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Mapping of SRBs onto Logical Channels
1. Introduction

This joint contribution intends at closing the issue on the mapping of signalling radio bearers (SRBs) onto logical channels. In the dowlink this MAC function can be left up to implementation, while in the uplink clear and simple rules must be specified in order to have a fully predictable and consistent MS's behaviour. The proposal below defines the mapping of a given SRB onto a given logical channel following deterministic rules without any arbitrary MS decision.

An initial proposal for logical channels for RRC signalling is given in [1].

2. Proposed mapping

The Table 1 below is an exhaustive list of the different cases that may occur, under a given MAC state. The MAC-idle state case is naturally not addressed as there is no mapping of SRBs on any logical channel when resources are not available. In this case, a higher layer control message would trigger establishment of shared or dedicated channel where the presented rules would apply.

It should be noted that the logical channel combinations represented list only the logical channels available for transfer of SRB data. E.g. PACCH is not listed along with the PDTCH.

It is proposed to rename "FACCH/Shared" "FACCHS", and to keep "FACCH" as it is i.e. not to name it "FACCH/Dedicated" in order to avoid changing existing definitions and to allow for keeping the channel names short and clear. FACCHS is available on SBPSCH only.


MAC-Dedicated State
MAC-Shared State


DBPSCH
SBPSCH


SDCCH
SDCCH+SACCH
TCH+FACCH+SACCH
PDTCH+SACCH
PDTCH+FACCHS

SRB1
SDCCH
SACCH
SACCH
SACCH
PDTCH xor FACCHS (3)

SRB2
SDCCH
SDCCH
TCH xor FACCH(1)
PDTCH
PDTCH xor FACCHS(3)

SRB3
SDCCH
SDCCH
TCH xor SACCH(2)
PDTCH
PDTCH xor FACCHS(3)

SRB4
SDCCH
SDCCH
TCH xor SACCH(2)
PDTCH
PDTCH xor FACCHS(3)

Notes:

(1) 
TCH shall be used if and only if it is established for SRB, otherwise FACCH shall be used provided the condition below is fulfilled:

· the amount N of RLC/MAC Data blocks to send for this SRB is strictly below a threshold T1 fixed by the network (see 43.055 section 4.1.1 and 44.018: MAX_LAPDm)

· if the previous condition is not met, the MS shall request resources using SRB2 (DTM messages) according to its capabilities

(2) 
TCH shall be used if and only if it is established for SRB, otherwise SACCH shall be used provided the condition below is fulfilled:

· the amount N of RLC/MAC Data blocks to send for this SRB is strictly below a threshold T2 fixed by the network

· if the previous condition is not met, the MS shall request resources using SRB2 (DTM messages) according to its capabilities

(3) 
PDTCH shall be used if and only if the corresponding TBF is established for this SRB, otherwise FACCHS shall be used




MAC-DTM State


DBPSCH+SBPSCH


TCH/H+FACCH/H+SACCH/H+PDTCH/H(4)+FACCHS/H
TCH/F+FACCH/F+SACCH/F+PDTCH/F+FACCHS/F

SRB1
SACCH/H
SACCH/F

SRB2
TCH/H xor PDTCH/H xor FACCHS/H(5)
TCH/F xor FACCH/F xor PDTCH/F xor FACCHS/F(6)

SRB3
TCH/H xor PDTCH/H xor FACCHS/H(5)
TCH/F xor PDTCH/F xor FACCHS/F(5)

SRB4
TCH/H xor PDTCH/H xor FACCHS/H(5)
TCH/F xor PDTCH/F xor FACCHS/F(5)

Notes:

(4) 
Exclusive allocation in single-slot operation

(5) 
PDTCH shall be used if and only if the corresponding TBF is established for this SRB, if not, TCH shall be used if and only if it is established for SRB, otherwise FACCHS shall be used

(6) 
PDTCH shall be used if and only the corresponding TBF is established for SRB2, if not, TCH shall be used if and only if it is established for SRB, otherwise FACCH shall be used provided the condition below is fulfilled:

· the amount N of RLC/MAC Data blocks to send for SRB2 is strictly below a threshold T1 fixed by the network

· if the previous condition is not met, FACCHS shall be used

FACCH is allowed here because the SBPSCH might not be always available, unlike in the half-rate case where the whole timeslot belongs to the mobile station.




MAC-DTM State



DBPSCH+SBPSCH



PDTCH+SACCH+PDTCH+FACCHS


SRB1
SACCH


SRB2
PDTCH xor FACCHS(7)


SRB3
PDTCH xor FACCHS(7)


SRB4
PDTCH xor FACCHS(7)


Notes:

(7) 
PDTCH shall be used if and only if the corresponding TBF is established for this SRB, otherwise FACCHS shall be used


Table 1. Proposed mapping of SRBs onto logical channels (uplink)

The thresholds T1 and T2 are set by the network and must be informed to the MS either at the assignment of a DBPSCH (RRC) or by broadcasting in the cell. Note that one threshold might be enough. A similar mechanism exists in Release 99 DTM: MAX_LAPDm is either broadcast in the cell or sent on the main DCCH. DTM Information Rest Octets IE and SI6 Rest Octets IE define the MAX_LAPDm value (Range from 5 to 12. If an upper layer message requires to be segmented into more than MAX_LAPDm LAPDm frames, TBF establishment is triggered).

