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RLC/MAC Overview

1. R5 Work Areas In Progress

The following is a list of RLC/MAC-related work areas for which sufficient work is in progress, and as such, these work areas are candidates for further discussion at the upcoming RLC/MAC Drafting Session (end of September 2001).

1.1 Basic CRs for 44.060

A number of updates to 44.060 have been provided to identify basic changes for Iu mode (i.e., controversial issues were not to be addressed). Some of these updates have been adopted, some have been rejected and require re-work, and some have not been discussed. Table 1 indicates the current status of CRs for various 44.060 sections. Note that once all the basic CRs have been agreed to we will have a new version of 44.060 against which the CRs generated from the concept papers will be applied.

Table 1 – Basic CR Status

Section
Basic CR Status
Organisation

1
Scope

Reviewed and adopted by GERAN Ad Hoc. See GP-010509. Final review required.
Lucent – Unassigned

( Vodafone volunteers

2
References

Reviewed and adopted by GERAN Ad Hoc. See GP-010509. Final review required.
Lucent – Unassigned

( Vodafone volunteers

3
Definition and Abbreviations

Reviewed and adopted by GERAN Ad Hoc. See GP-010509. Final review required.
Lucent – Unassigned

( Vodafone volunteers

4
Layered Overview of Radio Interface

Reviewed and rejected. See GAHW-010159. Obviously, it contained controversial issues. No work since then. A new volunteer is required.
Lucent – Unassigned

( Siemens volunteers

5
Introduction to the Medium Access Control (MAC) Procedures
Ready for review – see GP-011812.
Ericsson

6
Paging Procedures

Reviewed and rejected. See GAHW-010161. Obviously, it contained controversial issues. Once the paging concept paper stabilizes another attempt at modifying this section can be made. A new volunteer is required.
Lucent – Unassigned 

( Ericsson volunteers

7
Medium Access Control (MAC) Procedures on PCCCH
Ready for Review – see GP-011742.
Siemens

8
Medium Access Control (MAC) Procedures in Packet Transfer Mode
Ready for Review – see GP-011729.
Nokia

9
Radio Link Control (RLC) Procedures in Packet Transfer Mode
Not started. A new volunteer is required.
Lucent – Unassigned

( Nokia volunteers (cond)

10
RLC/MAC Block Structure
Not started. A volunteer is required.
Unassigned

( Nokia volunteers

11
Message Functional Definitions and Contents
Not started. A volunteer is required.
Unassigned

12
Information Element Coding
Not started. A volunteer is required.
Unassigned

13
Timers and Counters
Not started. A volunteer is required.
Unassigned

Annex A
Bibliography
Not started. A volunteer is required.
Unassigned

Annex B
RLC Data Block Encoding
Not started. A volunteer is required.
Unassigned

Annex C
Message Sequence Diagrams
Not started. A volunteer is required.
Unassigned

Annex D
Examples of Fixed Allocation Timeslot Assignment
Not started. A volunteer is required.
Unassigned

Annex E
Repeated Fixed Allocations
Not started. A volunteer is required.
Unassigned

Annex F
Examples of Countdown Procedure Operation
Not started. A volunteer is required.
Unassigned

Annex G
Handling of Erroneous Protocol Data, Examples
Not started. A volunteer is required.
Unassigned

Annex H
Examples of ALLOCATION_BITMAP Encoding Principles
Not started. A volunteer is required.
Unassigned

Annex I
EGPRS RLC Window Sizes
Not started. A volunteer is required.
Unassigned

Annex J
An Example of MCS-8 Retransmission
Not started. A volunteer is required.
Unassigned

Annex K
Change History
MCC

1.2 Paging Concept Paper (Volunteer Organisation Required)

An updated version of this paper is expected for the RLC/MAC Drafting Session and will reflect discussion at TSG GERAN #6. It is anticipated that the updated paper will provide a sound overview of paging functionality for the case of CN-initiated and GERAN-initiated paging.

· GP-011538 (Paging Concept Paper) – submitted at TSG GERAN #6 and will be replaced by a newer version made available prior to RLC/MAC Drafting Session.

Action Items:

· Review updated paper.

· Additional paging scenarios may be required and a volunteer organisation will be needed to maintain this concept paper (i.e., Lucent will no longer do so).

· Agreement must be reached regarding where this information is to be placed for the long term.

1.3 Broadcast Concept Paper (Ericsson)

A number of papers have been submitted in association with this concept paper. Updated versions are expected for the RLC/MAC Drafting Session and will reflect discussion at TSG GERAN #6.

