Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG2 Meeting #90
R2-152232
Fukuoka, Japan, May 25-29, 2015
Agenda Item:
7.4.4
Source: 
Huawei, HiSilicon
Title:  
Consideration on RACH procedure in coverage enhancement
Document for:
Discussion and decision
1 Introduction

RACH issues about rel-13 MTC UE in coverage enhancement have been discussed in RAN1 meetings and some detailed and RAR agreements have been made [1].
	· For coverage enhancement of PRACH:

· The configuration of the number of attempts can be separate per coverage level

· FFS whether or not to have default configurations and if so, the default configurations 

· The configuration of the number of repetitions can be separate per coverage level

· FFS whether or not to have default configurations and if so, the default configurations  

· When UE receives RAR but fails contention resolution

· The UE uses its current repetition level until it reaches the maximum number of attempts for that level

· Alternatives for number of UEs in paging/RAR message 

· Alt 1. Fixed number of UE(s)

· Alt 2. Variable number of UEs

· Alt 3. Variable number of UEs with variable padding (total size is fixed)
· Options for paging/RAR transmission mechanism

· Option 1. M-PDCCH + PDSCH carrying paging/RAR messages

· Option 2. M-PDCCH carrying paging/RAR message

· Option 3. PDSCH carrying paging/RAR message

· Further study with consideration of the followings

· Blocking probability needs to be considered

· How many UE monitoring occasions can be configurable in the system

· Spectral efficiency, UE power consumption, and network/UE complexity




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 up to four levels of PRACH resource allocations, depending on the number of repetitions and attempts, 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 and attempt 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 and attempt 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. The accuracy of RSRP measurement is evaluated in [3] according to the agreed RAN4 assumptions to investigate the impact of inaccuracy RSRP measurement on starting PRACH resource set determination. It is shown that distinction between coverage enhancement levels and between non-coverage enhancement and coverage enhancement can be reliable, and more reliable with some RSRP measurement enhancement, so UE determines the starting PRACH resource set based on RSRP measurement.
Proposal2: UE determines the starting PRACH resource set based on RSRP measurement.
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. RAN1 also gave three options for RAR receiving for CE UE.

· Option 1. M-PDCCH + PDSCH carrying RAR messages

· Option 2. M-PDCCH carrying RAR message

· Option 3. PDSCH carrying RAR message

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 M-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, one simple method is that only fixed number of UE is carried in RAR. It means that every RAR message transmission will occupy fixed number PRBs and the modulation scheme will be fixed also, and the additional flexibility provided by PDCCH is quite limited.
Generally, it is reasonable that at least Msg2 and Msg1 should have the strong relationship for enhancement level, within same RACH procedure, because UL power control is based on DL channel measurement. So we propose:
Proposal3: The scheduling information of RAR (MCS, PRB, repetition levels 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, repetition levels 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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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: Backoff behavior 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: UE determines the starting PRACH resource set based on RSRP measurement.
Proposal3: The scheduling information of RAR (MCS, PRB, repetition levels etc.) could be derived from broadcast signaling or related to the PRACH location.
Proposal4: The scheduling information of Msg3 (MCS, PRB, repetition levels 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: Backoff behavior should be kept and the backoff time should be extended proportionally to the repetition number preamble transmission in CE case. 
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