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1 Introduction

RACH issues about coverage enhancement scenario have been discussed RAN1 meetings and there some agreements [1].
Agreements:

· Specified maximum numbers of levels: Working assumption of 3 (this does not include “zero coverage extension”). More evidence needed if we were to extend this. 

· eNB-configurable number of levels (1, 2, 3) up to specified max level.

· Number of repetitions per level: 

· FFS for configurable value. 

· FFS ranges of this value per level – come back later in week.

· 1 attempt = configured number of repetitions.

· FFS: Power ramping is supported
· If UE does not receive a RAR after 1 attempt, it moves to next highest level (e.g. 5 to 10, and 10 to 15). 

· At highest level, FFS on how many attempts are allowed, and the overall procedure (e.g. Backoff etc).

Possible agreements:
· Starting level for contention based random access procedure: 

· Case 1: FFS between starting at the lowest level or defining it based on measurement or based on other ways
· Case 2: working assumption: In RRC connected mode could be configured by eNB (dedicated RRC signalling).

In this paper, we try to give some views for RACH in coverage enhancement from RAN2 point views.

2 Discussion

2.1 PRACH resource allocation 
Based on the RAN1 agreement, there are four grades PRACH resource depending on the number of repetitions, i.e. normal PRACH，low CE PRACH, middle CE PRACH and high CE PRACH. RAN1 did not get consensus if additional PRACH resource are needed in addition to legacy PRACH (more PRACH resource means less access latency when many UEs try to get access in a short period but also reduce capacity for PUSCH). Because the operator may use CE network and UE in different scenarios, e.g. different enhanced coverage UE number or different latency requirement. For the flexibility, the broadcast signaling can be used to configure different PRACH density. Similar legacy PRACH, Coverage enhancement (CE) PRACH resource index should be included in broadcast signaling, 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, it is related to start point, period and repetition times. 
2.2 RACH procedure 
There are two types of RACH procedure supported, i.e. contention-based and contention-free RACH procedure. Contention-based RACH procedure is needed for RRC connection setup. We see no reason why the existing messages (Msg1, Msg2, Msg3 and Msg4) could not be reused for the CE RACH procedure.

Proposal2: The CE RACH procedure includes the same messages like the legacy RACH procedure ( Msg1, Msg2, Msg3 and Msg4).
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Figure2: normal RACH procedure

There is flexibility of scheduling for normal RACH like RAR and Msg3, and some gains for scheduling flexibility because every message is finished in one TTI. In CE scenario, the flexibility of scheduling is not so necessary because every message has to be repeated many times, the gain for flexibility of scheduling will disappear due to condition change of air channel. However comparing with normal coverage RACH procedure, same similar issues have to be considered, e.g. after msg1 transmission, the UE have to know where is RAR which needs to be received, and when the UE monitors its RAR, the UE should know where the Msg3 related to this RAR should be sent.
As we known, RAN1 had agreed that there were four grades PRACH resource depending on the number of repetitions, i.e. normal PRACH，low CE PRACH, middle CE PRACH and high CE PRACH. It is reasonable that in at least Msg2 and Msg1 should obey the same enhancement grade, i.e the number of repetitions, in one RACH procedure, because we can assume there are similar UL and DL coverage. In CE scenario, the flexibility of scheduling is not so necessary because every message has to be repeated many times, Msg2 and Msg3 can be dependent on scheduling, and the location of message 1 can implicitly indicate the location of message2 e.g. PRB, subframe and timing. In CE RACH procedure, location and repetition time between Msg1, Msg2 and Msg3 should be a bundling relation, it is FFS that how the network and UE side implement this bundling relation. 
Proposal3: In CE RACH procedure, location and repetition time between Msg1, Msg2 and Msg3 should be a bundling relation, it is FFS that how the network and UE side implement this bundling relation.
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, it is related to start point, period and repetition times.
Proposal2: Msg1, Msg2, Msg3 and Msg4 should also be included in CE RACH procedure.
Proposal3: In CE RACH procedure, location and repetition time between Msg1, Msg2 and Msg3 should be a bundling relation, it is FFS that how the network and UE side implement this bundling relation.
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