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Introduction

GSM 04.60 currently has MAC, RLC, and some RRC functions described in a single document.  A separate contribution from Lucent [1] proposes a GERAN design that more accurately reflects the functional partition described in the stage 2 document for GERAN [7] and related UMTS architecture documents. The proposed protocol architecture requires the following functions be introduced in R2000 related to the current scope of 04.60.

RLC Functions:

New upper layer interfaces to RRC and PDCP based on the UMTS RLC.

Ability to support multiple RLC instances per mobile.

Ciphering.

Support for transparent mode operation.

Acknowledged mode RLC with limited retransmissions for Streaming service.

Support for new interface to MAC layer.

MAC Functions:

Support for multiplexing RBs in dedicated mode.

Support for multiplexing RBs in shared mode.

Support for priority handling in dedicated and shared modes.

Support for new interfaces to physical, DLC, and RLC layers.

RRC Functions:

Configuration and control of layer functions in support of new radio bearers.

Allocation of physical resources as needed to support new radio bearers.

Mapping of RBid to TFI as needed for each TBF.

Automatically instantiating TBFs for RBs assigned to dedicated resources.

Configuration and control of RBs for signaling.

The present contribution walks through GSM 04.60 and relates each section in the document to the layers of the proposed protocol architecture. As gaps are identified, it proposes the necessary additions or changes to GSM 04.60 in order to accomplish the GERAN specification.  It strives to identify the appropriate way to document the GERAN design so that it reuses existing text in GSM 04.60 as much as possible.

GSM 04.60 Review

Chapter 1, 2 and 3 of GSM 04.60 require general editorial modifications to reflect the new scope of GERAN. Comments to the following chapters of GSM 04.60 are included in the following table.  Individual chapters are associated with the MAC, RLC or RRC, as appropriate.  The number in the column refers to the current chapter/section number in GSM 04.60, while a letter (i.e. “a”) is appended whenever addition of new text is necessary.  The chapter title in the first column refers to the current GSM 04.60 title.

Chapter
MAC
RLC
RRC
Comments and Required Change/Addition (not exhaustive)

4.

Layered Overview
4a
4a
4a
PHY/MAC/DLC/RLC/RRC/PDCP protocol architecture overview 

Update of 03.51 may also be required; Assume 03.64 is unchanged.  [1,7]

5.

Intro-duction to MAC


5a
RRC functions and states

MAC functions and modes

RLC functions and modes

RRC-RLC  relation.

RRC-MAC relation

RRC-DLC relation

RLC-PDCP relation [1,2]


5.3

5.4

5.3a

5.4a
RRC idle state, 

RRC transfer states [2]


5.5



5.5a
Broadcasting RB, common signaling RB, RB0 and RB establishment,  configuration and re-configuration.  Definition of RBID, G-RNTI.




5.6a
Measurement report/request is communicated between RRC peers

6.

Paging  


6.1a
Controlled by RRC,  paging is conveyed through common signaling radio bearer during RRC idle state [2]




6.2a
Paging through PACCH during RRC transfer states[2]

7. MAC on PCCCH


7.1a
TBF is established on demand or instantaneously during the RB establishment/configuration, depending on RRC states[2].






7.2a
When and whether a TBF is established for a RB depends on RRC states[2].




7.3a
Measurement report in RB idle state. [2]




7.4a
Cell change order in RRC idle state [2]




7.5a
Measurement order initiation in  RRC idle state [2]

8. 

MAC in Packet Transfer Mode


8.1a
Initiation and release of RLC instance for RRC in transfer states.

Transition from RRC idle state to transfer states.

Transition between RRC transfer sates.

Fast access procedures.


8.2

8.2a
Releasing  radio resource (PDCH) from radio bearer in transfer state

Reconfigure radio bearers in RRC  transfer states




8.3a
Sending measurement reports in RRC transfer states, using PACCH or SACCH

 


8.4a
Cell-re-selection in RRC idle sate and transfer states.[2]

Hand-over in  RRC transfer states[2]




8.5a
Sending measurement order in RRC transfer states, using PACH or SACCH.

9.

RLC   in Packet Transfer Mode

9a



Transparent RLC 

Operation during  RRC states

RLC-RRC interface

RLC-PDCP interface

10.RLC/MAC Block Structure
10.3a
10
 
Some extension of the current block structure and header interpretation.

11.

Messages  
11
11

Some additional messages

12.

  Coding
12
12
 
Some coding for new information element or new coding for some existing information elements

13

new
13a


MAC procedure, e.g.

Procedure to construct dedicated mode MAC instance 

Procedure to construct shared mode MAC instance

Interfaces to RRC, DLC, RLC and PHY [1]

Priority Handling

14

new


14a
User plane radio bearers and their characterizations, e.g.[1,7]

Acknowledged RLC+Dedicated MAC/Shared MAC

Unacknowledged RLC+Dedicated MAC/Shared MAC

Transparent RLC+Dedicated MAC/Shared MAC

Conclusion 
Apparent mismatch between the current GSM 04.60 structure and the new GERAN functions was identified while walking through GSM 04.60 rel’99. Since the current document structure is inappropriate for GERAN specification, GERAN requires a new document structure that contains explicit and separate RRC, RLC, DLC and MAC text units, while still reusing the contents of the current GSM.04.60.  This can be accomplished either by creating a new document or by restructuring the existing document, i.e there are two options:

By the first option, a new document or a document series needs to be created, which will be dedicated for GERAN and designed according to the GERAN protocol architecture. The document or the document series will contain consistent text units to accommodate different layers and functions. By reusing the existing text of GSM 04.60, perhaps with appropriate adaptation of terminology, the work on the new document(s) will be straightforward, because in the new document structure the additional work can be easily identified, put into place and accomplished in a clean manner.  The existing GSM 04.60 would continue to apply to Gb-based procedures and be maintained accordingly.

By the second option, a single GSM 04.60 will remain. Following the above analysis, significant effort is required to make the current GSM04.60 fit for GERAN requirements given by the stage 2 document. For instance it requires:

1. renumber the content list 

2. restructure the chapter/section organization

3. adding duplicate text for the procedures associated with RRC

4. adding new chapters for new functions introduced by GERAN

5. re-name chapters to accommodate GERAN protocol architecture, etc.

All of these should be done in such way that the resulting document is clear, consistent and complete. These goals are simpler to achieve with the first approach.

Recommendation
Having presented and elucidated the two options based on the analysis of GSM04.60, we would like to request 3GPP TSG GERAN to decide which approach to adopt.
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