The drawback of this approach is that it triggers the change from FR to HR, regardless of the link quality, for single slot MSs supporting DTM. Although this might degrade the speech quality for the duration of the transfer of the upper layer message, the time to transmit this message is reduced significantly. In Rel5 Iu where RLC/MAC replaces LAPDm, the larger window size will allow for a larger range than that of MAX_LAPDm.

3. Draft CR to 44.160

The draft CR following the rules above is attached below, and is presented for approval.


[image: image1.wmf]"G2-020265 CR 

44.160 Mapping SRBs.doc"


4. Conclusions

This paper has presented simplified tables for the SRB-logical channel mapping based on the proposal in [1]. A draft CR to 44.160 is as well attached and presented for approval. A similar table could also be introduced in 43.051.

5. references

[1] 3GPP TSG GERAN#8, Tdoc GP-020215, "Logical Channels for RRC signalling", Ericsson, 04-08 February, 2002, Rome, Italy

_1076937335.doc
Page 1





3GPP TSG-GERAN2 #8bis 
belongs to Tdoc G2-020265


Kista, Sweden, 11-15 March, 2002
Agenda item 5.2.3

CR-Form-v3



Draft CR







(


44.160

CR

-

(

rev

-

(

Current version:

0.1.0

(








For HELP on using this form, see bottom of this page or look at the pop-up text over the (
 symbols.







Proposed change affects:
(


(U)SIM



ME/UE

X

Radio Access Network

X

Core Network









Title:
(


Creation of subclause 5.7 – Mapping of SRBs onto Logical Channels









Source:
(


Nokia, Siemens









Work item code:
(


GERAN



Date: (


06.03.2002















Category:
(


B



Release: (


REL-5





Use one of the following categories:
F  (essential correction)
A  (corresponds to a correction in an earlier release)
B  (Addition of feature), 
C  (Functional modification of feature)
D  (Editorial modification)


Detailed explanations of the above categories can
be found in 3GPP TR 21.900.

Use one of the following releases:
2
(GSM Phase 2)
R96
(Release 1996)
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
REL-4
(Release 4)
REL-5
(Release 5)









Reason for change:
(


44.160 v0.1.0 to be created.
Subclause 5.7 is proposed: mapping of SRBs onto Logical Channels.









Summary of change:
(


Clear Rules for mapping of SRBs onto logical channels are defined that avoid any arbitrary decision in the mobile station.









Consequences if 
(

not approved:

Functionality is missing: no mapping of SRBs onto Logical Channels









Clauses affected:
(


-









Other specs
(




 Other core specifications
(






affected:



 Test specifications









 O&M Specifications











Other comments:
(






How to create CRs using this form:


Comprehensive information and tips about how to create CRs can be found at: http://www.3gpp.org/3G_Specs/CRs.htm.  Below is a brief summary:


1)
Fill out the above form. The symbols above marked (
 contain pop-up help information about the field that they are closest to.


2)
Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word "revision marks"  feature (also known as "track changes") when making the changes. All 3GPP specifications can be downloaded from the 3GPP server under ftp://www.3gpp.org/specs/ For the latest version, look for the directory name with the latest date e.g. 2000-09 contains the specifications resulting from the September 2000 TSG meetings.


3)
With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of the clause containing the first piece of changed text.  Delete those parts of the specification which are not relevant to the change request.

5.7
Mapping of Signalling Radio Bearers (SRB) onto logical channels


5.7.1
Downlink

In downlink direction, the mapping of SRBs onto logical channels is left up to network implementation. The MS shall be able to receive SRB data on any of the following logical channels if available: SDCCH, SACCH, TCH, FACCH, PDTCH and FACCHS.

5.7.2
Uplink


5.7.2.1
MAC-Dedicated State

The table below represents the alternatives for mapping a given SRB onto a given logical channel when the MS is in MAC-Dedicated state. The MS shall obey the rules given in this table.

