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Discussions
(1) Control Plane Efficiency and Simplicity Considerations

There is insufficient info to analyze the WLCP/WCS proposal for this particular aspect.  Hence, this section compares only the Solution-7 (i.e. PPPoE based) vs. Solution-11 (i.e. DHCP based). 

The following two figures demonstrate the significant control plane processing overhead from PPPoE in Solution-7 when comparing to DHCP for establishing a PDN connection or NSWO using Solution-11.  Each operation phase is distinct and executed sequentially; whereas, the different aspects of the connection establishment in DHCP signaling can be processed during the same phase of the protocol exchange between the UE and the TWAG. 
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Figure 1 : S2a PDN / NSWO Connection Establishment via Solution-7 (i.e. PPPoE based)
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Figure 2 : S2a PDN / NSWO Connection Establishment via Solution-11 (i.e. DHCP based)

One more additional requirement imposed to the TWAN for supporting PPPoE is the system routing table to contain also the equipment identification.  No such requirement for supporting DHCP signaling within the TWAN.  
(2) User Plane Operation Considerations

The comparisons below are to focus on the user plane efficiency among VMAC, VLAN and PPPoE user planes.  Given the VoIP is the major application for SaMOG Phase-2, the user plane comparisons are focused on the efficiency of the payload utilization of the VoIP packets over the 802.11 and 802.3 mediums.  The higher the value of the payload utilization represents more efficient of the given user plane.  
For this particular analysis, VMAC user plane is the most efficient consistency among all the codecs, and PPPoE is the least efficient.  However, the differences between the highest and the lowest are not significant as they are within the margin of 3% to 4%.  
	
	Descriptions
	
	G.711
	
	
	G.729A
	
	G.723.1
	

	
	Compression Rate (kbps)
	
	64
	
	
	8
	
	6.3
	5.3

	(1)
	Packet interval (msec)
	10
	20
	30
	10
	20
	30
	30
	30

	(2)
	VoIP payload (bytes)
	80
	160
	240
	10
	20
	30
	24
	20

	(3)
	VoIP header (bytes)
	40
	40
	40
	40
	40
	40
	40
	40

	(4)
	802.11/Ethernet interface header (bytes), i.e. VMAC
	28/38
	28/38
	28/38
	28/38
	28/38
	28/38
	28/38
	28/38

	(5)
	Total bytes per voice packet
	148/158
	228/238
	308/318
	78/88
	88/98
	90/108
	92/102
	88/98

	(6)
	Total packets/sec =

1 / Packet Interval 
(one direction)
	100
	50
	33.3
	100
	50
	33.3
	33.3
	33.3

	(7)
	VoIP bandwidth per call (kbps) =
(5) * 8 bits * (6)
	118.4/
126.4
	91.2/
95.2
	82.1/
84.8
	62.4/
70.4
	35.2/
39.2
	23.8/
28.8
	24.3/
27.2
	23.4/
26.1

	(8)
	Percentage (%) payload utilization =
(2) * 8 bits * (6) / (7)
	54/51
	70/67
	78/75
	13/11
	23/20
	34/28
	26/24
	23/20


Table 1: User Plane Efficiency Analysis over 802.11 and Ethernet via “VMAC” Transport
	
	Descriptions
	
	G.711
	
	
	G.729A
	
	G.723.1
	

	
	Compression Rate (kbps)
	
	64
	
	
	8
	
	6.3
	5.3

	(1)
	Packet interval (msec)
	10
	20
	30
	10
	20
	30
	30
	30

	(2)
	VoIP payload (bytes)
	80
	160
	240
	10
	20
	30
	24
	20

	(3)
	VoIP header (bytes)
	40
	40
	40
	40
	40
	40
	40
	40

	(4)
	802.11/Ethernet interface header + VLAN (bytes)
	32/42
	32/42
	32/42
	32/42
	32/42
	32/42
	32/42
	32/42

	(5)
	Total bytes per voice packet
	152/162
	232/242
	312/322
	82/92
	92/102
	94/112
	96/106
	92/102

	(6)
	Total packets/sec =

1 / Packet Interval 
(one direction)
	100
	50
	33.3
	100
	50
	33.3
	33.3
	33.3

	(7)
	VoIP bandwidth per call (kbps) =

(5) * 8 bits * (6)
	121.6/
129.6
	92.8/
96.8
	83.1/
85.8
	65.6/
73.6
	36.8/
40.8
	25.1/
29.8
	25.6/
28.2
	24.5/
27.2

	(8)
	Percentage (%) payload utilization =

(2) * 8 bits * (6) / (7)
	53/49
	69/66
	77/74
	12/11
	22/19
	32/27
	25/23
	22/19


Table 2 : User Plane Efficiency Analysis over 802.11 and Ethernet via “VLAN” Transport
	
	Descriptions
	
	G.711
	
	
	G.729A
	
	G.723.1
	

	
	Compression Rate (kbps)
	
	64 
	
	
	8 
	
	6.3
	5.3

	(1)
	Packet interval (msec)
	10
	20
	30
	10
	20
	30
	30
	30

	(2)
	VoIP payload (bytes)
	80
	160
	240
	10
	20
	30
	24
	20

	(3)
	VoIP header (bytes)
	40
	40
	40
	40
	40
	40
	40
	40

	(4)
	802.11/Ethernet interface header  + PPPoE header (bytes)
	36/46
	36/46
	36/46
	36/46
	36/46
	36/46
	36/46
	36/46

	(5)
	Total bytes per voice packet
	156/166
	236/246
	316/326
	86/96
	96/106
	98/116
	100/110
	96/106

	(6)
	Total packets/sec =

1 / Packet Interval 
(one direction)
	100
	50
	33.3
	100
	50
	33.3
	33.3
	33.3

	(7)
	VoIP bandwidth per call (kbps) =

(5) * 8 bits * (6)
	124.8/
132.8
	94.4/
98.4
	84.2/
86.8
	68.8/
76.8
	38.4/
42.4
	26.1/
30.9
	26.6/
29.3
	25.6/
27.9

	(8)
	Percentage (%) payload utilization =

(2) * 8 bits * (6) / (7)
	51/48
	68/65
	76/74
	11/10
	21/19
	30/25
	24/21
	20/19


Table 3 : User Plane Efficiency Analysis over 802.11 and Ethernet via “PPPoE” Transport
(3) Protocol Maturity Considerations

Both DHCP and PPPoE have been implemented and developed for many years and have proven track records of the maturity.  On the other hand, it is still not clear whether the Solution-1 (i.e. WLCP/WCS) is new or not new due to the conflicting information that was conveyed.  On one hand, it was described that it is based on TS 24.008, on the other hand, it claimed that, it is a more a light weight protocol and does not have the legacy backage as implemented in NAS.  Therefore, it is difficult to evaluate the effectiveness and efficiency for such unknown protocols as described in Solution-1.  
Conclusions
After completing the analysis as described in the above sections, given the considerations of the simplicity and efficiency of the DHCP control plane and user plane as well as the maturity of DHCP implementation, , Solution-11 is definitely the best choice to be “the” stage-2 solution for SaMOG phase-2.  
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