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Logical Channels for RRC Signaling
1. RRC Signaling Overview
RRC signaling may be performed in support of Access Stratum specific needs (RRC itself decides to invoke a signaling procedure) or Non-Access Stratum specific needs (a higher layer protocol has decided to invoke a signaling procedure using the services or RRC). RRC signaling is always accomplished using signaling radio bearers (SRBs) as follows:

· SRB0 is implicitly used whenever CCCH is used to convey RRC signaling information inherent to the RACH, PCH and AGCH.

· SRB1 is used to carry RRC signaling performed in support of Access Stratum specific needs (RLC operates in unacknowledged mode).

· SRB2 is used to carry RRC signaling performed in support of Access Stratum specific needs (RLC operates in acknowledged mode).

· SRB3 is used to carry RRC signaling performed in support of Non-Access Stratum specific needs (RLC operates in acknowledged mode).

· SRB4 is used to carry RRC signaling performed in support of Non-Access Stratum specific needs (RLC operates in acknowledged mode).

The relative priorities of SRB1 – SRB4 are as follows:

· SRB1 and SRB2 – priority 1 (highest)

· SRB3 – priority 2

· SRB4 – priority 3 (lowest)

The resource allocation cases shown below are considered for determining which logical channel(s) may be used for RRC signaling. Each case considered effectively represents an initial condition that exists when RRC signaling becomes necessary.

Case 1
An Iu mode capable MS is currently allocated no resources.

Case 2
An Iu mode capable MS is currently allocated one or more SPSCHs.

Case 3 
An Iu mode capable MS is currently allocated one or more DPSCHs supporting TCH, FACCH and SACCH SAPs (also referred to as a TCH type DPSCH in subsequent discussion).

Case 4
An Iu mode capable MS is currently allocated one or more SPSCHs and one or more DPSCHs supporting TCH, FACCH and SACCH SAPs.

Case 5
An Iu mode capable MS is currently allocated one or more DPSCHs supporting PDCH and SACCH SAPs (also referred to a PDTCH type DPSCH in subsequent discussion).

Case 6
An Iu mode capable MS is currently allocated one or more SPSCHs and one or more DPSCHs supporting PDCH and SACCH SAPs.

Case 7
An Iu mode capable MS is currently allocated one or more SPSCHs, one or more DPSCHs supporting TCH, FACCH and SACCH SAPs and one or more DPSCHs supporting PDCH and SACCH SAPs.

Case 8
An Iu mode capable MS is currently allocated an SDCCH.

1.1 RRC Signaling Case 1 - No Resources Currently Allocated

If the need to perform RRC signaling arises when no resources are currently allocated to an MS, the necessary SRB may be realized using the logical channels shown in Table 1 below.

Table 1 – RRC Signaling Case 1

Logical Channel
Supporting Information

PDTCH on SPSCH
· Control messages are sent on the PCCCH or CCCH to establish a TBF on a SPSCH. The necessary RRC signaling will be performed (i.e. the SRB will be realized) using the TBF.

· The TFI assigned in conjunction with TBF setup will indicate that the TBF payload consists of RRC signaling. This allows RRC signaling to be transmitted using GPRS RLC data blocks (CS-1 through CS-4) or as EGPRS RLC data blocks (MCS-1 through MCS-9).

· An SRB is the only user of this logical channel.

SDCCH
· See companion paper describing scenarios for which RRC signaling may be sent using an SDCCH.

· An SRB is the only user of this logical channel.

1.2 RRC Signaling Case 2 – SPSCH Currently Allocated

If the need to perform RRC signaling arises when one or more SPSCHs are currently allocated to an MS, the necessary SRB may be realized using the logical channels shown in Table 2 below.

Table 2 – RRC Signaling Case 2

Logical Channel
Supporting Information

PDTCH on SPSCH
· RLC/MAC control messages are sent using a TBF on a currently allocated SPSCH (i.e. using PACCH) to establish a new TBF on a new or currently allocated SPSCH. The necessary RRC signaling will be performed (i.e. the SRB will be realized) using the new TBF. 

· The TFI assigned in conjunction with TBF setup will indicate that the TBF payload consists of RRC signaling. This allows RRC signaling to be transmitted using GPRS RLC data blocks (CS-1 through CS-4) or as EGPRS RLC data blocks (MCS-1 through MCS-9).

· An SRB is the only user of this logical channel.

