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1. Introduction

MTC and eMTC were introduced respectively in Release 13 and Release 14 for BL/CE UE. In order to ensure the PUSCH performance of BL/CE UE, the PUSCH repetitions for each PUSCH transmission and each PUSCH retransmission is taken. Furthermore, the PUSCH repetitions occupy the consecutive uplink subframes which are among the BL/CE UE specific uplink subframes indicated by eNodeB through the RRC dedicated signalling. Therefore, eNodeB doesn't schedule the uplink grant for a new transmission or a retransmission during the PUSCH repetitions. But according to the existing SR procedure in TS36.321, an SR can be triggered during the PUSCH repetitions. Furthermore, the triggered SR may initiate the random access procedure in BL/CE UE when the expiry of the maximum SR transmissions occurs during the PUSCH repetitions.
In order to solve the above question, several solutions are presented in this contribution. Based on the detailed analysis of the solutions, the proposals are made.

2. Analysis
The specific resource for the PUSCH transmission from a BL/CE UE is dynastically or semi-persistently scheduled by MPDCCH. Each PUSCH transmission/retransmission occupies multiple consecutive BL/CE UE specific uplink subframes and is transmitted repeatedly in each of these subframes. During the PUSCH repetitions, eNodeB doesn’t schedule the grant for a new transmission or a retransmission according to the following description in Section 5.4.2.1 in TS326.321. The reason is obvious because there is no uplink resource available for a new transmission or a retransmission in BL/CE UE during the PUSCH repetitions. 
For serving cells configured with pusch-EnhancementsConfig, NB-IoT UEs, BL UEs or UEs in enhanced coverage, the parameter UL_REPETITION_NUMBER provides the number of transmission repetitions within a bundle. For each bundle, UL_REPETITION_NUMBER is set to a value provided by lower layers. Bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle. Within a bundle HARQ retransmissions are non-adaptive and are triggered without waiting for feedback from previous transmissions according to UL_REPETITION_NUMBER. An uplink grant corresponding to a new transmission or a retransmission of the bundle is only received after the last repetition of the bundle. For UEs configured with mpdcch-UL-HARQ-ACK-FeedbackConfig, repetitions within a bundle are stopped if an UL HARQ-ACK feedback or an uplink grant corresponding to a new transmission of the bundle is received on PDCCH during the bundle transmission. A retransmission of a bundle is also a bundle.
But according to the existing SR procedure in section 5.4.4 in TS36.321, during the PUSCH repetitions the SR can be triggered in BL/CE UE for the new uplink grant from eNodeB. Furthermore, the triggered SR may initiate the random access procedure in BL/CE UE when the expiry of the maximum SR transmissions occurs during the PUSCH repetitions.
For example, during the PUSCH repetitions, the data from a logical channel of higher priority is available in a BL/CE UE. Therefore the BSR reporting is triggered in the BL/CE UE. Because the BL/CE UE has the SR resource, the triggered BSR reporting will not initiate the random access procedure. But it may trigger the SR reporting. During the SR reporting, even if eNodeB detects the sent SR on the corresponding SR resource, it will not respond to the detected SR before the PUSCH repetition ends. If the remaining PUSCH repetitions occupy the time enough for the expiry of the maximum SR transmissions to happen before the PUSCH repetitions end, the random access procedure will be initiated in the BL/CE UE, which leads to the interrupt of the uplink transmission in BL/CE UE. Such event is unreasonable and shall be avoided in BL/CE UE. 
3. Solutions
In order to solve the above question, the following solutions are presented.
Solution 1: let both the SR reporting period and the SR maximum transmission number to take the bigger values to avoid the random access procedure to be triggered during the PUSCH repetitions for both the first PUSCH transmission and the PUSCH retransmissions.
Analysis for solution 1: 

eNodeB decides the number of the PUSCH repetitions usually according to the uplink channel condition of BL/CE UE. When it decides the number of the PUSCH repetitions, it can further decide the value of the SR reporting period and the value of the SR maximum transmission number. It can let both the value of the SR reporting period T and the value of the SR maximum transmission number N big enough to avoid the random access procedure to be triggered during the PUSCH repetitions for both the first PUSCH transmission and the PUSCH retransmissions. 

For example, let T*N bigger than K, where K=Krep*Kretrans, Krep is the number of the PUSCH repetition for each PUSCH transmission, and Kretrans is the number of the maximum PUSCH transmissions. 
Solution 2: When the SR is triggered, BL/CE UE decides whether or not to trigger the SR reporting procedure. When BL/CE finds the PUSCH repetitions are ongoing, stop triggering the SR reporting procedure until the PUSCH repetitions ends. After the SR reporting procedure is initiated, during the SR reporting procedure, if BL/CE UE finds a grant for the PUSCH retransmission, BL/CE UE stop the ongoing SR reporting procedure until the PUSCH repetitions for the current PUSCH retransmission ends. 
Analysis for solution 2: 
During the PUSCH repetitions, the SR transmission will lead to the drop of the PUSCH repetition when the PUSCH repetition collides with PUCCH carrying the SR. Furthermore, eNodeB doesn’t respond to the detected SR during the PUSCH repetitions. Therefore, it’s unreasonable to transmit the SR to eNodeB before the PUSCH repetitions ends.  
After the SR reporting is started, a PUSCH retransmission may be granted on MPDCCH by eNodeB before the new grant for the received SR is allocated to BL/CE UE. Under such case, the ongoing SR reporting shall stop until the PUSCH repetitions for the current PUSCH retransmission ends. 
Solution 3: When the expiry of the maximum SR transmissions occurs during the PUSCH repetitions, BL/CE UE doesn’t initiate the random access procedure until K subframes are passed, where K=Krep*Kretrans is defined above. If a new grant for PUSCH is received by BL/CE UE before K subframes are passed, the random access procedure waiting for initiating is cancelled. 
4. Conclusion
In the above sections, the question of the SR procedure for eMTC is presented and analysed. The solutions are presented. Based on the analysis of each solution, the following proposal is made for the contribution.

Propsal 1: Solution 2 is recommended for solving the question of the existing SR procedure for eMTC.
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