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1.
Introduction
This document summarizes results from VoIP capacity evaluations submitted for the April 2007 LTE performance evaluation checkpoint. Assumptions related to VoIP traffic model (Full rate AMR with 50% VAF) and outage (95% coverage for 2% FER @ 50ms delay bound) for all the results summarized here are aligned with the methodology described in [1].  
Section 2 and Section 3 list inputs on DL and UL VoIP capacity from various contributions. Section 4 provides average capacity estimates based on various inputs. Results submitted for baseline Rel 6 performance are summarized in Annex A. 
2.
DL VoIP Capacity Results
Table 1 shows results from contributions evaluating DL VoIP capacity.  
	S.no
	Tdoc  No.
	DL VoIP Capacity
	Comments

	
	
	Case 1
	Case 2
	Case 3
	Case4
	Scheduler Type 

	1
	R1-071959

(Ericsson)
	404
	
	391
	
	Dynamic

	2
	R1-071973

(Motorola)
	285
	
	220
	
	Semi-persistent * 

	3
	R1-071980

(NEC)
	350+
	
	350+
	
	Dynamic 

	4-1
	R1-071960

(Nokia & NSN)
	203
	
	203
	
	Dynamic 

(6PDCCHs/TTI)

	4-2
	R1-071960

(Nokia & NSN)
	278
	
	277
	
	Dynamic 

(8PDCCHs/TTI)

	4-3
	R1-071960

(Nokia & NSN)
	356
	
	320
	
	Semi-persistent *
(4PDCCHs/TTI)

	5
	R1-071963

(NTT DoCoMo)
	
	340
	
	
	Semi-persistent *

	6 -1
	R1-071983 (Qualcomm)
	202
	197
	199
	
	Semi-persistent *
(static grouping)

	6 -2
	R1-071983 (Qualcomm)
	234
	245
	224
	
	Semi-persistent *
 (dynamic grouping )

	6-3
	R1-071983 (Qualcomm)
	
	
	
	51
	Semi-persistent *

	7
	R1-072564
(Samsung)
	270
	
	230
	
	Semi-persistent *


Table 1 – DL VoIP Capacity
Table 2 shows additional DL VoIP capacity results reported using packet bundling. 
	S.no
	Tdoc  No.
	DL VoIP Capacity

(Outage criterion for bundled frames same as that of non-bundled frames)
	Comments

	
	
	Case 1
	Case 3
	Scheduler Type

	1-1
	R1-071960

(Nokia & NSN)
	377
	365
	Dynamic, 6PDCCHs/TTI 

	1-2
	R1-071960

(Nokia & NSN)
	480
	450
	Dynamic, 8PDCCHs/TTI


Table 2 – DL VoIP Capacity using Packet bundling and Dynamic Scheduling 

3. 
UL VoIP Capacity Results
Table 3 shows results from contributions evaluating uplink VoIP capacity.  
	S.no
	Tdoc  No.
	UL VoIP Capacity
	Comments 

	
	
	Case 1
	Case2
	Case 3
	Case4
	IoT   Case1,Case3 
	Scheduler Type

	1
	R1-0710989

(Alcatel-Lucent)
	150+
	
	
	
	?
	Persistent

	2
	R1-071959

(Ericsson)
	339
	
	157
	
	17dB, 6dB
	Dynamic

	3-1
	R1-071973

(Motorola)
	223
	
	
	
	5.2dB
	Group 

	3-2
	R1-071973

(Motorola)
	181
	
	
	
	5.6dB
	Semi-persistent 

	4
	R1-071980

(NEC)
	320
	
	130
	
	?
	Dynamic 

	5-1
	R1-071960

(Nokia & NSN)
	234
	
	126+
	
	8.3dB, 2.6dB
	Dynamic (10PDCCHs/TTI)

	5-2
	R1-071960

(Nokia & NSN)
	218
	
	120+
	
	8.0dB, 2.5dB
	Semi-persistent

	6
	R1-071963

(NTT DoCoMo)
	
	260
	
	
	>20dB
	Semi-persistent 

	7-1
	R1-071983 (Qualcomm)
	200
	
	120+
	60
	6.5dB, 2.0dB
	Dynamic 

	7 -2
	R1-071983 (Qualcomm)
	200
	
	80+
	40
	8.3dB, 1,1dB
	Persistent 

	7 -3
	R1-071983 (Qualcomm)
	200
	
	110+
	50
	8.4dB, 1.8dB
	Hybrid 

	8
	R1-072564
(Samsung)
	220
	
	80
	
	7.3dB, 1.4dB
	Persistent 


Table 3 – UL VoIP Capacity 
4.
Summary of results

Results shown in Sections 2 and 3 indicate that VoIP capacity estimates vary due to differences in assumptions on scheduling, control channel limitations and operating IoT. Table 4 shows average capacity estimates for DL and UL VoIP based on these results.
	Deployment Scenario
	Average VoIP Capacity (users/sector)

	
	DL
	UL

	Case1
	317
	241

	Case2
	293
	-

	Case3
	289
	123

	Case4
	-
	-


Table 4 – Summary of UL and DL VoIP Capacity
Notes

1. Results submitted for deployment scenarios Case4 and Case2 (UL) are not captured in the average summary as the number of inputs available is less than 2.

2. In cases where a single contribution provided results with multiple scheduling schemes, the ‘best’ scheme (highest capacity) is considered for the averaging. 

3. In cases where a ‘lower bound’ on capacity is provided (eg. 350+), the lower bound is used.
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 Annex A – Rel 6 performance evaluation results

Table A.1 summarizes results reporting DL Rel 6 VoIP capacity.
	S.no
	Tdoc  No.
	DL VoIP Capacity
	Comments

	
	
	Case 1
	Case 3
	

	1
	R1-071983 (Qualcomm)
	145
	147
	

	2
	R1-072564
(Samsung)
	135
	120
	


Table A.1 – DL VoIP Capacity reported for Rel6 
Table A.2 summarizes results reporting baseline UL Rel 6 VoIP capacity.

	S.no
	Tdoc  No.
	UL VoIP Capacity
	Comments

	
	
	Case 1
	Case 3
	

	1
	R1-071983 (Qualcomm)
	93
	
	Average RoT is 5.7dB for case 1

	2
	R1-072564
(Samsung)
	77
	
	Average RoT is 5.73dB for case 1 


Table A.2 – UL VoIP Capacity reported for Rel6
* Semi-persistent scheduling => E-UTRAN allocates predefined downlink resources for the first HARQ transmissions to UEs. When required, retransmissions are explicitly signaled via the L1/L2 control channel(s).  


+ Assumes full rate VoIP packets are segmented into smaller fragments.