FACCH/Shared
· In this case a TBF on a currently allocated SPSCH is used to perform the necessary RRC signaling (i.e. to realize the SRB). 

· For this type of logical channel the “payload type” field within the RLC/MAC header is always set to 11 to indicate that the payload consists of RRC signaling.  Since the “payload type” field must always be present, the use of this logical channel requires that only GPRS RLC data blocks be used whenever RRC signaling is sent (i.e. CS1 through CS-4).  

· Note that the receiving RLC/MAC entity will realize that payload associated with an SRB (RRC signaling) is being received whenever it receives an RLC data block with “payload type” = 11.  As such, whenever RRC signaling is sent using this logical channel, TFI may be set to any value currently allocated to the MS.

· An SRB is the only user of this logical channel.

1.3 RRC Signaling Case 3 – TCH Type DPSCH Currently Allocated

If the need to perform RRC signaling arises when one or more DPSCHs supporting TCH, FACCH and SACCH SAPs are currently allocated to an MS, the necessary SRB may be realized using the logical channels shown in Table 3 below.

Table 3 – RRC Signaling Case 3

Logical Channel
Supporting Information

PDTCH on SPSCH
· RLC/MAC control messages are sent using the FACCH of a currently allocated TCH type DPSCH to establish a TBF on a SPSCH. The necessary RRC signaling will be performed (i.e. the SRB will be realized) using the newly established TBF. 

· The TFI assigned in conjunction with TBF setup will indicate that the TBF payload consists of RRC signaling. This allows RRC signaling to be transmitted using GPRS RLC data blocks (CS-1 through CS-4) or as EGPRS RLC data blocks (MCS-1 through MCS-9).

· An SRB is the only user of this logical channel.

FACCH/Dedicated
· In this case the FACCH of a currently allocated TCH type DPSCH is used to perform the necessary RRC signaling (i.e. to realize the SRB).

· An SRB or a URB (e.g. SIP signaling) may use this logical channel.

SACCH
· In this case the SACCH of a currently allocated TCH type DPSCH is used to perform the necessary RRC signaling (i.e. to realize the SRB).

· An SRB is the only user of this logical channel.

1.4 RRC Signaling Case 4 – TCH Type DPSCH and SPSCH Currently Allocated

If the need to perform RRC signaling arises when at least one DPSCH supporting TCH, FACCH and SACCH SAPs and at least one SPSCH are currently allocated to an MS, the necessary SRB may be realized using the logical channels shown in Table 4 below.

Table 4 – RRC Signaling Case 4

Logical Channel
Supporting Information

PDTCH on SPSCH
· RLC/MAC control messages are sent using the FACCH of a currently allocated TCH type DPSCH or using a TBF on a currently allocated SPSCH (i.e. using PACCH) to establish a new TBF on a new or currently allocated SPSCH. 

· The TFI assigned in conjunction with TBF setup will indicate that the TBF payload consists of RRC signaling. This allows RRC signaling to be transmitted using GPRS RLC data blocks (CS-1 through CS-4) or as EGPRS RLC data blocks (MCS-1 through MCS-9).

· An SRB is the only user of this logical channel.

FACCH/Shared
· Same as section 1.2

FACCH/Dedicated
· Same as section 1.3

SACCH
· Same as section 1.3

1.5 RRC Signaling Case 5 – PDTCH Type DPSCH Currently Allocated

If the need to perform RRC signaling arises when at least one DPSCH supporting PDCH and SACCH SAPs is currently allocated to an MS, the necessary SRB may be realized using the logical channels shown in Table 5 below.

Table 5 – RRC Signaling Case 5

Logical Channel
Supporting Information

PDTCH on SPSCH
· RLC/MAC control messages are sent using the PDCH of a currently allocated PDTCH type DPSCH to establish a TBF on a SPSCH. 

· The TFI assigned in conjunction with TBF setup will indicate that the TBF payload consists of RRC signaling. This allows RRC signaling to be transmitted using GPRS RLC data blocks (CS-1 through CS-4) or as EGPRS RLC data blocks (MCS-1 through MCS-9).

· An SRB is the only user of this logical channel.

PDTCH on DPSCH
· In this case the PDCH of a currently allocated PDTCH type DPSCH is used to perform the necessary RRC signaling (i.e. to realize the SRB). 

· An SRB or a URB (e.g. SIP signaling) may use this logical channel.

