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Introduction

GPRS currently uses the services of the LLC protocol layer, running between terminal and SGSN. In UMTS, it has been argued that there are good technical reasons for removing the LLC layer, and providing these services in other ways. This paper reviews some of the technical arguments and then considers some of the broader implications of the removal of the LLC layer, as well as the wider impacts on GPRS (including EDGE) and UMTS. 

Reasons for Removal of LLC

The following are some of the reasons that have been used in favour of removing the LLC layer:

1. The presence of 3 data link protocols (RLC, LLC and maybe TCP) on top of each other leads to conflicts and interaction problems

2. The presence of 2 layers performing segmentation and re-assembly of packets is inefficient

3. The presence of 2 layers buffering data is inefficient

4. The presence of user-plane ciphering in LLC leads to a duplication of functionality between CN and UTRAN/BSS

Implications of Removal of LLC

The following implications of removing the LLC layer have been identified:

1. The possibility of only charging for acknowledged data either dissappears or requires additional interactions between the UTRAN and the CN. In particular, this raises issues connected with integrity of charging data (especially in failure cases), interaction with Advice of Charge, (and other charging services), and also makes the development of innovative volume-based charging mechanisms more difficult (as they must be developed over an open Iu interface).

2.  Ciphering of small chunks of data (e.g. Telemetry Applications, SMS) becomes very inefficient, due (among other reasons) to the signalling/passing of cipher keys between nodes.

3. “Handover” to/from 2G systems becomes more complex, as the LLC layer (or equivalent) exists in several 2G packet based systems, and so the functional division over “Iu” must change at the “handover”.

4. If “lossless” bearers are to be supported, then a “lossless relocation” procedure becomes necessary – this would not be the case if LLC remained, as GPRS already has such a mechanism between SGSNs.

5. The removal of LLC implies a divergence between 2G and 3G systems, which calls the smooth evolution from 2G to 3G into question, and raises issues concerning the commonality of both standards and equipment implementation.

6. LLC would have offered protection against losses (e.g. in intermediate routers) on the Iu interface. 

7. The upper layer protocols in GPRS use the services of LLC (such as multiplexing), which means that re-using the upper layers without LLC to support them may be difficult.

8. GTP currently uses the LLC frame numbers in the cell reselection procedure, so it is not clear how this will work without LLC.
Proposal

We have a number of proposals:

1. Before the decision on removing LLC layer becomes irrevocable, the implications listed above should be discussed from a system architecture aspect. These discussions should be held in SA2.

2. Where relevant (e.g. charging and lossless bearers/Iu losses) the SA1 group should be consulted about the service affecting implications (e.g. charging, lossless bearers), with respect to the requirements. This should be done as a matter of urgency.
3. Contributions should be invited to propose text for the System Architecture documents showing how the higher layer protocols can survive without LLC – this should anyway be shown as part of a stage 2 description.

4. The experts in N1 should be consulted about the implications for the higher layer protocols.

5. If the Iu User Plane Protocol needs to offer a guaranteed delivery service over the Iu interface, RAN3 should be informed.

