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1 Introduction
The core part of the work item of LTE coverage enhancement was almost finalized [1, 2]. In order to improve the coverage for VoIP and medium data rate services, the TTI bundling enhancement was specified. And in RAN meeting #63, 0.5TU was allocated for eIMTA RRM and demodulation performance part [3]. The main task is to specify the performance requirements for TTI bundling enhancement.
In this contribution, we would like to share our view on how to specify the requirements.
2 Discussion
2.1 Necessity of performance requirements for TTI bundling
TTI bundling was specified from Rel-8 to improve the performance for the UE-s in the cell edge. But there was no corresponding BS performance requirement specified to verify the performance with TTI bundling.
Although the main BS implementations, including the channel/noise estimation, performance of the equalizer and soft-demodulator, and Turbo decoding, have been verified in the existing BS performance requirements, the BS demodulation performance requirements with TTI bundling enhancement should be specified, because

· VoIP becomes the more and more important for LTE and TTI bundling would be the important technique to improve coverage of VoIP. In other words, it would be beneficial to introduce the new requirements to guarantee the system performance for the critical use case, namely VoIP.
· The required SNR points by using TTI bundling would be relatively lower, and to specify the new requirements at lower SNR with TTI bundling would be beneficial to achieve the good test coverage.
· Proposal 1: it is proposed to define the new BS performance requirements for TTI bundling enhancement.
Since the similar TTI bundling enhancement was specified for the VoIP and medium data rate PUSCH, and considering the importance of VoIP, we propose that
· Proposal 2: it is proposed to prioritize VoIP scenario for the test.
2.2 Test metric for TTI bundling enhancement
Assuming that we firstly focus on VoIP requirements, one of the outstanding issues is what test metric should be used. Generally the relative throughput was used as the test metric for PUSCH demodulation performance requirements. But during the RAN1 evaluation in study item, the residual BLER, where test equipment declares an error only when all the re-transmissions fail, was used for VoIP.
VoIP service is sensitive to the delay, which is required to be less than or equal to 50ms, and with the fixed bit rate e.g., 12.2Kbps with 2% packets error rate according to the requirements of IMT-A for VoIP Capacity. So the test for VoIP would be different from the general PUSCH tests. For general PUSCH performance requirements BS is encouraged to optimize the spectrum efficiency by improving the throughput under the given resources, while for VoIP the BS shall try to minimize the packet error rate with a fixed bit rate and a given re-transmission period corresponding to the maximum tolerable delay for VoIP service. Besides, the scenario for the VoIP coverage enhancement would be usually the power-limited scenario. So the transmission would usually be limited within 3PRB and UE could concentrate all the power on these 3PRBs.
So we think that to use the residual BLER as test metric would be straightforward and reasonable way to verify TTI bundling performance for VoIP. And during the test a transmission with the fixed 12.2Kbps packet rate and with maximum 50ms re-transmission period will be scheduled to emulate a VoIP service (where RTT = 12ms).
· Proposal 3: it is proposed to use the residual BLER as test metric (rBLER vs SNR) for TTI bundling enhancement test, and during the test to schedule a transmission with the fixed 12.2Kbps packet rate and with maximum 50ms re-transmission period to emulate a VoIP service.
2.3 Test setup for TTI bundling enhancement
In Table 1, we listed the other test parameters related to the TTI bundling enhancement requirements and provide our proposals.
Table 1: Test setup for TTI bundling enhancement tests

	Parameters
	Proposals
	Reasons

	TB size, MCS
	328, QPSK and 3PRBs allocation
	328 corresponds to VoIP 12.2Kbps and 3PRBs is typical configuration

	Antenna configuration
	1×N (N: 2, 4, and/or 8) Low
	1-Tx would be typical configuration for coverage limited scenario

	Bandwidths
	1.4, 3, 5, 10, 15, and /or 20MHz
	Actually the performance would be same given 3RPB is used

	CP size
	Normal CP
	Support of extended CP is verified in other case already

	Propagation condition
	Following 1PRB cases, prioritize ETU
	There would be some commonality between 1-RPB and 3-PRB tests; for the cell edge the delay spread would be larger

	Test cases
	No HST test, no UL-timing test
	Prioritize the basic requirements


2.4 Discussion on other aspects

The other key issue is to ensure that UE have the correct behaviour, which could be verified in RAN5 signalling test.
3 Conclusions

In this paper, we share our view on the framework for TTI bundling enhancement performance requirements. Below we summarize our proposals:
· Proposal 1: it is proposed to define the new BS performance requirements for TTI bundling enhancement.
· Proposal 2: it is proposed to prioritize VoIP scenario for the test.
· Proposal 3: it is proposed to use the residual BLER as test metric (rBLER vs SNR) for TTI bundling enhancement test, and during the test to schedule a transmission with the fixed 12.2Kbps packet rate and with maximum 50ms re-transmission period to emulate a VoIP service.
For the test setup, our proposals are summarized in Table 1.
Table 1: Test setup for TTI bundling enhancement tests

	Parameters
	Proposals
	Reasons

	TB size, MCS
	328, QPSK and 3PRBs allocation
	328 corresponds to VoIP 12.2Kbps and 3PRBs is typical configuration

	Antenna configuration
	1×N (N: 2, 4, and/or 8) Low
	1-Tx would be typical configuration for coverage limited scenario

	Bandwidths
	1.4, 3, 5, 10, 15, and /or 20MHz
	Actually the performance would be same given 3RPB is used

	CP size
	Normal CP
	Support of extended CP is verified in other case already

	Propagation condition
	Following 1PRB cases, prioritize ETU
	There would be some commonality between 1-RPB and 3-PRB tests; for the cell edge the delay spread would be larger

	Test cases
	No HST test, no UL-timing test
	Prioritize the basic requirements
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5 Annex: progresses in RAN1 and RAN2

The progresses in RAN1 are summarized below:
· TTI bundling enhancements for UL VoIP:

· Enhanced TTI bundling for UL VoIP will be selected from following the two alternatives 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
· Flexible bundling size;
· TTI bundling enhancements for medium data rate PUSCH:

· Higher layer signalling is defined to enable/disable TTI bundling enhancement.
· 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)
· 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
The progresses in RAN2 are summarized below:
· The TS36.331 CR introducing the higher layer signalling for enhanced TTI bundling was agreed in R2-141001

· The TS36.306 CR introducing the higher layer signalling for enhanced TTI bundling was agreed in R2-141002

· The LS to RAN1 on introduction of LTE coverage enhancement was agreed in R2-141003.