SACCH
· In this case the SACCH of a currently allocated PDTCH type DPSCH is used to perform the necessary RRC signaling (i.e. to realize the SRB).

· An SRB is the only user of this logical channel.

1.6 RRC Signaling Case 6 – PDTCH Type DPSCH and SPSCH Currently Allocated

If the need to perform RRC signaling arises when at least one DPSCH supporting PDCH and SACCH and at least one SPSCH are currently allocated to an MS, the necessary SRB may be realized using the logical channels shown in Table 6 below.

Table 6 – RRC Signaling Case 6

Logical Channel
Supporting Information

PDTCH on SPSCH
· RLC/MAC control messages are sent using the PDCH of a currently allocated PDTCH type DPSCH or using a TBF on a currently allocated SPSCH (i.e. using PACCH) to establish a new TBF on a new or currently allocated SPSCH. 

· The TFI assigned in conjunction with TBF setup will indicate that the TBF payload consists of RRC signaling. This allows RRC signaling to be transmitted using GPRS RLC data blocks (CS-1 through CS-4) or as EGPRS RLC data blocks (MCS-1 through MCS-9).

· An SRB is the only user of this logical channel.

FACCH/Shared
· Same as section 1.2

PDTCH on DPSCH
· Same as section 1.5

SACCH
· Same as section 1.5

1.7 RRC Signaling Case 7 – PDTCH Type DPSCH, TCH Type DPSCH and SPSCH Currently Allocated

If the need to perform RRC signaling arises when at least one DPSCH supporting PDCH and SACCH SAPs, at least one DPSCH supporting TCH, FACCH and SACCH SAPs and at least one SPSCH are currently allocated to an MS, the necessary SRB may be realized using the logical channels shown in Table 7 below.

Table 7 – RRC Signaling Case 7

Logical Channel
Supporting Information

PDTCH on SPSCH
· RLC/MAC control messages are sent using the PDCH of a currently allocated PDTCH type DPSCH, using the FACCH of a currently allocated TCH type DPSCH or using a TBF on a currently allocated SPSCH (i.e. using PACCH) to establish a new TBF on a new or currently allocated SPSCH. 

· The TFI assigned in conjunction with TBF setup will indicate that the TBF payload consists of RRC signaling. This allows RRC signaling to be transmitted using GPRS RLC data blocks (CS-1 through CS-4) or as EGPRS RLC data blocks (MCS-1 through MCS-9).

· An SRB is the only user of this logical channel.

FACCH/Shared
· Same as section 1.2

FACCH/Dedicated
· Same as section 1.3

PDTCH on DPSCH
· Same as section 1.5

SACCH
· In this case the SACCH of a currently allocated PDTCH type DPSCH or the SACCH of a currently allocated TCH type DPSCH is used to perform the necessary RRC signaling (i.e. to realize the SRB).

· An SRB is the only user of this logical channel.

1.8 RRC Signaling Case 8 – SDCCH Currently Allocated

If the need to perform RRC signaling arises when an SDCCH is currently allocated to an MS, the necessary SRB may be realized using the logical channels shown in Table 8 below.

Table 8 – RRC Signaling Case 8

Logical Channel
Supporting Information

PDTCH on SPSCH
· RLC/MAC control messages are sent using the currently allocated SDCCH to establish a new TBF on a SPSCH. 

· The TFI assigned in conjunction with TBF setup will indicate that the TBF payload consists of RRC signaling. This allows RRC signaling to be transmitted using GPRS RLC data blocks (CS-1 through CS-4) or as EGPRS RLC data blocks (MCS-1 through MCS-9).

· An SRB is the only user of this logical channel.

SDCCH
· In this case the currently allocated SDCCH is used to perform the necessary RRC signaling (i.e. realize the SRB).

· An SRB or a URB (e.g. SIP signaling) may use this logical channel.

SACCH
· In this case the SACCH of a currently allocated SDCCH is used to perform the necessary RRC signaling (i.e. to realize the SRB).

· An SRB is the only user of this logical channel.

2. Mapping SRBs to Logical Channels 

Section 1 above provides a description of which logical channels can be used to realize SRBs (i.e. transmit RRC signaling) without focusing on specific SRBs.  However, when specific SRBs are considered there are restrictions on which logical channels that they can be mapped onto as shown in Table 9 below. Note that Table 9 only deals with SRB1 through SRB4.  SRB0 deals only with the uninteresting case of RRC signaling information sent on the CCCH and does not need to be addressed.

