3GPP TSG GERAN #8

Rome, Italy

February 4th-8th, 2002

Tdoc GERAN GP 020351

Agenda Item 6.3








Source: Nokia


1 (1)


RLC/MAC Specification Split
1. Introduction

Although a working assumption has been reached and reaffirmed numerous times (GERAN#7, GERAN2#7bis) to describe the RLC/MAC operation of Iu mode in a single specification, 44.060, it has been promoted [1] to split this description into two technical specifications: 44.060 and a new so-called 44.061.

While detailed technical arguments have lacked that would justify the change of the working assumption hence the generation of a new specification, although it was clearly asked in WG2 for such details to be provided, Nokia would like to emphasize that making the core description (stage 3) of a single protocol into two separate specifications is not a proper way to proceed but it is also dangerous as it would automatically lead to duplications and/or cumbersome referencing problems making the specification work and the legibility harder, and in turn the risk of implementation errors higher.

As a matter of fact it is impossible to specify the RLC/MAC operation of Iu mode in a specification independently of and without making changes to 44.060 simply because the GPRS procedures are inevitably reused in Iu mode, and multiplexing between Iu and non-Iu MSs on the same timeslot is allowed i.e. backwards compatibility must be preserved.

This paper analyzes the argumentation provided in [1] and details the argumentation justifying to keep a single specification for both Iu and A/Gb modes of operation.

2. Proposed split [1]
2.1 Argumentation for a split

The only arguments in "favour" of a split are excerpt from [1] and answers are given in italic form below: 

· “A number of the procedures are quite unique from an Iu mode perspective and are best captured by separate sections within 44.060 as opposed to attempting to expand existing legacy procedures (e.g. paging procedures and procedures for acquisition of new R5 broadcast information).”

Nokia do acknowledge and has repeated that Iu specific procedures such as ciphering are best captured in new sections within 44.060. The same exercise has been made when EGPRS and COMPACT were introduced. For what concerns the acquisition of new R5 broadcast information, Nokia do not see any difference in principle with the acquisition of GPRS R99 broadcast information vs GPRS R97 broadcast information on PBCCH, some IEs are Release specific, as usual. Note though that the acquisition of broadcast information for COMPACT clearly differed from that in GPRS R99.

· “The replacement of LAPDm with RLC/MAC for dedicated channels (FACCH, SACCH and SDCCH) has produced a set of Iu mode centric RLC/MAC headers that are quite distinct from legacy RLC/MAC headers. These protocols need to be captured separately from sections of 44.060  describing legacy RLC/MAC protocols.”

The RLC/MAC operation in EGPRS (not to mention COMPACT) differs from that of GPRS (e.g. different RLC, different block formats), however the commonalities justified both protocols be specified within the same TS. This is the same situation with the replacement of LAPDm.

· “PDTCH on DBPSCH is a new type of channel introduced for Iu mode and is quite distinct from the legacy case of PDTCH on SBPSCH. RLC/MAC operation on this new channel needs to be captured separately from sections 44.060 describing legacy RLC/MAC protocols.”

As has been agreed in TSG GERAN WG2, the PDTCH is exactly same on DBPSCH as is on SBPSCH. Besides Nokia have shown that some MAC procedures applicable on SBPSCH (TBF establishment, cell reselection) are not needed on DBPSCH. Therefore Nokia do not understand this argument and the intention beneath.

· “Numerous paragraphs within 44.060 have to be modified to allow for differences between state management for legacy mode operation and Iu mode operation (e.g. MAC states and RRC states versus RR modes). This makes the affected paragraphs cumbersome to read.”

Nokia agree with the fact that Iu mode will require numerous additions to existing text primarily due to the new terminology introduced in Iu mode. However, this basic text that has already been agreed in TSG GERAN WG2#7bis was introduced to enable the application of common procedures to both Iu mode of operation and A/Gb mode of operation. Duplicating common procedures into two separate specs increases the risk for departing implementation of the same thing, and in turn endangers the backwards compatibility.

· “For Iu mode there is no need to have the class centric description of MS operation currently supported for legacy mode MS operation.”
It has already been agreed that MS operating in Iu mode are equivalent to Class A mode of operation, therefore Nokia do not understand this argument.

2.2 How to split

It has been proposed to duplicate entirely in the new specification any section/subsection that would depart even slightly (by a sentence or even a word) between Iu and A/Gb mode of operation. As has been seen in the RLC/MAC Drafting Session, almost every single section in 44.060 needs some clarification for Iu mode the main reason being the different terminology between Iu mode and A/Gb mode of operation. I.e. the duplication would imply that any difference between A/Gb procedures and Iu procedures would be rounded to the section to which this difference belongs, which would in turn hide the common parts in the new specification. This approach would undoubtedly lead to defining a 44.061 as a twin-sister (or brother) of 44.060 wherein Iu mode changes would be brought, similarly as if they were drafted initially on 44.060. Not only do we question the judiciousness of such an approach, but it would also, as has been mentioned at various occasions in various contexts, risk to having different implementations for doing exactly the same thing.

