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Introduction.

This contribution addresses the requirements on the user plane of the Iu interface for the packet domain, also in view of Mobile IP use. It is proposed to add this contribution to the mobile IP work item as an input to the discussion on the Iu user plane for the Packet Domain.

Requirements.

The User Plane for the packet domain of the Iu interface must provide the following functionality

- Multiplexing of packets from/to different users onto the same Physical or Virtual Circuit.

- Multiplexing of different protocols.

- Multiplexing of packets with different QoS requirements.

It's not clear at this point in time whether there will be the need to transport something of the kind of LLC/SNDCP over this interface, or whether it will be necessary only to transport network layer PDUs

(and possibly PPP frames). However, the need of the LLC layer would be for sequencing purposes and

for flow control purposes.  Sequencing would only be needed for PPP transport.

Discussion

Current proposals defining the Iu User plane for the Packet domain are based on the use of GTP. The GTP header is depicted in figure 1



Bits

Octets

8
7
6
5
4
3
2
1

1

Version
  Spare ‘ 1 1 1 1 ‘
LFN

2

Message Type

3-4

Length

5-6

Sequence Number

7-8

Flow Label

9

LLC Frame Number

10

x
x
x
x
x
x
x
1)

11

 Spare ‘ 1 1 1 1 1 1 1 1 ‘

12

   Spare  ‘ 1 1 1 1 1 1 1 1 ‘

13-20

TID

Figure 1
The TID (Tunnel ID) field is an 8 byte field of the GTP header




Figure 2
It's not clear if all the functionality that a 20 byte  header as the GTP header allow are really needed.

In principle what's needed is a simple identifier that could be used in order to provide the different multiplexing functionality as described above. In addition, an optional sequencing field would be valuable for those SDUs (Service Data Units) requiring sequence information to be delivered to both ends of the interface. 

RFC1701 defines GRE (Generic Routing Encapsulation) an encapsulation format that meets all the requirements so far listed. The GRE protocol has the protocol number 47 assigned by the IANA, therefore it does not need UDP encapsulation. 
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Figure 3
The description and the use of the fields is outside the scope of this document, but  of the optional fields the KEY field could be used for multiplexing purposes and the Sequence field for sequencing purposes. The other fields are not useful in this context.

Different QoS levels could be  indicated by the DSCP field of the IP header used as specified in RFC2474. There are 32 codepoints to be used with local significance and those could be used for this purpose and specified by ETSI for ETSI use only (although it would be better to reuse standard codepoint values used for standard PHB (per hop behaviour) if possible).

Comparison of the two solutions 

Figure 4 summarizes the user plane protocol stack for the Packet domain
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Figure 4
The use of GRE instead of GTP is believed to bring the following advantages:

GRE encapsulation is 8 bytes (12 bytes in case sequencing information is required), whereas GTP encapsulation is 28 bytes (the size of the GTP header of 20 bytes is added to the 8 bytes size of the UDP header). It's therefore evident that there's a significant lower bandwidth overhead.

The lookup of tunnel related information can be performed based on a single 32 bit field (easy HW and SW implementation).

GRE encapsulation is available in commercial routers

GRE encapsulation is used in Mobile IP 
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