 of TS 36.213, and for an RN configured with rn-SubframeConfig  and not suspended, as indicated in Table 7.5.1-1.

For Rel-13 LC/EC UEs, Data transmission and HARQ feedback should be transmitted with repetitions. HARQ RTT depends on the repetition number for PDSCH and PUCCH in DL. HARQ RTT Timer is to allow UE not to monitor the PDCCH during the time which the UE cannot receive any retransmission after a DL transmission. The timer value is determined by considering the feedback transmission from the UE and the decoding time in the eNB side. Thus, the DL HARQ RTT timer should be extended for the repetition, which depends on the coverage level. 
In case of FDD, by considering a similar mechanism as legacy timing sequence, the DL HARQ RTT Timer can be set based on the repetition number of PDSCH and PUCCH. As shown in Figure 1, the DL HARQ RTT Timer can be set from point 2 to point 7. By considering the maximum range of repetition number for PDSCH and PUCCH defined in TS 36.331, 2048 for PDSCH and 32 for PUCCH, the maximum range for DL HARQ RTT Timer is: 2+2048+3+32+3 = 2088 subframes. Thus, the DL HARQ RTT Timer is flexible, which can be configured based on the coverage level. The value range for DL HARQ RTT Timer can be 8~2088 subframes. 
Similarly, in case of TDD, the HARQ RTT Timer is set to k + n subframes, where k is the interval between the downlink transmission and the transmission of associated HARQ feedback, as indicated in subclauses 10.1 and 10.2 of TS 36.213, n is also set based on the repetition number. As shown in Figure 1, the repetition of PDSCH needs a number of continuous DL subframes, which is related to the TDD UL/DL configuration and the corresponding starting point for transmission. For example, if we take a typical configuration 3DL:2UL into consideration, the subframe is D D U U D. By considering the maximum range of repetition number for PDSCH and PUCCH defined in TS 36.331, 2048 for PDSCH and 32 for PUCCH, the maximum range for DL HARQ RTT Timer is: k + 1+upper(2048/3)*5+3+32/2*5+3 = k+3512 subframes.
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Figure 1. DL HARQ RTT Timer example
Proposal 2: The DL HARQ RTT Timer is flexible and can be configured based on the coverage level. In case of FDD, the value range of DL HARQ RTT Timer can be 8~2088 subframes. In case of TDD, the value range of DL HARQ RTT Timer is furthermore related to TDD UL/DL configuration, e.g. k+4~3512 subframes for 3DL:2UL.
In RAN1#83 meeting, it is agreed that Rel-13 LC/CE UEs shall only support adaptive PUSCH HARQ, and PUSCH HARQ operation for LC/CE UEs is Asynchronous. The intension for the introduction of DL HARQ RTT Timer and drx-RetransmissionTimer is to indicate the interval between the scheduled transmission and re-transmission for the purpose of UE power saving. Thus, once UL PUSCH HARQ operation for Rel-13 LC/EC UEs is asynchronous, UL HARQ RTT Timer and drx-RetransmissionTimerUL should be introduced for Rel-13 LC/EC UEs to indicate the timing sequence for UL transmission and retransmission. Similarly, the DL mechanism can be re-used for UL HARQ RTT Timer. 
As shown in Figure 2, there is no PHICH for Rel-13 eMTC. The starting point for UL HARQ RTT Timer is also defined after the last repetition transmission of M-PDCCH. There is no feedback channel for PUSCH transmission. The UL HARQ RTT Timer ends at point 5. Thus, using the similar calculation method, the value range of UL HARQ RTT Timer for FDD case is 7~2086 subframe, and the value range for TDD case is k+3~3511 subframes for 3DL:2UL. 
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Figure 2. UL HARQ RTT Timer example
Proposal 3: UL HARQ RTT Timer and drx-RetransmissionTimerUL should be introduced for Rel-13 LC/EC UEs to indicate the timing sequence for UL HARQ operation. 
Proposal4: The UL HARQ RTT Timer can re-use similar mechanism as for DL HARQ RTT Timer. It is also flexible, and can be configured by the coverage level. 
2.2 Repetitions within Bundles
As agreed in RAN2 #92 meeting, for both UL and DL, repetitions are transmitted similar to non-adaptive retransmissions within a bundle. CURRENT_TX_NB is not increased for each repetition. RAN1 has agreed that the existing redundancy version (RV) sequence is used, but each RV is repeated Z times in the sequence before advancing to the next one. The receiver can derive the transport block by soft-combining over the repetitions. One attempt of transmission (including a number of repetitions) is considered as one bundle transmission in legacy procedure, which means that CURRENT_TX_NB should be updated once per bundle transmission. Thus, the current handling of maxHarq-TX can be reused for Rel-13 LC/EC UEs.
For uplink HARQ the existing procedure can be kept, after ensuring CURRENT_TX_NB is increased only once per bundle transmission. Then also the existing configuration and handling of maxHarq-TX can be reused.
Proposal 5: CURRENT_TX_NB should be updated once per bundle transmission.
3 Conclusion

In this contribution, we discussed the remaining issues about user plane for Rel-13 LC/EC MTC, and we have the following proposals:
Proposal 1: The HARQ RTT timer should start after the last repetition transmission of M-PDCCH.

Proposal 2: The DL HARQ RTT Timer is flexible and can be configured based on the coverage level. In case of FDD, the value range of DL HARQ RTT Timer can be 8~2088 subframes. In case of TDD, the value range of DL HARQ RTT Timer is furthermore related to TDD UL/DL configuration, e.g. k+4~3512 subframes for 3DL:2UL.

Proposal 3: UL HARQ RTT Timer and drx-RetransmissionTimerUL should be introduced for Rel-13 LC/EC UEs to indicate the timing sequence for UL HARQ operation. 

Proposal4: The UL HARQ RTT Timer can re-use similar mechanism as for DL HARQ RTT Timer. It is also flexible, and can be configured by the coverage level. 

Proposal 5: CURRENT_TX_NB should be updated once per bundle transmission.
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