Now if this approach is –hopefully– not taken, another approach would be to simply keep the common parts in a single specification, 44.060 that is. This would clearly involve making numerous references between the new spec and 44.060. Such referencing would be extremely messy not only to specify, but would cause in turn a hard time to implementation.

3. RLC/MAC Comparison between A/Gb mode and Iu mode

This section provides a comparison on the main differences between A/Gb mode and Iu mode, from RLC/MAC standpoint. These differences can be classified per changes and additions compared to A/Gb mode of operation. Note that it is inherent to Iu mode that no change at all to A/Gb mode is required. However, the introduction of Iu mode must preserve the backwards compatibility due to the re-use of existing A/Gb mode procedures and the coexistence of Iu mode and A/Gb mode operations on the same timeslots.

3.1 Main changes

· Terminology:

· MAC states vs. RR states

· BPSCH: common to Iu and A/Gb

· Radio Bearer: relation between RB and TBF need to be defined at MAC. Note here the similarities between PFC and RB.

· Primitive exchange with higher layers

3.2 Main additions

· DBPSCH only related

· DBPSCH Allocation via PCCCH: 

· RRC-MAC primitive

· New RLC/MAC Control message

· RLC/MAC protocol on FACCH, SACCH and SDCCH
:

· Reduced RLC window size

· New block formats

· Piggy-backing of acknowledgement

· PDTCH

· RLC: no change compared to A/Gb mode
· MAC: limited operation compared to A/Gb mode (no random access, no cell reselection mechanisms). Multiplexing and scheduling mechanisms are identical to A/Gb mode operation: USF, TFI

· TCH

· New block formats

· No multiplexing

· SBPSCH only related

· FACCH/Shared approach:

· Usage tbd at MAC layer

· New PT: new alternative at MAC layer

· Common to SBPSCH and DBPSCH

· Ciphering

· Separate section required in any case

· RLC Transparent mode

· No significant impact

· Error detection

· Possibility for extended RLC PDU CRC

· Identities

· Mapping between RBid and TFI

· Relation between TLLI and G-RNTI (unused code space of the TLLI)

· Case multiple TBFs

· Very high similarities Iu mode vs A/Gb mode i.e. same procedures used (SBPSCH).

· Comparison Iu mode vs A/Gb mode should be done at single TBF level

· All procedures for single TBFs are described in 44.060 today. Iu operation will not depart from these, i.e. the same procedures will be used (e.g. TBF establishment on SBPSCH)

3.3 Specification of these differences

As said earlier, a large number of the RLC/MAC procedures of A/Gb mode will be reused in Iu mode. In these procedures, the Iu-specific terminology must be introduced, in order to avoid duplication. This exercise has already started, substantial work has been done, and further agreed in TSG GERAN2#7bis in term of basic CRs to 44.060 all submitted for approval to this GERAN#8 meeting. 

The Iu-specific mechanisms that are not applicable in A/Gb mode should be described separately from the A/Gb mode text: this in practice means either new (sub)sections, or new sentences if these mechanisms belong to common procedures.

Nokia believe these are the best ways foreseen to make the specification as clear and legible as is possible.

4. Way forward

As proposed in this document, a single specification, 44.060, should remain for specifying the RLC/MAC operation in Iu mode, and a proposal is made in section 3.3 on how to introduce these changes. While extensive CR work has already been done on 44.060, and a way forward is proposed on how to complete the specification drafting for Iu mode, it has not been demonstrated in any way, on the contrary, that drafting a new specification would be more legible. Sufficient arguments are believed to be provided in this document that do clearly question the relevance of this latter approach.

5. Conclusion

Nokia would like to stress that a decision shall be brought at the Monday plenary of GERAN#8 meeting, as enough precious time has been lost in the previous meetings raising again this split issue while other important concepts need settlement. A stage 3 baseline specification is urgently needed to enable the detailed CR drafting for Rel5 Iu mode, and an end shall be put at delaying any possibility for progressing the Rel5 Iu work. 

Given the arguments of this paper and the current working assumption to use one and only specification, 44.060, Nokia highly recommend this working assumption be confirmed once again, and the various CRs of which the content was agreed in TSG GERAN2 #7bis be endorsed in this GERAN#8 meeting in order to have a baseline specification (44.060 Rel5) out of this meeting. 

Further, Nokia suggest an RLC/MAC Drafting Session be set before GERAN2#8bis meeting, e.g. on week 9, and generally, on a regular basis as long as needed.
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� Note that a CR has been provided introducing this protocol in 44.060: GP-020266