· GP-011170 (Broadcast Concept for GERAN R5) – submitted at TSG GERAN #5)

· GP-011654 (BCCH Capacity) – submitted at TSG GERAN #6

· GP-011655 (PBCCH Capacity) – submitted at TSG GERAN #6

· GP-011653 (Service Modes and System Information) – submitted at TSG GERAN #6

Action Items:

· Review updated papers.

· The updated papers should allow for at least a tentative decision regarding the feasibility of using BCCH and PBCCH to support R5 broadcast requirements.

1.4 Contention Resolution Concept Paper (Alcatel)

GP-011650 was submitted at TSG GERAN#6 but was not discussed due to time constraints.

Action Items:

· Review GP-011650.

· If an MS initiates a contention access and is allocated an SDCCH or a TCH, how is contention resolution completed?

1.5 Dowlink Delayed TBF Release Concept Paper (Ericsson)

GP-011668 was submitted at TSG GERAN #6 and adopted.

Action Items:

· CR work for RLC/MAC can be started.

1.6 PDCP Support Concept Paper (Ericsson)

GP-011669 was submitted at TSG GERAN #6 and discussed. The paper addressed a number of PDCP-related issues for GERAN R5. The main issue is how GERAN will support sufficiently reliable error detection for Iu mode given that an LLC FCS is only available in Gb mode. 

Action Items:

· A solution for achieving sufficiently reliable error detection for Iu mode is still required.

1.7 Using RLC/MAC Instead of LAPDm Concept Paper (Nokia)

GP-011685 and GP-011686 were submitted at TSG GERAN #6 but were not discussed due to time constraints.

Action Items:

· Review GP-011685 and GP-011686.

· Additional flavours of RLC/MAC (i.e., other than for FACCH, SDCCH, and SACCH) may also need to be defined – see section 2.3 below.

1.8 DBPSCH Concept Paper (Nokia)

GP-011689 was submitted at TSG GERAN #6 but was not discussed due to time constraints.

Action Items:

· Review GP-011689.

1.9 GERAN Ciphering Concept Paper (Nokia)

GP-011684 was submitted at TSG GERAN #6 but was not discussed due to time constraints.

Action Items:

· Review GP-011684.

1.10 SDU Discard Concept Paper (Nokia)

GAHW-010192 was submitted at TSG GERAN Ad Hoc #5. This was a CR proposing changes to section 9 of 44.060 and was rejected. Additional discussion resulted in the following agreements being reached and captured in 43.051:

· 
The RLC SDU discard is available in DL only 

· Discard only the RLC SDUs not yet segmented into RLC PDUs i.e. this operation is transparent to the receiver 

· No discard of RLC SDUs segmented into RLC PDUs 

· Inclusion of a primitive (like should already exist in UTRAN) between RLC and PDCP to inform the PDCP layer of the discarded RLC SDUs (= PDCP PDUs) 

· No need for inclusion of RLC SDU discard rules in 44.060 (apart from the above mentioned primitive) because this function exists on the network side only

Action Items:

· None – The agreed to changes to 43.051 (listed above) are considered as sufficient.

1.11 Multiple TBF Concept Paper (Siemens)

GP-011546 and GP-011548 were discussed during TSG GERAN #6 and numerous issues were raised. All organisations should carefully review these and be prepared to take a position.

Action Items:

· Review main issues/concepts as soon as possible.

· Input papers from organisations other than Siemens may be necessary to establish a consensus.

· Operator input is required regarding the maximum number of simultaneous TBFs to be supported by a mobile station.

1.12 Fast Access Request

A number of papers addressing the issue of Fast Access were provided at TSG GERAN#6.

· GP-011687 (Fast Access versus One Phase Access) – Nokia (discussed)

· GP-011666 (ARI Based Fast Access) – Ericsson (discussed)

· GP-011667 (SRB Access Request) – Ericsson (not discussed)

Action Items:

· If the MS sends an SRB Access Request on the PRACH, will we allow the GERAN to send an SDCCH allocation message using the PAGCH?

· If the PAGCH will not support an SDCCH allocation, then how will an SDCCH be allocated for this case?

· If the PAGCH will support an SDCCH allocation, then a new RLC/MAC control message must be defined.

1.13 Working Assumption for SRBs

GP-011663 was provided at TSG GERAN #6. Agreement was reached on using SRB2 for the RRC Connection establishment procedure.

Action Items:

· Any changes required for 44.060 in light of the “always available” status of SRB2 should be identified as soon as possible.

