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1 Introduction
In last RAN3 meeting, possible solutions on UL MUX and compression are discussed in [1] [2] [3] and three requirements are agreed:

1. The bandwidth efficiency mechanisms shall operate on circuit switched flows. Bandwidth efficiency mechanisms for packet switched flows are FFS.
2. The mechanisms shall result in efficiency gains multiple simultaneous voice calls (efficiency gains that come along with these mechanisms for a single voice call are welcomed).
3. The bandwidth efficiency mechanisms shall minimize the additional incurred delay (in order to not exceed any service level requirement)

This contribution focuses on the discussions of the efficiency gains on possible solutions in [1] [2] [3].
2 Discussion
2.1 Bandwidth Cost
The packet overhead for one 12.2kbs voice call carried in RTP over IPsec tunnel over the ADSL – DSLAM link is given in Figure1, The typical ADSL-DSLAM link is the bottleneck of the transport network, and its typical transport network protocol stack is Ethernet over ATM.
The Iu UP PDU Type 0 Format that defined to transfer user data over Iu UP in support mode for pre-defined SDU sized is used; with the one byte payload CRC, error detection scheme is provided to optimize the user’s feeling. And the Ipsec ESP is 32 bytes, details as in the Figure1. 
	Protocol
	1 call
	2 calls
	3 calls
	4 calls

	AMR 12.2 kbps
	31

	IuUP
	4

	RTP 
	12

	UDP
	8

	IP
	20

	IPSEC ESP
	32

	UDP
	8

	IP
	20

	PPP + PPP on Ethernet
	8

	Ethernet
	18

	AAL#5
	8

	ATM
	43

	Total
	212
	371
	530
	689

	Peak rate
	84.8kbps
	148.4kbps
	212kbps
	275.6kbps


2.2 Possible solutions:
There are three possible solutions based on current TS29.414 are on the table: 
Solution 1: the same principles of multiplexing the user-plane payload packets and the same principles of RTP header compression in TS 29.414, which is also the proposal of [1] and [3].
Solution 2: the same principles of multiplexing the user-plane payload packets without Source ID in Multiplex Header and the same principles of RTP header compression in TS 29.414, which is also the proposal of [1]. 
Solution 3: the same principles of multiplexing the user-plane payload packets in TS 29.414 without RTP header compression, which is also the proposal of [1] and [3].

2.3 Bandwidth Efficiency:

The following tables show bandwidth efficiency of three possible solutions. 
Solution 1：
	Protocol
	1 call
	2 call 
	3 call
	4 call

	AMR 12.2 kbps
	31
	62
	93
	124

	IuUP
	4
	8
	12
	16

	RTP header + MUX header
	8
	16
	24
	32

	UDP
	8
	8
	8
	8

	IP
	20
	20
	20
	20

	IPSEC ESP
	32
	32
	32
	32

	UDP
	8
	8
	8
	8

	IP
	20
	20
	20
	20

	PPP + PPP on Ethernet
	8
	8
	8
	8

	Ethernet
	18
	18
	18
	18

	AAL#5
	8
	8
	8
	8

	ATM
	47
	57
	67
	77

	Total
	212
	265
	318
	371

	Peak Rate
	84.8kbps
	106kpbs
	127.2kbps
	148.4kbps

	Peak Rate without enhancement
	84.8kbps
	148.4kbps
	212kbps
	275.6kbps

	Gain(%)
	0
	28.6%
	40%
	46.2%


From the table above, there is no bandwidth gain if only one call is active if solution 1 is used. And when 2 or 3 or 4 call is active stimulatingly, the gains are 28.6%, 40% and 46.2%.
Solution 2：
	Protocol
	1 call
	2 call 
	3 call
	4 call

	AMR 12.2 kbps
	31
	62
	93
	124

	IuUP
	4
	8
	12
	16

	RTP header + MUX header
	6
	12
	18
	24

	UDP
	8
	8
	8
	8

	IP
	20
	20
	20
	20

	IPSEC ESP
	32
	32
	32
	32

	UDP
	8
	8
	8
	8

	IP
	20
	20
	20
	20

	PPP + PPP on Ethernet
	8
	8
	8
	8

	Ethernet
	18
	18
	18
	18

	AAL#5
	8
	8
	8
	8

	ATM
	49
	61
	73
	32

	Total
	212
	265
	318
	318

	Peak Rate
	84.8kbps
	106kpbs
	127.2kbps
	127.2kbps

	Peak Rate without enhancement
	84.8kbps
	148.4kbps
	212kbps
	275.6kbps

	Gain(%)
	0
	28.6%
	40%
	53.8%


From the table above, there is no bandwidth gain if only one call is active if solution 2 is used. And when 2 or 3 or 4 call is active stimulatingly, the gains are 28.6%, 40% and 53.8%.

Solution 3：
	Protocol
	1 call
	2 call 
	3 call
	4 call

	AMR 12.2 kbps
	31
	62
	93
	124

	IuUP
	4
	8
	12
	16

	MUX header
	5
	10
	15
	20

	RTP header
	12
	24
	36
	48

	UDP
	8
	8
	8
	8

	IP
	20
	20
	20
	20

	IPSEC ESP
	32
	32
	32
	32

	UDP
	8
	8
	8
	8

	IP
	20
	20
	20
	20

	PPP + PPP on Ethernet
	8
	8
	8
	8

	Ethernet
	18
	18
	18
	18

	AAL#5
	8
	8
	8
	8

	ATM
	38
	39
	40
	41

	Total
	212
	265
	318
	371

	Peak Rate
	84.8kbps
	106kpbs
	127.2kbps
	148.4kbps

	Peak Rate without enhancement
	84.8kbps
	148.4kbps
	212kbps
	275.6kbps

	Gain(%)
	0
	28.6%
	40%
	46.2%


From the table above, there is no bandwidth gain if only one call is active if solution 3 is used. And when 2 or 3 or 4 calls are active simultaneously, the gains are 28.6%, 40% and 46.2%.

From the bandwidth efficiency point of view, there is no difference between solution 1 and solution 3, and solution 2 can decrease 53.8% bandwidth cost if 4 calls are active simultaneously. Solution 2 has the best bandwidth gain.
3 Conclusion 
Solution 2 makes further optimization to reduce the uplink bandwidth usage to support 4 simultaneous calls with 128kbps. This optimization can also apply to downlink scenario if needed. 
4 Proposal
It is proposed to agree on the principles outlined in solution 2, and record it into the new TS. 
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