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Clarification of physical layer multiplexing in GERAN stage 2 specification

1 Source:
AT&T

2 Introduction

This is a proposal to clarify the description of the physical layer multiplexing the GERAN stage 2 specification [43.051, Tdoc GAHW-000045] to cover the cases under discussion and partly found in Tables 2-5 of 43.051. This contribution is based on the paper and GAHW-000078 resulting discussion.

3 Proposed changes to 43.051

5.1.1 Multiplexing Principles

5.1.2 Multiplexing of different types of radio access bearers for one MS
Different types of Radio Access Bearer Services can be multiplexed for one MS using functionality of MAC and/or physical layers.
RABs carried on PDTCH logical channels can be multiplexed for one MS on one or more shared and/or dedicated physical subchannels. 

A Conversational or Streaming RAB carried on a TCH logical channel can be multiplexed with one or more Interactive and/or Background RABs for one MS on one dedicated physical subchannel. Cases supported by GERAN are:
1 Conversational RAB + Background RABs and/or Interactive RABs with low traffic handling priority (Editor’s note: formerly referred to as Operational Scenario 2)
a) Optimised voice Radio Bearer is used to realise the Conversational RAB
b) Generic Conversational Radio Bearer is used to realise the Conversational RAB
2 Conversational RAB + Interactive RABs with high traffic handling priority

a) Optimised voice Radio Bearer is used to realise the Conversational RAB

b) Generic Conversational Radio Bearer is used to realise the Conversational RAB
3
Conversational RAB + Interactive RABs with high traffic handling priority + Background RABs and/or Interactive RABs with low traffic handling priority 

a)
Optimised voice Radio Bearer is used to realise the Conversational RAB

b)
Generic Conversational Radio Bearer is used to realise the Conversational RAB
4
Streaming RAB + Background RABs and/or Interactive RAB with low traffic handling priority

5 Streaming RAB + Interactive RABs with high traffic handling priority
6 Streaming RAB + Interactive RABs with high traffic handling priority + Background RABs and/or Interactive RAB with low traffic handling priority
(In the list above, the term ‘Background RAB or Interactive RAB with low traffic handling priority’ is used for the case where the conversational/streaming flow always has precedence over this data flow. The term ‘Interactive RAB with high traffic handling priority’ is used for the case where the data flow may have precedence over the conversational/streaming flow.)


· 
· 
6.6.2.1 Dedicated Mode

· In dedicated mode, the MS is allocated a dedicated physical subchannel for exclusive use of the bearers it supports.

· Priority handling between data flows of one mobile station. Priorities are e.g. given by attributes of Radio Bearer services.
· Multiplexing/demultiplexing of higher layer PDUs delivered to/from the physical layer on dedicated physical subchannels. This function can be utilised when several upper layer services (e.g. RLC instances) can be mapped efficiently on the same physical subchannel.

6.7.1.2 Dedicated MAC mode

The current working assumption is to use the RLC/MAC protocol of GSM 04.60 as a basis. The channel coding for this protocol mode combination is for further study. Potential channel coding schemes to be used are GPRS/EGPRS and CSD/ECSD coding schemes.

Annex A (informative):
Radio Access Bearer Realization
This annex describes how the different protocols of the GERAN User Plane protocol stack are configured to provide the desired radio access bearer classes (conversational, streaming, interactive and background). Only the traffic over Iu-ps interface is considered.

A.1
Conversational Radio Access Bearer

In the table below, case A represents optimized conversational RAB further described in section A.1.2. Case B represents the generic conversational RAB.

Table 2: Conversational RAB

PDCP
RLC
MAC
Physical Layer
TCHmultiplexing case (section 5.1.1)





Physical
SubChannel
Traffic Channel
Dedicated
Control Channel







Type
Interleav.
Mod.
Coding




Non Transparent

Header Removal
Transp.
Dedicated
DPSCH/F
TCH/F
8 diag
GMSK
UEP
As TCH/AFS
FACCH/F (2)
SACCH/TF

1a, 2a, 3a 
A







8PSK (1)
UEP
ffs
FACCH/F (2)
SACCH/TF

1a, 2a, 3a





DPSCH/H
TCH/H
4 diag
GMSK
UEP
As TCH/AHS
FACCH/H (2)
SACCH/TH

1a, 2a, 3a








8PSK
UEP
As TCH/AHS
FACCH/H (2)
SACCH/TH
1a, 2a, 3a





DPSCH/Q
TCH/Q
2 diag
8PSK
UEP
TCH/QS
FACCH/Q

SACCH/TQ
2a


Non Transparent

Header
Compression
or  No Adaptation

Transparent
Unack
Dedicated
DPSCH/F
PDTCH/F

4 rect
GMSK
EEP


SACCH/TF
PACCH/F
NA
B







8PSK
EEP


SACCH/TF
PACCH/F

NA–






TCH/F (2)
ffs
GMSK
EEP
FACCH/F (2)

SACCH/TF
1b, 2b, 3b








8PSK
EEP
FACCH/F (2)

SACCH/TF
1b, 2b, 3b 





DPSCH/H
PDTCH/H

4 rect
GMSK
EEP


SACCH/TH
PACCH/H
NA–








8PSK
EEP


SACCH/TH
PACCH/H

NA






TCH/H
ffs
GMSK
EEP
FACCH/H
SACCH/TH
1b, 2b, 3b 


(1) UEP Unequal Error Protection - EEP Equal Error Protection 

(2) This row is intended for the realization of wide-band speech codec and is ffs