Table 9 – Mapping SRBs to Logical Channels

Current MS Resources
SRB1 Mapping  (RLC UM - AS)
SRB2 Mapping   (RLC AM - AS)
SRB3 Mapping   (RLC AM - NAS)
SRB4 Mapping (RLC AM - NAS)

Case 1

(none)
PDTCH on SPSCH 

SDCCH
PDTCH on SPSCH

SDCCH
PDTCH on SPSCH

SDCCH
PDTCH on SPSCH

SDCCH

Case 2

(SPSCH)
   PDTCH on SPSCH

   FACCH/Shared
PDTCH on SPSCH

FACCH/Shared
   PDTCH on SPSCH

   FACCH/Shared
   PDTCH on SPSCH

   FACCH/Shared

Case 3

(TCH type DPSCH)
PDTCH on SPSCH

FACCH/Dedicated
SACCH*
PDTCH on SPSCH

FACCH/Dedicated

SACCH
PDTCH on SPSCH

FACCH/Dedicated

SACCH
PDTCH on SPSCH

SACCH

Case 4 
 Case 2 + Case 3 
Case 2 + Case 3 
Case 2 + Case 3 
Case 2 + Case 3 

Case 5

(PDTCH type DPSCH)
PDTCH on SPSCH

PDTCH on DPSCH 
SACCH*
PDTCH on SPSCH

PDTCH on DPSCH

SACCH
PDTCH on SPSCH

PDTCH on DPSCH 

SACCH
PDTCH on SPSCH

SACCH

Case 6
Case 2 + Case 5
Case 2 + Case 5
Case 2 + Case 5
Case 2 + Case 5

Case 7
Case 2 + Case 3 + Case 5
Case 2 + Case 3 + Case 5
Case 2 + Case 3 + Case 5
Case 2 + Case 3 + Case 5

Case 8 (SDCCH)
PDTCH on SPSCH

SDCCH
SACCH*
PDTCH on SPSCH

SDCCH

SACCH
PDTCH on SPSCH

SDCCH

SACCH
PDTCH on SPSCH

SACCH

* SACCH is used to send Channel Measurement Reports.

3. Mapping Overview

Figure 1 below provides a high level overview of how URBs, SRBs and RLC/MAC control messages may be mapped onto logical channels.

Figure 1 – Mapping Overview


* RLC/MAC control messages other than Channel Measurement Reports

4. Mapping of RLC/MAC Control Messages to Logical Channels 

Each instance of RLC created for a URB or an SRB will have associated RLC/MAC control messages that require transmission from time to time. The logical channel used to transmit these RLC/MAC control messages is as described in Table 10 below.

Table 10 – Mapping RLC/MAC Control Messages onto Logical Channels

Location of RLC instance used to deliver RB payload
RLC/MAC Control Messages

PDTCH on a SPSCH
· Carried on PACCH

· Pre-empts the transmission of RB payload carried using PDTCH

FACCH/Shared
· Carried on PACCH

· Pre-empts the transmission of RB payload carried using FACCH/Shared

PDTCH on a DPSCH
· Carried on PACCH

· Pre-empts the transmission of RB payload carried using PDTCH

SACCH for PDTCH on a DPSCH
· Carried on SACCH

· Pre-empts the transmission of RB payload carried using SACCH

SDCCH
· Carried on SDCCH

· Pre-empts the transmission of RB payload carried using SDCCH

SACCH for SDCCH
· Carried on SACCH

· Pre-empts the transmission of RB payload carried using SACCH

TCH
· Carried on TCH

· Pre-empts the transmission of RB payload carried using TCH

FACCH/Dedicated
· Carried on FACCH/Dedicated

· Pre-empts the transmission of RB payload carried using FACCH/Dedicated

SACCH for TCH
· Carried on SACCH

· Pre-empts the transmission of RB payload carried using SACCH

5. Conclusion

· Adopt the rules for mapping SRBs onto logical channels as described in section 1 and section 2 above.  

· Adopt the mapping overview for URBs, SRBs and RLC/MAC control messages as described in section 3 above.

· Adopt the rules for mapping RLC/MAC control messages onto logical channels as described in section 4 above.
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An R5 MS is assigned either a SPSCH or a DPSCH during the process of contention resolution.
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