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1. Introduction
The SI on coverage enhancements was completed at RAN#56 in last June with following recommendation [1]
· It is recommended to specify TTI bundling enhancements for coverage enhancements for medium data rate PUSCH and UL VoIP

Then, the WI was approved at RAN#60 [2] with following additional agreements
· Email discussion to start after RAN1#74 to see if consensus can be reached on down-selection of the enhancements to consider
· Online discussion from RAN1#74bis
To make a smooth progress on this WI, a tentative work plan is firstly proposed in this contribution for discussion. (Note that RAN 2 and RAN 4 parts are also included in the RAN1 paper for overall consideration and reference.) Then, in order to have a better understanding on the WI scope, the related candidate solutions investigated during SI period are summarized. Furthermore, targeting for potential evaluation work in WI if needed, the link level simulation assumptions for UL VoIP are proposed.
2. Scope and Time Plan for LTE Coverage Enhancements WI
Taking into account the study documented in TR 36.824 [1], the follow-up WI shall focus on the following areas [3]:
· 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

It is expected that this WI can be finished within Rel-12 timeline and corresponding time plan is proposed in Table I. 
Table I: Proposed time plan

	
	RAN1 (3 meetings with 4 TUs in total) 
	RAN2 
	RAN4 

	Email discussion after RAN1 #74 
	· Discuss the proposed work plan 

· Down-select the candidates 

· Agree on the simulation assumptions
	
	

	RAN1 #74b 

(1 TU) 
	· Continue to down-select the candidates for UL VoIP

·  Conclude on PUSCH 
	
	

	RAN1 #75 

(1.5 TU) 
	· Conclude on UL VoIP 

· Send LS to RAN2 
	
	

	RAN1 #76 (1.5 TU)/ RAN2 #85/RAN4 #68 
	· Conclude on TDD 

· Send LS to RAN2 

· Send LS to RAN4 
	· Conclude on PUSCH and UL VoIP 
	

	RAN2 #85b / RAN4 #68b 
	
	· Conclude on TDD 
	· If needed, specify applicable UE and eNB core and performance requirements 

	RAN4 #69 
	
	
	· If needed, specify applicable UE and eNB performance requirements 

	RAN4 #70
	
	
	· If needed, specify applicable UE and eNB performance requirements


In more details, 

RAN1
· Email discussion after RAN1 #74 

· Discuss the proposed work plan for coverage enhancements WI
· Down-select the candidate solutions on both bullets in WID and potential schemes under each bullet 

· Agree the simulation assumptions (if additional simulation work in WI is needed) 

· RAN1 #74b (1 TU) 

· Continue to down-select the candidate solutions for UL VoIP

· Conclude on TTI bundling enhancements for medium data rate PUSCH and related specification change 

· RAN1 #75 (1.5 TU) 

· Conclude on TTI bundling enhancements for uplink VoIP and related specification change 

· RAN1 send LS to RAN2 on conclusion in PUSCH and UL VoIP 

· RAN1 #76 (1.5 TU) 

· Conclude on whether TTI bundling should be extended to more TDD UL-DL configurations, and related specification change 

· RAN1 send LS to RAN2 on conclusion in TDD if needed 

· RAN1 send LS to RAN4 on overall conclusion of coverage enhancements 

RAN2

· RAN2 #85 

· Specify the L2 protocols to support TTI bundling enhancements for medium data rate PUSCH and UL VoIP, if needed 

· RAN2 #85b 

· Specify the L2 protocols to support TTI bundling enhancements for TDD, if needed

RAN4 (if needed)
· RAN4 #68b 

· Specify applicable UE and eNB core and performance requirements, if needed 
· RAN4 #69 - #70 

· Specify UE and eNodeB performance requirements, if needed
3. Summary of candidate solutions and proposed simulation assumptions
A number of solutions have been investigated during coverage enhancement SI. To have a better understanding on the WI scope, the related candidate solutions investigated before are summarized in Table II as a starting point for further work in WI.

Table II: Candidate solutions
	WI scope (RAN1 related) 
	Candidate Solutions 

	Medium data rate PUSCH: more than 3 PRBs 
	· Allocating more than 3 PRBs per subframe in conjunction with TTI bundling [4,6] 

	UL VoIP 
	HARQ timing 
	· Reduction of RTT to 12ms or less [5,12] 

	
	Number of TTIs bundled (fixed/flexible) 
	· Increase of bundling size to 20 TTIs [6,7] 

· Increase of bundling size to 10 TTIs [6,7] 

· Increase of bundling size to 8 TTIs (together with change of SPS interval to 24 ms) [9,10] 

· Increase of bundling size to 5 TTIs [8] 

· Use of flexible bundling size [8 4 4 4] TTIs [5,8] 

	
	Time interleaved 
	· TTI bundling size of 20 TTIs with time interleaved [7,12] 

	
	PUCCH format3 structure 
	· PUCCH format3 structure [9,11] 

	Whether extension in TDD 
	· Extension to other TDD configurations, e.g., 2,3,4 [13] 


In addition, different simulation assumptions were used for different companies during SI. If further evaluation work is needed in WI, to down-select the candidate solutions efficiently, the simulation assumptions for UL VoIP as Table III are proposed. 
Table III: Proposed simulation assumptions for UL VoIP
	
	Parameters

	Carrier frequency
	2GHz

	System bandwidth
	10 MHz

	AMR rate
	12.2kbps

	Antenna configuration(eNB)
	2 Rx

	Antenna configuration(UE)
	1 Tx

	Receiver
	MRC

	Radio channel
	EPA5Hz, ETU70Hz

	PRB allocation
	1PRB

	MCS
	6

	Latency budget
	Around 50 ms


4. Conclusions
In this contribution, the work plan for coverage enhancement WI and link level simulation assumption for UL VoIP were proposed. Also, related candidate solutions investigated during SI period were summarized.
5. References
[1] TR 36.824, “Evolved Universal Terrestrial Radio Access (E-UTRA); LTE coverage enhancements.”
[2] RP-13xxxx, “Report of 3GPP TSG RAN meeting #60,”  Jun. 2013
[3] RP-130833, “Proposed WI on LTE Coverage Enhancements,” China Telecom, Jun. 2013
[4] R1-121710, “ On TTI bundling improvements for Coverage Enhancements,” Ericsson, ST- Ericsson, Mar. 2012
[5] R1-122013, “On TTI bundling enhancements,” Ericsson, ST-Ericsson, May 2012
[6] R1-122058, “Analysis on TTI bundling enhancement and specification impact,” CATT, May 2012 
[7] R1-122129, “TTI bundling enhancements details for UL VoIP,” ZTE, May 2012 
[8] R1-122316, “Discussion on extended TTI bundling for UL VoIP with Semi-Persistent Scheduling,” LG Electronics, May 2012
[9] R1-122433, “Coverage Enhancements for VoIP and Medium Data Rate,” Nokia Siemens Networks, Nokia, May 2012 
[10] R1-122506, “Details of possible TTI bundling enhancements for coverage enhancement,” Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, May 2012 
[11] R1-122566, “Link-level evaluation results for improved LTE UL VoIP coverage,” InterDigital Communications, LLC, May 2012 
[12] R1-122640, “Discussion on TTI bundling enhancements for PUSCH VoIP coverage  improvement,” Intel Corporation, May 2012
[13] R1-122719, “Coverage enhancement for TTI bundling,” CMCC, May 2012 






1

