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Introduction
[bookmark: _Ref129681832]In RAN1#86bis meeting, the conclusion of voice and video coverage enhancement [1] is as following:
Agreements:
· HARQ process ID of PUSCH is indicated in DCI
· Re-use the eMTC repetition scheme, i.e.: 
· Support numbers of repetitions for PUSCH not larger than X 
· FFS the value of X considering the relaxed delay budget, and X may be different from the largest value in eMTC
· A set of [4 or 8 (TBD)] numbers of repetitions are configured by RRC signalling of the maximum number of repetitions
· The number of repetitions of PUSCH is indicated in DCI
· Re-use eMTC frequency hopping scheme, i.e.: 
· The frequency domain hopping offset and the time domain hopping interval are cell specific
· The time domain hopping interval is configured as one of
· {1, 2, 4, 8} subframes for FDD
· {1, 5, 10, Y} subframes for TDD, where Y is TBD after deciding the value of X
· FFS: values of frequency domain hopping offset
This contribution mainly discusses frequency hopping issue for this feature.
Frequency hopping for PUSCH enhancement mode
 When the uplink frequency hopping is enabled, the PUSCH of normal UE and eVoLTE UE may collide in frequency bandwidth, as they have different hopping patterns. This is illustrated in Figure 1.
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Figure 1. Collision between legacy PUSCH and PUSCH enhancement
To solve the collision between PUSCH of normal UE and eVoLTE UE under frequency hopping, there can be two options:
· Option 1: eNB implementation
Practically, eNB is aware of the existence and the frequency hopping pattern of the PUSCH transmission for normal UE and eVoLTE UE, therefore eNB can disable the frequency hopping for normal UE and eVoLTE UE if collision happens between eVoLTE frequency hopping and legacy PUSCH hopping. However, this would lose the frequency hopping gain.
· Option 2: eVoLTE UE frequency hopping enhancement
To solve the collision, an enhanced frequency hopping can be introduced while maintaining the eMTC frequency hopping property. For the legacy PUSCH hopping scheme, PUSCH hops in the central region of the bandwidth, which is specified by higher layer signaling pusch-hoppingoffset. Then if eVoLTE UE hops within the PRBs outside the specified region of RBs (i.e., RBs between PUCCH and legacy PUSCH), the collision problem can be resolved. The main principle of the enhanced frequency hopping scheme is summarized in Figure 2. 
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Figure 2. eVoLTE hopping region
In Figure 2, the parameter pusch-hoppingoffset specifies a region including legacy PUCCH region and the eVoLTE region, where the eVoLTE region is signaled by another parameter, eVoLTE-length. The normal UE still be scheduled within the PUSCH region as defined by pusch-hoppingoffset. At the same time, the eVoLTE UE can be scheduled at the eVoLTE region, i.e. eVoLTE region, which is defined by pusch-hoppingoffset and eVoLTE-length together. In this way, the eMTC hopping pattern is still kept while the collision between normal UE and eVoLTE UE in frequency hopping is avoided.
Based on above discussion, we have following proposal:
Proposal 1: Consider following options to avoid PUSCH collision between normal UE and eVoLTE UE in frequency hopping:
· Option 1: eNB implementation
· Option 2: introduce an higher layer signaling to determine an eVoLTE region between PUCCH and PUSCH to eVoLTE PUSCH transmission
Conclusion
In this paper, we discuss frequency hopping scheme for eVoLTE, and the following proposal is :
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: Consider following options to avoid PUSCH collision between normal UE and eVoLTE UE in frequency hopping:
· Option 1: eNB implementation
· Option 2: introduce an higher layer signaling to determine an eVoLTE region between PUCCH and PUSCH to eVoLTE PUSCH transmission
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