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1 Introduction

IP can be transported over ATM as PPP packets using either the AAL5 or the AAL2 adaptation layers. The presentation in section 2 compares these two methods. 
2 Presentation
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Example

Example

•

•

Encapsulate a PPP packet 25 bytes long in AAL5
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Note: a PPP packet of length 10 bytes still occupies one 
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3 such packets will use 3 cells (25 or 10 byte packets)
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Example (Cont.)
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Example (Cont.)
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using PPP/AAL5 because PPP/AAL5 is not efficient for 

encapsulation of short packets.

encapsulation of short packets.

•

•

PPP/AAL2 is very efficient for encapsulating short 

PPP/AAL2 is very efficient for encapsulating short 

packets.

packets.

•

•
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3 Proposal

It is proposed that section 2 is captured in the Study Area of the TR [1] in chapter 6.2 ”User plane proposed solutions” as a new section 6.2.7 ”UDP/IP/PPP/AAL2 Solution”.

4 References

 “IP Transport in UTRAN Work Task”, TR 25.933, V1.2.1.
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Example

		Encapsulate a PPP packet 25 bytes long in AAL5



		Note: a PPP packet of length 10 bytes still occupies one cell. The PAD would be 30 bytes

		3 such packets will use 3 cells (25 or 10 byte packets)
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Using this technique it is also possible to support the use of conventional AAL2 within a particular range of CID's within an ATM connection that is carrying CRTP over AAL2 (the range of CID's used by CRTP can be limited). There is nothing in this proposal to preclude the co-existence of multiple types of SSCS function within the same AAL2 VCC.
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PPP packet of length 400

		PPP / AAL5

(400 + 8) / 48=8.5

9 cells needed

		PPP / AAL2

400 / 64 = 6.25, so add 7 CPS headers

400 + 7 x 3 = 421

421 / 47 = 8.9

9 cells needed
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Conclusion

		PPPMux is a must for multiplexing short packets when using PPP/AAL5 because PPP/AAL5 is not efficient for encapsulation of short packets.

		PPP/AAL2 is very efficient for encapsulating short packets.

		PPP/AAL5 gets more efficient than PPP/AAL2 when the packet length is around 500 bytes long.

		Note though that

		Radio frames are not that long even for data.

		The packets sent over a backhaul slow link must be limited in size because of QOS issues.
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The AAL-2 specification has been available significantly longer than 

the PPP Multiplexing specification. Because of this, optimized software 

and hardware implementations of the AAL-2 CPS function are further in 

development than PPP Multiplexing implementations. The AAL-2 CPS 

function provides multiplexing in AAL-2. This function often needs to 

be implemented in hardware for performance reasons. Because of this 

CRTP/AAL-2 will have significant performance benefits over 

CRTP/PPP/PPPMUX/AAL-5.



In PPPMUX/AAL-5, the multiplexing and AAL-2 segmentation and reassembly 

(SAR) and multiplexing functions are performed in two different layers. 

Because of this, the PPPMUX/AAL-5 receiver must reassemble a full AAL-5 

frame from the ATM layer before the PPPMUX layer can extract the 

fragmented PPP payloads. To improve PPP Multiplexing efficiency, many 

PPP payloads may be multiplexed together. This increases the size of 

the multiplexed frame to many ATM cells. There may be a significant 

delay incurred while the AAL-5 layer waits many ATM cell times until a 

full frame has been assembled so the PPP Multiplexing layer can pull 

out the multiplexed payloads. This same issue applies for the 

PPPMUX/AAL-5 sender as well.



With AAL-2, both the segmentation and reassembly and multiplexing 

functions are performed in the AAL-2 CPS layer. Because of the 

definition of the AAL-2 CPS function, a multiplexed payload will be 

extracted as soon as it is received. The CPS receiver does not wait 

until the payloads of an AAL-2 multiplexed frame are received before 

removing payloads from the multiplex. The same benefit also applies to 

AAL-2 CPS sender implementations.
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END
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PPP Over AAL2

		AAL2 Service Specific Convergence Sub-layer (SSCS) segments PPP packets into a stream of CPS-packets

		AAL2 Common Part Sub-layer (CPS) multiplexes CPS-packets into ATM cells

		The resulting multiplexed stream is carried end to end through the ATM network
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RTP traffic is first compressed, the resulting CRTP stream is then 

processed by the AAL2 CRTP Service Specific Convergence Sub-layer (AAL2 CRTP SSCS), to be multiplexed onto an AAL2 CPS-PDU stream. The resulting multiplexed stream is carried end-to-end through an ATM network and then mapped in reverse back into CRTP at the far end to be presented to the upper layer IP/UDP/RTP protocol stack. 
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PPP / AAL2 vs. PPPMUX / AAL5

