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1 Introduction

RACH issues about rel-13 MTC UE have been discussed in RAN1 meetings and some agreements have been made [1].
Agreements:

· For coverage enh. of PRACH, for initial random access

· There is one to one mapping between PRACH repetition level and PRACH resource set
· Multiple attempts are allowed for each PRACH repetition level

· There is a configurable number of attempts

· FFS: Whether the configuration of the number of attempts is common or separate per repetition level

· Number of attempts per PRACH repetition level can be different

· If UE does not receive a RAR after the allowed number of attempts, it moves to the next higher repetition level
· Specified maximum numbers of levels is 3 (this does not include “zero coverage extension”) 

· FFS: Power ramping or always max power used within each repetition level
· FFS UE behavior when UE receives RAR, but fails contention resolution
In this paper, we try to give some views for RACH in coverage enhancement from RAN2 point of view.

2 Discussion

2.1 PRACH resource allocation and selection
Based on the RAN1 agreement, there are four levels of PRACH resource allocations, depending on the number of repetitions, i.e. normal PRACH，low CE PRACH, middle CE PRACH and high CE PRACH. Higher CE PRACH means that more PRACH resources are needed. Different enhanced coverage UE number or different latency requirement also mean different number of RACH resources. For flexibility, the broadcast signaling can be used to configure different PRACH density. Similar to legacy PRACH, Coverage enhancement (CE) PRACH resource index should be included in broadcast signaling, and it is related to start point, period and repetition times.
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Figure1: Coverage enhancement (CE) PRACH resource

Proposal1: Coverage enhancement (CE) PRACH index should be included in broadcast signaling, and it is related to start point, period and repetition times. 
After receiving the configuration of PRACH, the UE can select different CE level PRACH resource to transmit the preamble. RAN4 has been requested to evaluate if measurement of the UE is helpful to decide the coverage level in extreme low coverage situation, e.g. in the basement case. If some measurement (such as RSRP measurement or PSS/SSS detection time) is helpful to decide the coverage enhancement level, the UE should select a PRACH repetition level based on the measurement, and transmits the PRACH preamble using the associated PRACH resource set. Otherwise, the UE may try PRACH level from low to high. 
Proposal2: The repetition level for PRACH which the UE selects should be discussed after the measurement evaluation by RAN4.
2.2 RAR

In normal coverage scenario, there is flexibility of scheduling for RAR, and some gains for scheduling flexibility because every message delivery is completed in one TTI. In CE scenario, the flexibility of scheduling is not so necessary because every message has to be repeated many times, and the gain for flexibility of scheduling will disappear due to the change of condition of the channel over the air. Considering that PDCCH/E-PDCCH should also be repeated many times, more latency and power consumption will be involved if scheduling is applied. Moreover, to meet the coverage enhancement target, it is very likely that every RAR message transmission will occupy all the 6 PRBs and the modulation scheme will be fixed to QPSK, and the additional flexibility provided by PDCCH is quite limited. Generally, it is reasonable that at least Msg2 and Msg1 should have the similar enhancement level, within same RACH procedure, because we can assume there are similar UL and DL coverage. So we propose:
Proposal3: The scheduling information of RAR (MCS, PRB etc.) could be derived from broadcast signaling or related to the PRACH location.
2.3 Msg3
In normal coverage scenario, the UL grant of Msg3 is carried in RAR..The gain of scheduling flexibility is also not so necessary because Msg3 has to be repeated many times, however UL grant in RAR will increase the size of RAR, therefore the scheduling information of Msg3 (MCS, PRB etc.) should also be derived from broadcast signaling or related to PRACH location. 
Proposal4: The scheduling information of Msg3 (MCS, PRB etc.) should also be derived from broadcast signaling or related to the PRACH location.
2.4 Contention resolution timer
After Msg3 has been sent, the contention resolution timer should be started. After the contention resolution timer expires the UE considers that the current RACH procedure is failed and prepares another RACH procedure. Contention resolution timer should also be kept in CE case. 
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sf56, sf64}

Currently, the Max value of contention resolution timer for normal coverage case is 64ms, which seems too short for CE case and needs to be extended because Msg3 has to be repeated many times.
Proposal5: Contention resolution timer should be kept and the value range should be extended.
2.5 Backoff
If the UE fails to receive RAR or contention resolution, the UE would try random access transmission after a backoff time. Currently there is a 4 bit index to indicate the backoff value. Max backoff value could be set to 960 ms. In CE RACH procedure, Msg1 may be repeated hundreds of times,therefore, if contention happens, legacy backoff value could not disperse the access attempts from CE UEs. Backoff is still useful for RACH collision case.
Legacy backoff function should be kept and the backoff time should be extended proportionally to the repetition number preamble transmission in CE case.

Proposal6: Legacy backoff function should be kept and the backoff time should be extended proportionally to the repetition number preamble transmission in CE case.
3 Conclusion

In this contribution, we try to give some views for RACH in coverage enhancement from RAN2 point views, and the following proposals are listed:
Proposal1: Coverage enhancement (CE) PRACH resource index should be included in broadcast signaling, and it is related to start point, period and repetition times.
Proposal2: The repetition level for PRACH which the UE selects should be discussed after the measurement evaluation by RAN4.
Proposal3: The scheduling information of RAR (MCS, PRB etc.) could be derived from broadcast signaling or related to the PRACH location.
Proposal4: The scheduling information of Msg3 (MCS, PRB etc.) should also be derived from broadcast signaling or related to the PRACH location. Proposal5: Contention resolution timer should be kept and the value range should be extended.
Proposal6: Legacy backoff function should be kept and the backoff time should be extended proportionally to the repetition number preamble transmission in CE case.
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