(3) Whether FACCH and PACCH are both needed is ffs

A.2
Streaming, Interactive, Background Radio Access Bearers

A.2.1
Streaming

Table 3: Streaming RAB

PDCP
RLC
MAC
Physical Layer
TCH multiplexing case (section 5.1.1)





Physical
SubChannel
Traffic Channel
Dedicated
Control Channel







Type
Interleav.
Mod.
Coding




Non Transparent 

Header Compression
or  No Adaptation

Transparent
Unack
Dedicated
DPSCH/F
PDTCH/F

4 rect
GMSK
EEP


SACCH/TF
PACCH/F
NA 
A







8PSK
EEP


SACCH/TF
PACCH/F

NA 






TCH/F
ffs
GMSK
EEP
FACCH/F (1)
SACCH/TF
4-6 








8PSK
EEP
FACCH/F (1)
SACCH/TF
4-6





DPSCH/H
PDTCH/H

4 rect
GMSK
EEP


SACCH/TH
PACCH/H
NA 








8PSK
EEP


SACCH/TH
PACCH/H

NA






TCH/H
ffs
GMSK
EEP
FACCH/H (1)
SACCH/TH
4-6


Non Transparent 

Header Compression
or  No Adaptation

Transparent
Ack
Dedicated
DPSCH/F
PDTCH/F

4 rect
GMSK
EEP


SACCH/TF
PACCH/F
NA 
B







8PSK
EEP


SACCH/TF
PACCH/F

NA 





DPSCH/H
PDTCH/H

4 rect
GMSK
EEP


SACCH/TH
PACCH/H
NA 








8PSK
EEP


SACCH/TH
PACCH/H

NA


Non Transparent 

Header Compression
or  No Adaptation

Transparent
Unack
Shared
SPSCH/F
PDTCH/F
4 rect
GMSK
EEP

PACCH/F
PTCCH/F
 NA
C







8PSK
EEP

PACCH/F PTCCH/F
 NA





SPSCH/H
PDTCH/H
4 rect
GMSK
EEP

PACCH/H PTCCH/H
 NA








8PSK
EEP

PACCH/H PTCCH/H
 NA


Non Transparent 

Header Compression
or  No Adaptation

Transparent
Ack
Shared
SPSCH/F
PDTCH/F
4 rect
GMSK
EEP

PACCH/F
PTCCH/F
 NA
D







8PSK
EEP

PACCH/F PTCCH/F
 NA





SPSCH/H
PDTCH/H
4 rect
GMSK
EEP

PACCH/H PTCCH/H
 NA








8PSK
EEP

PACCH/H PTCCH/H
 NA


UEP Unequal Error Protection - EEP Equal Error Protection - OS Operational Scenario Supported

(1) Whether FACCH and PACCH are both needed when multiplexing PDTCH and TCH is FFS



A.2.2
Interactive

Table 4: Interactive RAB

PDCP
RLC
MAC
Physical Layer
TCH multiplexing case (section 5.1.1)





Physical
SubChannel
Traffic Channel
Dedicated
Control Channel







Type
Interleav.
Mod.
Coding




Non Transparent 

Header Compression

No Adaptation

Transparent
Ack
Dedicated
DPSCH/F
PDTCH/F
4 rect.
GMSK
EEP

PACCH/F SACCH/TF
1-6 
A







8PSK
EEP

PACCH/F SACCH/TF
1-6 





DPSCH/H
PDTCH/H
4 rect.
GMSK
EEP

PACCH/FH
SACCH/TH
1-6 








8PSK
EEP

PACCH/H
SACCH/TH
1-6 


Non Transparent 

Header Compression

No Adaptation

Transparent
Ack
Shared
SPSCH/F
PDTCH/F
4 rect.
GMSK
EEP

PACCH/F
PTCCH/F
 NA
B







8PSK
EEP

PACCH/F PTCCH/F
 NA





SPSCH/H
PDTCH/H
4 rect.
GMSK
EEP

PACCH/H PTCCH/H
 NA








8PSK
EEP

PACCH/H
PTCCH/H
 NA


UEP Unequal Error Protection - EEP Equal Error Protection 


A.2.3
Background

Table 5: Background RAB

PDCP
RLC
MAC
Physical Layer
TCH multiplexing case (section 5.1.1)





Physical
SubChannel
Traffic Channel
Dedicated
Control Channel







Type
Interleav.
Mod.
Coding




Non Transparent 

Header Compression

No Adaptation

Transparent
Ack
Dedicated
DPSCH/F
PDTCH/F
4 rect.
GMSK
EEP

PACCH/F SACCH/TF
1, 3, 4, 6
A







8PSK
EEP

PACCH/F SACCH/TF
1, 3, 4, 6 





DPSCH/H
PDTCH/H
4 rect.
GMSK
EEP

PACCH/FH
SACCH/TH
 1, 3, 4, 6 








8PSK
EEP

PACCH/H
SACCH/TH
1, 3, 4, 6 


Non Transparent 

Header Compression

No Adaptation

Transparent
Ack
Shared
SPSCH/F
PDTCH/F
4 rect.
GMSK
EEP

PACCH/F
PTCCH/F
 NA
B







8PSK
EEP

PACCH/F
PTCCH/F
 NA





SPSCH/H
PDTCH/H
4 rect.
GMSK
EEP

PACCH/H
PTCCH/H
 NA








8PSK
EEP

PACCH/H
PTCCH/H
 NA


UEP Unequal Error Protection - EEP Equal Error Protection 











1/1