		Bandwidth Utilization

		Comparable



Both methods reduce the overhead of cell padding

		Advantages of PPP / AAL2

		A multiplexed payload is extracted as soon as it is received

		If one ATM cell is lost, the whole PPPMUX packet is lost where in ppp/aal2 only the packets included in that cell are lost

		It is possible to give different QOS to packets based on their CID





The AAL-2 specification has been available significantly longer than 

the PPP Multiplexing specification. Because of this, optimized software 

and hardware implementations of the AAL-2 CPS function are further in 

development than PPP Multiplexing implementations. The AAL-2 CPS 

function provides multiplexing in AAL-2. This function often needs to 

be implemented in hardware for performance reasons. Because of this 

CRTP/AAL-2 will have significant performance benefits over 

CRTP/PPP/PPPMUX/AAL-5.



In PPPMUX/AAL-5, the multiplexing and AAL-2 segmentation and reassembly 

(SAR) and multiplexing functions are performed in two different layers. 

Because of this, the PPPMUX/AAL-5 receiver must reassemble a full AAL-5 

frame from the ATM layer before the PPPMUX layer can extract the 

fragmented PPP payloads. To improve PPP Multiplexing efficiency, many 

PPP payloads may be multiplexed together. This increases the size of 

the multiplexed frame to many ATM cells. There may be a significant 

delay incurred while the AAL-5 layer waits many ATM cell times until a 

full frame has been assembled so the PPP Multiplexing layer can pull 

out the multiplexed payloads. This same issue applies for the 

PPPMUX/AAL-5 sender as well.



With AAL-2, both the segmentation and reassembly and multiplexing 

functions are performed in the AAL-2 CPS layer. Because of the 

definition of the AAL-2 CPS function, a multiplexed payload will be 

extracted as soon as it is received. The CPS receiver does not wait 

until the payloads of an AAL-2 multiplexed frame are received before 

removing payloads from the multiplex. The same benefit also applies to 

AAL-2 CPS sender implementations.
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PPP packet of length 500

		PPP / AAL5

(500 + 8) / 48=10.6

11 cells needed

		PPP / AAL2

500 / 64 = 7.8, so add 8 CPS headers

500 + 8 x 3 = 524

524 / 47 = 11.1

12 cells needed

		The threshold is between 400-500 bytes

Note how the overhead of the CPS headers (24) is

½ ATM cell, the average PAD length in AAL5 
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Example (Cont.)

		PPPMux the 3 packets, then encapsulate in AAL5

Packet size is:  25 x 3 = 75  (approximately)



		Now they fit in 2 cells

		But if we PPPMux 2 or 4 packets, we don’t gain the same efficiency. Also packets usually are of different sizes so we can’t really optimize the PPPMux size to fit optimally in the ATM cells
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Using this technique it is also possible to support the use of conventional AAL2 within a particular range of CID's within an ATM connection that is carrying CRTP over AAL2 (the range of CID's used by CRTP can be limited). There is nothing in this proposal to preclude the co-existence of multiple types of SSCS function within the same AAL2 VCC.
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PPP packet of length 200

		PPP / AAL5

(200 + 8) / 48=4.3

5 cells needed

		PPP / AAL2

200 / 64 = 3.1, so add 4 CPS headers

200 + 4 x 3 = 212

212 / 47 = 4.5

5 cells needed
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Example (Cont.)

		Encapsulate a PPP packet 25 bytes long in AAL2



		Note: The next packet will start in the same cell

		3 such packets will use only 2 cells: 

3 x (25+3) = 84

Each cell can hold 47 bytes of CPS packet data

47 x 2 = 94

		For packets of length 10, all 3 can fit in 1 cell !
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Using this technique it is also possible to support the use of conventional AAL2 within a particular range of CID's within an ATM connection that is carrying CRTP over AAL2 (the range of CID's used by CRTP can be limited). There is nothing in this proposal to preclude the co-existence of multiple types of SSCS function within the same AAL2 VCC.
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PPP over AAL5 – long packet
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PPP over AAL2 – long packet
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CPS Packet Header

		CID   -    Channel Identifier (8 bits)

		Identifies the substream within the AAL2 connection

		LI      -    Length Indicator (6 bits)

		UUI   -    User to User Indication (5 bits)

		Carries information between the SSCS 

		HEC   -    Header Error Control (5 bits)
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PPP over AAL2 – short packets

Segmentation by SSCS, Multiplexing by CPS
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Objective

		Demonstrate implications of selecting an adaptation layer (AAL5 or AAL2) for encapsulating PPP packets over ATM



		Show how a PPP packet is encapsulated in AAL5 and in AAL2

		Compare encapsulations


















_1055905094.ppt


PPP over AAL5 – short packet
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PPP over AAL5 and

 PPP over AAL2
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