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Impact of Current RRC/MAC Split on MAC Design

Introduction

Lucent has been advocating a change in the split of functionality between RRC and MAC, as implied by 04.18 and 04.60, to achieve a design more suitable to the greatly expanded functionality GERAN has agreed to introduce in R4.  We continue to believe that this approach, documented in a series of contributions over the last two months, provides the best avenue to completing the R4 specifications in a timely manner.  

To maintain maximum commonality with the current specifications, other companies have been advocating to maintain the current split in functionality between RRC and MAC as implied by 04.18 and 04.60, and to add new R4 functionality in a manner consistent with this split.  In particular, channel assignment and TBF establishment are currently described in 04.18 for mobiles camped on a CCCH and in 04.60 for mobiles camped on a PCCCH.  

In the interest of reaching a decision quickly on this matter, Lucent has investigated the impact of maintaining the current RRC/MAC split on the design of the MAC.  This contribution includes a preliminary RLC/MAC architecture model and MAC controller state machine based on this functional partitioning.  This contribution further identifies some shortcomings in this model in an attempt to identifycompromises in R4 and beyond by going down this path. 

MAC Design with Current Functional Partitioning

The MAC in the stage 2 protocol architecture model needs to be expanded to include a MAC controller with access to the PCCCH and PACCH channels for control of channel assignment and TBF establishment.  Individual dedicated and shared MAC instances are created as needed, and associated with individual DPSCH and SPSCH channels, respectively.

MAC Controller States 

Idle
mobile is not camped on PCCCH (it may be camped on CCCH)

Idle on PCCCH
mobile is camped on PCCCH

Shared Only
mobile is camped on one or more Shared Physical Subchannels

Dedicated Only
mobile is camped on one or more Dedicated Physical Subchannels

Dedicated Plus Shared
mobile is camped on one or more SPSCH and one or more DPSCH

A dedicated MAC instance is always in dedicated allocation mode.  A shared MAC instance may be in single block, dynamic, extended dynamic, fixed, etc. allocation modes.  Only a limited number of transitions between these allocation modes will be allowed on a single shared MAC instance.

The following table allocates responsibility for four procedures while the MAC controller is in various states.  This list is not complete.

MAC Controller States
Procedures


PDCH Allocation (SPSCH assgnmt.)
TBF Establishment
Ded. Chan. Assgn. (DPSCH assgnmt.)
Time Slot Reconfigure

Idle 
RR
RR (one phase only) *
RR
N/A

Idle on PCCCH
MAC
MAC
MAC
N/A

Shared Only (PACCH)
MAC
MAC
MAC
MAC

Dedicated Only (FACCH)
RR **
RR **
RR
RR

Dedicated Plus Shared (PACCH)
MAC 
MAC 
MAC
MAC

*
For two-phase access, the second phase occurs in Shared Only state on the PDCH.

**
Analogous to DTM.

Discussion

As seen in this table, responsibility for all four functions is distributed between RR and MAC.  This appears to be a significant duplication and potential source of confusion in the specifications.  The following is a list of questions that GERAN delegates should investigate before reaching a final decision on the RRC/MAC functional partitioning.

1. Is this split of responsibility for key functions between RRC and MAC necessary and acceptable?

2. Lucent has previously described in GP-000114 how to rename functions in 04.60 to avoid this problem.  Is the cost of renaming 04.60 functions greater than the cost of duplication of functionality needed to maintain  the current split? 

3. We believe the MAC controller is critical to maintaining the current functional split.  Is this concept acceptable?

4. Other delegates have suggested that perhaps paging, measurements, and broadcast functions currently described in 04.60 as MAC functions should properly be called RRC functions.  If this is so, how can some of the PCCCH functions be moved to RRC (presumably in 04.18) while leaving the remainder in 04.60?

5. Lucent has also shown in GAHW-000040 how certain RRC procedures such as RRC connection establishment and cell update could be made significantly more efficient on the air interface by including the corresponding RRC messages as native PCCCH messages.  These optimizations become very difficult if RRC does not have native control over the PCCCH.  Is this loss in the potential ability to optimize RRC procedures acceptable? 