1.14 Mapping of SRBs onto Logical Channels

GP-011660 was provided at TSG GERAN #6 and described how RRC signaling can be realized using SRBs whichcan in turn be mapped onto various logical channels. A mapping of SRBs onto logical channels may involve modifying 44.060 in addition to modifying 44.018.

2. R5 Work Areas Requiring Attention

The following is a list of work areas for which there is insufficient progress. As such, these work areas should not be considered for further discussion at the upcoming RLC/MAC Drafting Session.

2.1 Transparent RLC Concept Paper (Volunteer Organisation Required)

This has been identified as a work item requiring a concept paper. The following issues need to be addressed:

· No input papers have been received so far.

· What specifically needs to be addressed in conjunction with this work item?

· A new volunteer organisation is required (Lucent will no longer work on this topic).

2.2 Indicating SRB on RACH

Discussion of GP-011661 (SDCCH Allocation for RRC signalling) during TSG GERAN #6 indicated that it would be desirable for the GERAN to know if an MS has RRC signalling upon receiving a Channel Request (RACH) or Packet Channel Request (PRACH). 

· The SRB Access Request will provide a solution for the PRACH. What can be done for the RACH?

2.3 New Flavours of RLC/MAC Protocol

The R5 work effort has identified a number of logical channels over which RLC/MAC has to operate. 

· The full set of new RLC/MAC protocol flavours required for R5 is identified in Annex A.

· The flavours of RLC/MAC operating on a DBPSCH needs to support suspend/resume functions.

2.4 SAP Impact of RLC/MAC

Replacing LAPDm with RLC/MAC implies that new functionality be added to RLC/MAC (e.g., suspend and resume). It appears that this new functionality will impact the list of primitives that are exchanged between RLC/MAC and PDCP, RRC, and L1. 

· Any additional primitives need to be identified.

· Identification of parameters exchanged via these primitives is not necessary.

2.5 MAC Multiplexing

Investigation of how an Iu-mode capable mobile station will perform MAC multiplexing when it has been allocated multiple SBPSCHs needs to be carefully considered.

· GP-011659 (Clarification of RB Management) proposed some rules for RB realization using an allocated resource (i.e., an SBPSCH or a DBPSCH). These rules preclude using more than 1 logical channel on any given SBPSCH or DBPSCH when transmitting the payload associated with a specific RB.

· MAC multiplexing is limited to the case where an MS has been allocated multiple SBPSCHs. It allows for sending payload (i.e. RLC data blocks) associated with a specific RB on multiple logical channels as long as each logical channel is on a different SBPSCH.

· Given that a PDTCH on a SBPSCH allows for RB payload to be sent using the PDTCH or the FACCH/Shared, the scope of MAC multiplexing needs to be further refined. 

3. Recommendation for Upcoming RLC/MAC Drafting Session

The work items described in section 1 above should be the primary focus of the upcoming RLC/MAC Drafting Session. Of all the work items in section 1, work item 1.1 should be treated as the highest priority with additional work items only being addressed if time permits. A proposed list of prioritised work items for the RLC/MAC Drafting session is provided in Table 2 below.

Table 2 – Prioritised Work Activity Proposed for RLC/MAC Drafting Session

Priority 
Work Activity

1
Work Item 1.1 (Basic CRs for sections 1, 2, 3, 5, 7 and 8 of 44.060)

2
Identify volunteers for open work items listed in sections 1 and 2 above

Open
Work Item 1.4 (Contention Resolution Concept Paper)

Open
Work Item 1.7 (Using RLC/MAC Instead of LAPDm Concept Paper)

Open
Work Item 1.8 (DBPSCH Concept Paper)

Open
Work Item 1.9 (GERAN Ciphering Concept Paper)

Open
Work Item 1.11 (Multiple TBF Concept Paper)

Open
Work Item 1.3 (Broadcast Concept Paper)

Open
Work Item 1.2 (Paging Concept Paper)

Open
Work Item 1.12 (Fast Access Request)

Open
Work Item 1.13 (Working Assumption for SRBs)

Annex A

Input papers have been provided towards defining RLC/MAC protocols appropriate for FACCH, SACCH and SDCCH and work is underway towards refining the requirements for these flavors of RLC/MAC. Figure 1 below is provided to serve as a check list to ensure that we have identified all potential variations of RLC/MAC protocol required for the different types of logical channels supported by R5. Note that the logical channels used to realize SRBs indicated in Figure 1 are still not finalized (e.g. what logical channel will be used for SRB4 when a DBPSCH is allocated).

Figure 1 – Logical Channels for URBs, SRBs and RLC/MAC Control Messages


* RLC/MAC control messages other than Measurement Reports

A1
RLC/MAC for a PDTCH on a SBPSCH

The following RLC/MAC related work is identified for a PDTCH on SBPSCH.

