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1. Introduction
In accordance with the status report in [1] for the LTE UL coverage enhancements WI, the performance part of the WI is scheduled to start in RAN4#70bis. In this contribution, we analyzed the UE and eNB performance requirements for LTE Coverage Enhancements for the scenarios addressed in RAN1 and RAN2 specifications and the core part of RAN4 specifications, moreover, we discussed the potential test cases and the corresponding test metrics for BS demodulation performance requirements. 
2. Discussion
2.1 Progress in RAN1 and RAN2

TTI bundling enhancements for FDD

· Reduction of RTT to 12ms is supported in enhanced TTI bundling for both UL VoIP and medium data rate for FDD in Rel-12.

· In this case, the number of UL HARQ processes is 3

· When TTI bundling enhancement is enabled

· There is no restriction of resource allocation size (subject to existing resource allocation restrictions in UL grants)

· The modulation order is set to QPSK

TTI bundling enhancements for TDD

· Scheduling more than 3 PRBs is supported for TDD TTI bundling for PUSCH in Rel-12
Other

· For Rel-12 UEs, higher layer signalling is introduced to configure one of the following UL TTI bundling operations:

· TTI bundling with Rel-12 bundling pattern without resource allocation restriction (subject to UL grant), or

· TTI bundling with Rel-8 bundling pattern without resource allocation restriction (subject to UL grant)
2.2 WI Objective (Performance part)
Specify UE and eNodeB performance requirements for LTE Coverage Enhancements for the scenarios addressed in RAN1 and RAN2 specifications and the core part of RAN4 specifications.

The following objectives should be fulfilled during the standardization process:

· Identify potential impacts (if any) on the RAN4 core requirements.

· Specify the BS performance requirements (if needed) for the solutions identified in the core part of this Work Item.

· Specify the UE performance requirements for the solutions identified in the core part of this Work Item. 

From the progress in RAN1 and RAN2 summarized above, there are only HARQ and resource allocation size related changes to improve coverage of the uplink data channel, therefore, there is no potential impact on the RAN4 core requirements.  
Proposal 1: For UL coverage enhancement, there is no potential impact on the RAN4 core requirements.
There is no new enhancement for the Downlink channels according to the RAN1 progress, hence, no new demodulation test coverage and test cases are needed for the UE.
Proposal 2: There is no impact on the demodulation performance requirements at the UE side.
Based on the TTI bundling enhancements for UL VoIP and medium data rate PUSCH, the new demodulation test coverage and test cases are necessary for the BS. In the following, we discussed the potential test cases and the corresponding test metrics for BS demodulation performance requirements.
Proposal 3: The new demodulation test coverage and test cases are necessary for the BS to verify the PUSCH performance with enhanced TTI bundling.
2.3 Proposed test cases for BS demodulation performance requirements
1. Proposed test cases for UL VoIP FDD
For the uplink VoIP transmission, the following transmission design constraints have been considered in RAN1’s discussion which we should be considered in the test design.
· 98% radio interface tail latency should be kept around 50 ms. 
· The maximum number of TTIs that could be assigned for transmission of one VoIP packet is not more than 20ms. 
· The UL data rate is assumed as fixed as 12.2Kbps
Test metric

The main purpose of the TTI enhancement for UL VoIP is to improve the coverage of the uplink voice transmission, i.e., the performance improvement of rBLER (residual BLER). Furthermore, RAN1 used SNR corresponding to 2% of the rBLER as the evaluation point for UL VoIP transmission. So we propose to take the rBLER as the test metric for UL VoIP transmission in RAN4.
Proposal 4: We propose to take the rBLER as the test metric for UL VoIP transmission with TTI bundling enhancements.
2. Proposed test cases for medium data rate PUSCH FDD
For medium data rate PUSCH transmission, when TTI bundling enhancements is enabled, there is no restriction of resource allocation size, furthermore, RTT of 12ms can be supported. Considering the baseband transmission for the medium data rate PUSCH with enhanced TTI bundling is somewhat different from the existing PUSCH demodulation tests. And with the enhancements, there is performance gain compared with the PUSCH transmission without TTI bundling. So we think the new performance requirements for medium data rate PUSCH with TTI bundling may be needed in Rel-12.
Test metric

The main purpose of the TTI enhancement for medium data rate PUSCH is to improve the throughput of the uplink transmission. So we think the throughput can be reused as the test metric for the medium data rate PUSCH. 
Channel bandwidth
Considering the current PUSCH demodulation performance tests covered all the bandwidth, we think the test cases for UL VoIP and medium data rate transmission should also cover all the bandwidth.
Resource allocation
UL VoIP
In Rel-8, there is 3PRBs resource allocation restriction per subframe in conjunction with TTI bundling.  In Rel-12, when TTI bundling enhancement is enabled, there is no restriction of resource allocation size. But for UL VoIP transmission, typically less than 3PRBs was allocated. So in our opinion, maybe we can choose one or two PRB value for the demodulation test based on the simulation analysis to reduce the number of the test cases.
Medium data rate PUSCH
For medium data rate PUSCH transmission, when TTI bundling enhancements is enabled, there is no restriction of resource allocation size. From the test prospective, we need to choose a fixed resource size more than 3PRBs based on the simulation.
Antenna configuration
For the antenna configuration of the current PUSCH demodulation performance tests in TS36.104, there are several combination, such as 1T2R, 1T4R, 1T8R, 2T2R, 2T4R and 2T8R. As 2Tx configuration is designed for the two layer transmission, only the test cases for 1Tx transmission can be designed.
Receiver Type
Same as the existing PUSCH demodulation tests, we think the performance of baseline receiver can be considered as the minimum requirements for TTI bundling enhancements tests.

3. Conclusion
In this contribution, we provided our initial discussion on performance tests for UL coverage enhancements. Based on the progress in RAN1 and RAN2, we analyzed the UE and eNB performance requirements for LTE Coverage Enhancements and the core part of RAN4 specifications, moreover, we discussed the potential test cases and the corresponding test metrics and detailed parameters for UL VoIP and medium data rate transmission with TTI bundling enhancements. 
Proposal 1: For UL coverage enhancement, there is no potential impact on the RAN4 core requirements.
Proposal 2: There is no impact on the demodulation performance requirements at the UE side.
Proposal 3: The new demodulation test coverage and test cases are necessary for the BS to verify the PUSCH performance with enhanced TTI bundling.

Proposal 4: We propose to take the rBLER as the test metric for UL VoIP transmission with TTI bundling enhancements.
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