3GPP TSG-RAN WG4 Meeting #70bis




           R4-142147
San Jose Del Cabo, Mexico, 31-March - 04 April, 2014

Source:

Ericsson 

Title:


Impact on BS performance requirements
Agenda item:

7.16.1
Document for:
Discussion

1 Introduction

The LTE Coverage Enhancements WI is defined in [1]. The TR from the Study Item phase can be found in [2].
In this contribution we discuss the impact on RAN4 performance requirements defined in TR 36.104 clause 8.
2 Discussion
The WID states:

This Work Item should specify the required changes to improve coverage of the uplink data channel, targeting VoIP and medium data rate PUSCH and fulfil the following objectives, taking into account the study documented in TR 36.824.

· Specify necessary TTI bundling enhancements to improve coverage for medium data rate PUSCH, potentially including at least the following aspect:

· Allocating more than 3 PRBs per subframe in conjunction with TTI bundling

· Identify and specify necessary TTI bundling enhancements to improve coverage for uplink VoIP, potentially including at least one of the following aspects:

· HARQ timing

· Number of TTIs bundled, including fixed or flexible bundle size

· Time interleaving of bundled TTIs

· PUCCH format 3 structure type uplink transmission mode

· Determine whether TTI bundling should be extended to more TDD UL-DL configurations

· Specify the necessary L2 protocols to support the identified coverage enhancements

· Specify applicable UE and eNB core requirements

In selecting between enhancements with similar performance, priority should be given to enhancements with lower impact on the specifications, system operation and implementation complexity.

RAN 1 and 2 have concluded the following two changes to be implemented in 3GPP release-12:

· Introduce new TTI bundling pattern with 12ms HARQ RTT for FDD, no enhancement for TDD
· In Rel-12, both Rel-8 pattern (16ms HARQ RTT) and the new bundling pattern (12ms HARQ RTT) are supported

· Remove the restriction of 3 PRBs resource allocation when TTI bundling is enabled 

· This applies no matter what kind of bundling pattern is used.

It is important to try and minimize the needed requirements and test effort, both from a 3GPP point of view and for subsequent vendor testing. The first step in impact analysis is to check if we need new requirements, in the first place.
The medium data rate PUSCH case, on the other hand can be considered to be covered already in existing grid of requirements and tests, in particular for the 30% throughput requirement point where the effective code rate is low due to many retransmissions.
Proposal: No new performance requirements and tests have to be developed for the medium data rate PUSCH case.
The uplink VoIP use case is a low bit rate service which when combined with TTI bundling enhancements and a HARQ bundle size of 4 will be very robust. The required SNR is expected to be lower than current tests. 
Proposal: New performance requirements and tests have to be developed for the uplink VoIP use case of LTE coverage enhancements.
A typical VoIP allocation consists of has an average allocation of 2 PRB. It is true that there is a spread from 1 to 3 PRB, but to save test time we propose to focus on developing tests and FRC for 2 PRB.
Proposal:  focus on developing tests and FRC for 2 PRB.
TBS of 328 is typical packet size used for VoIP transmissions.
Proposal: Assume TBS 328 bits.

We need requirements across all channel bandwidths and for RX configuration of 2,4 and 8 antennas. It is enough to focus on 1 TX.
Proposal: 1 TX and 2, 4 and 8 RX across all channel bandwidths

	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput

	Normal
	EPA 5Hz Low
	A3-2
	30%

	
	
	
	70%

	
	
	A4-3
	70%

	
	
	A5-2
	70%

	
	EVA 5Hz Low
	A3-1
	30%

	
	
	
	70%

	
	
	A4-1
	30%

	
	
	
	70%

	
	
	A5-1
	70%

	
	EVA 70Hz Low
	A3-2
	30%

	
	
	
	70%

	
	
	A4-3
	30%

	
	
	
	70%

	
	ETU 70Hz* Low
	A3-1
	30%

	
	
	
	70%

	
	ETU 300Hz* Low
	A3-1
	30%

	
	
	
	70%

	Extended
	ETU 70Hz* Low
	A4-2
	30%

	
	
	
	70%


Legacy PUSCH requirements are developed across 5 different radio propagation channels, EPA 5Hz Low, EVA 5Hz Low, EVA 70Hz Low, ETU 70Hz* Low and ETU 300Hz* Low as shown in Table 1. PUCCH requirements, in the cases of format 1bCS and format 3, use two: EPA 5 Low and EVA70 Low, as shown in Table 2.



Table 1: PUSCH propagation conditions, FRC and throughput requirement from TS 36.104, clause 8
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions and correlation matrix (Annex B)

	
	
	

	2
	Normal
	EPA 5 Low

	
	
	EVA70 Low

	4
	Normal
	EPA 5 Low

	
	
	EVA70 Low

	8
	Normal
	EPA 5 Low

	
	
	EVA70 Low



Table 2: PUCCH propagation conditions from TS 36.104, clause 8.

There is no question that the feature TTI bundling, as a function, especially when using several retransmissions will lead to very robust SNR requirements. There is, from this point of view, not necessary to work out TTI bundling performance for the whole set of propagation conditions. A set covering both high and low Doppler, like that for some PUCCH requirements ought to suffice. We propose to use the metric FER for a VoIP packet, which, in this case, is the same as residual BLER after HARQ retransmissions (since each transport block with 328 bits contains one VoIP packet). The FER (residual BLER) could be set to a value 1-2 %. We propose 2%.
Proposal: Develop requirements for EPA5 low and EVA70 low with 2% FER (residual BLER).
The new TTI bundling with Rel-12 bundling pattern (12ms RTT) together with the required air-interface delay reduced to 50ms (compared to 80 ms in rel-8) allows for 5 HARQ transmissions within the delay budget.

[image: image1]
Figure 1: Rel-12 and Rel-8 TTI bundling
Proposal: Develop TTI bundling requirements assuming 5 transmissions
3 Conclusion

It is important to try and minimize the needed requirements and test effort, both from a 3GPP point of view and for subsequent vendor testing and at the same time balance the need for good requirement coverage of a new feature. 

In view of this we propose to verify the enhanced TTI bundling for VoIP assuming:

· Develop tests and FRC for 2 PRB.
· 328 bits TB size

· 5 HARQ bundle transmissions

· EPA5 low and EVA 70 low channel with 2% FER (residual BLER).
· 1 Tx antenna, 2, 4 and 8 Rx antennas

· All channel bandwidths
The medium data rate PUSCH case, on the other hand can be considered to be covered already in existing grid of requirements and tests.
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