A1.1
PDTCH

A PDTCH on SBPSCH may be allocated in support of a specific URB or SRB.  

· Only RLC data blocks are sent on the PDTCH on SBPSCH.

· Status – work is ongoing and is associated with the GERAN Ciphering Concept paper and SDU Discard Concept paper.

A1.2
FACCH/Shared

While a PDTCH on SBPSCH is allocated, SRBs may be realized using FACCH/Shared.

· Only RLC data blocks are sent on the FACCH/Shared.

· A method for determining when FACCH/Shared is present must be specified.

· The protocol used on this logical channel must be able to indicate which instance of RLC (and therefore SRB) that any given RLC data block is associated with.

· Status – a formal concept paper is required.

A1.3
PACCH

While a PDTCH on SBPSCH is allocated all RLC/MAC control messages associated with an instance of RLC running on PDTCH on SBPSCH or FACCH/Shared are sent using the PACCH.

· Only RLC/MAC control messages are sent on the PACCH.

· The protocol used on this logical channel must be able to indicate which instance of RLC (operating on PDTCH on SBPSCH or FACCH/Shared) that any given RLC/MAC control message is associated with.

· RLC/MAC control messages need to be modified/defined to support new R5 capabilities (e.g. multiple TBF operation).

· Status – work is ongoing and is associated with the Multi-TBF Concept paper.

A2
RLC/MAC for a PDTCH on a DBPSCH

The following RLC/MAC related work is identified for a PDTCH on a DBPSCH.

A2.1
PDTCH

A PDTCH on a DBPSCH may be allocated in support of a specific URB or SRB. 

· Only RLC data blocks are sent on the PDTCH on DBPSCH.

· The protocol used on this logical must be able to indicate which instance of RLC (and therefore RB) that any given RLC data block is associated with.

· The protocol used on this logical channel must specify how the USF field is to be used since the MS is allocated ownership of the entire timeslot and the USF field does not operate as per the R4.

· Status – work is ongoing and is associated with the DBPSCH Concept paper.

A2.2
PACCH

While a PDTCH on DBPSCH is allocated all RLC/MAC control messages associated with an instance of RLC running on PDTCH on DBPSCH are sent using the PACCH.

· Only RLC/MAC control messages are sent on the PACCH.

· The protocol used on this logical channel must be able to indicate which instance of RLC (operating on PDTCH on DBPSCH) that any given RLC/MAC control message is associated with.

· Status – work is ongoing and is associated with the DBPSCH Concept paper and the Multi-TBF Concept paper.

A2.3
SACCH

The SACCH associated with PDTCH on a DBPSCH may be used to realize SRBs and to send RLC/MAC control messages associated with the instances of RLC running on the SACCH.

· RLC data blocks and RLC/MAC control messages are sent on the SACCH.

· The protocol used on this logical must be able to indicate which instance of RLC (and therefore SRB) that any given RLC data block is associated with.

· The protocol used on this logical channel must be able to indicate which instance of RLC (operating on SACCH) that any given RLC/MAC control message is associated with.

· A RLC/MAC protocol must be defined for this logical channel.

· Status – work is ongoing and is associated with the DBPSCH Concept paper.

A3
RLC/MAC for an SDCCH

The following RLC/MAC related work is identified for an SDCCH.

A3.1
SDCCH

The SDCCH may be used to realize SRBs and to send RLC/MAC control messages associated with the instances of RLC running on the SDCCH.

· RLC data blocks and RLC/MAC control messages are sent on the SDCCH.

· The protocol used on this logical must be able to indicate which instance of RLC (and therefore SRB) that any given RLC data block is associated with.

· The protocol used on this logical channel must be able to indicate which instance of RLC (operating on SDCCH) that any given RLC/MAC control message is associated with.

· A RLC/MAC protocol must be defined for this logical channel.

· Status – work is ongoing and is associated with the DBPSCH Concept paper.

A3.2
SACCH

The SACCH associated with an SDCCH may be used to realize SRBs and to send RLC/MAC control messages associated with the instances of RLC running on the SACCH.

· RLC data blocks and RLC/MAC control messages are sent on the SACCH.

· The protocol used on this logical must be able to indicate which instance of RLC (and therefore SRB) that any given RLC data block is associated with.

· The protocol used on this logical channel must be able to indicate which instance of RLC (operating on SACCH) that any given RLC/MAC control message is associated with.

· A RLC/MAC protocol must be defined for this logical channel.