Table 5.7.1: Mapping of SRBs onto logical channels in MAC-Dedicated State



MAC-Dedicated State





SDCCH

SDCCH+SACCH

TCH+FACCH+SACCH

PDTCH+SACCH



SRB1

SDCCH

SACCH

SACCH

SACCH



SRB2

SDCCH

SDCCH

TCH xor FACCH (i)

PDTCH



SRB3

SDCCH

SDCCH

TCH xor SACCH (ii)

PDTCH



SRB4

SDCCH

SDCCH

TCH xor SACCH (ii)

PDTCH



Rule i:
TCH shall be used if and only if it is established for SRB, otherwise FACCH shall be used provided the condition below is fulfilled:


· the amount N of RLC/MAC data blocks to send for this SRB is strictly below the threshold T1 fixed by the network [see ref]

· if the previous condition is not met, the MS shall request resources using SRB2 as specified in [ref 3GPP TS 44.118]

Rule ii:
TCH shall be used if and only if it is established for SRB, otherwise, FACCH shall be used provided the condition below is fulfilled:


· the amount N of RLC/MAC data blocks to send for this SRB is strictly below the threshold T1 fixed by the network [see ref]

· if the previous condition is not met, the MS shall request resources using SRB2 as specified in [ref 3GPP TS 44.118]



5.7.2.2
MAC-Shared State

The table below represents the alternatives for mapping a given SRB onto a given logical channel when the MS is in MAC-Shared state. The MS shall obey the rules given in this table.

Table 5.7.2: Mapping of SRBs onto logical channels in MAC-Shared State




MAC-Shared State





PDTCH+FACCHS



SRB1

PDTCH xor FACCHS (i)



SRB2

PDTCH xor FACCHS (i)



SRB3

PDTCH xor FACCHS (i)



SRB4

PDTCH xor FACCHS (i)



Rule i:
PDTCH shall be used if and only if the corresponding TBF is established for this SRB, otherwise FACCHS shall be used



5.7.2.3
MAC-DTM State

The table below represents the alternatives for mapping a given SRB onto a given logical channel when the MS is in MAC-DTM state. The MS shall obey the rules given in this table.

Table 5.7.3: Mapping of SRBs onto logical channels in MAC-DTM State




MAC-DTM State





(TCH/H+FACCH/H+SACCH/H)+(PDTCH/H(1)+FACCHS/H)



SRB1

SACCH/H



SRB2

TCH/H xor PDTCH/H xor FACCHS/H (i)



SRB3

TCH/H xor PDTCH/H xor FACCHS/H (i)



SRB4

TCH/H xor PDTCH/H xor FACCHS/H (i)









MAC-DTM State





(TCH/F+FACCH/F+SACCH/F)+(PDTCH/F+FACCHS/F)



SRB1

SACCH/F



SRB2

TCH/F xor FACCH/F xor PDTCH/F xor FACCHS/F (ii)



SRB3

TCH/F xor PDTCH/F xor FACCHS/F (i)



SRB4

TCH/F xor PDTCH/F xor FACCHS/F (i)









MAC-DTM State





(PDTCH+SACCH)+(PDTCH+FACCHS)



SRB1

SACCH



SRB2

PDTCH xor FACCHS (iii)



SRB3

PDTCH xor FACCHS (iii)



SRB4

PDTCH xor FACCHS (iii)



Rule i:
PDTCH shall be used if and only if the corresponding TBF is established for this SRB, if not, TCH shall be used if and only if it is established for SRB, otherwise FACCHS shall be used

Rule ii:
PDTCH/F shall be used if and only if the corresponding TBF is established for SRB2, if not, TCH/F shall be used if and only if it is established for SRB, otherwise FACCH shall be used provided the condition below is fulfilled:


· the amount N of RLC/MAC data blocks to send for SRB2 is strictly below the threshold T2 fixed by the network [see ref]

· if the previous condition is not met, FACCHS shall be used

Rule iii:
PDTCH shall be used if and only if the corresponding TBF is established for this SRB, otherwise FACCHS shall be used.

NOTE 1:
Single-slot operation with exclusive allocation







�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.



�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.



�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".



�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR will be applied if it is approved. Make sure that the lastest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��http://www.3gpp.org/3G_Specs/3G_Specs.htm�



�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.



�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.



�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line.



�PAGE \# "'Page: '#'�'"  �� Enter the source of the CR. This is either (a) one or several companies or, (b) if a (sub)working group has already reviewed and agreed the CR, then list the group as the source.



�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, B & C CRs for release 4 and later. Work item acronyms are listed in the 3GPP work plan. See � HYPERLINK "http://www.3gpp.org/ftp/information/work_plan/" ��http://www.3gpp.org/ftp/information/work_plan/�



�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.



�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed below. For more detailed help on interpreting these categories, see the Technical Report 21.900 "3GPP working methods".



�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.



�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.



�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.



�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR was to be rejected. It is necessary to complete this section only if the CR is of category "F" (i.e. essential correction).



�PAGE \# "'Page: '#'�'"  �� Enter each the number of each clause which contains changes.



�PAGE \# "'Page: '#'�'"  �� Enter an X in the box if any other specifications are affected by this change.



�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.



�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.



�PAGE \# "'Page: '#'�'"  �� This is an example of pop-up text.







CR page 1