· Status – work is ongoing and is associated with the DBPSCH Concept paper.

A4
RLC/MAC for a TCH

The following RLC/MAC related work is identified for a TCH.

A4.1
TCH

The TCH may be used to realize a URB and to send RLC/MAC control messages associated with the instance of RLC running on the TCH (i.e. for non transparent RLC).

· RLC data blocks and RLC/MAC control messages may be sent on the TCH.

· The protocol used on this logical channel must specify how the USF field is to be used since the MS is allocated ownership of the entire timeslot and the USF field does not operate as per the R4.

· A RLC/MAC protocol must be defined for this logical channel.

· Status – stage 2 work has been completed and needs to be followed up with stage 3 work. No concept paper is required.

A4.2
FACCH/Dedicated

The FACCH/Dedicated may be used to realize SRBs and to send RLC/MAC control messages associated with the instances of RLC running on FACCH/Dedicated.

· RLC data blocks and RLC/MAC control messages are sent on FACCH/Dedicated.

· The protocol used on this logical must be able to indicate which instance of RLC (and therefore SRB) that any given RLC data block is associated with.

· The protocol used on this logical channel must be able to indicate which instance of RLC (operating on SACCH) that any given RLC/MAC control message is associated with.

· A RLC/MAC protocol must be defined for this logical channel.

· Status – work is ongoing and is associated with the Using RLC/MAC Instead of LAPDm Concept paper and the DBPSCH Concept paper.

A4.3
SACCH

The SACCH associated with an TCH may be used to realize SRBs and to send RLC/MAC control messages associated with the instances of RLC running on the SACCH.

· RLC data blocks and RLC/MAC control messages are sent on the SACCH.

· The protocol used on this logical must be able to indicate which instance of RLC (and therefore SRB) that any given RLC data block is associated with.

· The protocol used on this logical channel must be able to indicate which instance of RLC (operating on SACCH) that any given RLC/MAC control message is associated with.

· A RLC/MAC protocol must be defined for this logical channel.

· Status – work is ongoing and is associated with the Using RLC/MAC Instead of LAPDm Concept paper and the DBPSCH Concept paper.

A5
Contention Resolution

RLC/MAC control messages are used in the process of contention resolution and need to be modified to support R5 system access process procedures.  Specifically, selected RLC/MAC control messages need to be modified as follows:

· RB ID and MS identity need to be conveyed during contention resolution.

· Contention resolution procedures need to be specified for the case where a PDTCH on DBPSCH, SDCCH or TCH is allocated to an R5 MS.

· Status – work is ongoing and is associated with the Contention Resolution Concept paper.

A6
Summary of RLC/MAC Protocol Work Effort

This paper has attempted to identify the scope of RLC/MAC protocol related work effort required for R5. Table 1 below summarizes the status of the overall RLC/MAC protocol work effort at present.

Table 1 – Summary of RLC/MAC Protocol Work Effort

Work Item
Responsible 


Associated Concept Paper

A1.1   PDTCH on SBPSCH
Nokia
· GERAN Ciphering Concept paper

· SDU Discard Concept paper

A1.2   FACCH/Shared
Ericsson
· New concept paper required

A1.3   PACCH for PDTCH on SBPSCH
Siemens
· Multi-TBF Concept paper

A2.1   PDTCH on DBPSCH
Nokia
· DBPSCH Concept paper

A2.2   PACCH for PDTCH on DBPSCH
Siemens and Nokia
· Multi-TBF Concept paper

· DBPSCH Concept paper

A2.3   SACCH for PDTCH on DBPSCH
Siemens, Nokia
· Multi-TBF Concept paper

· Using RLC/MAC Instead of LAPDm Concept paper

A3.1   SDCCH
Siemens, Nokia
· Multi-TBF Concept paper

· Using RLC/MAC Instead of LAPDm Concept paper

A3.2   SACCH on SDCCH
Siemens, Nokia
· Multi-TBF Concept paper

· Using RLC/MAC Instead of LAPDm Concept paper

A4.1   TCH
Ericsson
· A stage 3 follow up to stage 2 work is needed (no concept paper is required)

A4.2  FACCH/Dedicated
Nokia
· Using RLC/MAC Instead of LAPDm Concept paper

· DBPSCH Concept paper

A4.3  SACCH on TCH
Nokia
· Using RLC/MAC Instead of LAPDm Concept paper

· DBPSCH Concept paper

A5  Contention Resolution
Alcatel, Siemens
· Contention Resolution Concept paper

An R5 MS is assigned either a SBPSCH or a DBPSCH during the process of contention resolution.
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