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5.2
Protocol architecture

The protocol architecture is visualised for each of the three models:

-
Figure 5.1/TS 24.007 shows the protocol architecture for a MS not supporting the GPRS service, restricting the representation of CM sublayer protocols to four paradigmatic examples, CC, LCS, SS, and SMS. Note that the protocol stack for a class C GPRS service may be present in the MS, but it is not active simultaneously.

-
Figure 5.2 shows the protocol architecture for a MS supporting the Class C GPRS service. (Note that the protocol stack for a circuit switched services may be present in the MS, but it is not active simultaneously).

-
Figure 5.3 shows the protocol architecture for non-GPRS and GPRS-services supporting Class A and Class B MSs.

-
Figure 5.4 shows the protocol architecture for a MS supporting CTS services in addition to non-GPRS services.

· Figure 5.5 shows the protocol architecture for a MS supporting the PS mode of operation UMTS service.
· Figure 5.6 shows the protocol architecture for UMTS services supporting CS/PS mode of operation MSs.
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Figure 5.5 Protocol architecture of Non Access Stratum supporting PS mode of operation MSs, MS-side
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Figure 5.6/24.007: Protocol architecture of Non Access Stratum supporting CS/PS mode of operation        MSs, MS – side
NOTE:
SMS un-related parts of this figure, e.g. SNDCP should be modified for UMTS
As shown in figure 5.1 a hierarchy of 3 sublayers is defined:

-
the RR sublayer provides services to the MM sublayer and utilizes the services of signalling layer 2;

-
the MM sublayer provides common services to the entities of the Connection Management (CM) sublayer;

-
the CM sublayer includes, among others, the CC, SS, and SMS entities, which are independent entities.

Figure 5.2 defines four sublayers for GPRS services supporting Class C MSs:

-
the RR sublayer provides services to the MM and LLC sublayers;

-
the LLC sublayer provides services to the MM sublayer, the SNDCP and GSMS entities and uses services of the RR sublayer;

-
the MM sublayer provides services to the SM entities of the CM. The MM sublayer includes one GMM;

-
the CM sublayer includes the SM and GSMS entities. The SM entity provides services to the SNDCP entity and uses services of the MM sublayer. The GSMS entity is identical to the SMS entity for non-GPRS services except it uses the services from the LLC sublayer.

Figure 5.3 defines four sublayers for non-GPRS and GPRS-services supporting Class A and Class B MSs:

-
the RR sublayer provides services to the MM and LLC sublayers;

-
the LLC sublayer provides services to the MM sublayer, the SNDCP and GSMS entities and uses services of the RR sublayer;

-
the MM sublayer provides services to the SNDCP entity and to the entities of the Connection Management (CM) sublayer. In addition to the MM entity for non-GPRS services, the MM sublayer further includes one GMM entity;

-
the CM sublayer includes, among others, the CC, SS, GSMS and SM entities, which are independent entities.

-
The SM entity provides services to the SNDCP entity and uses services of the MM sublayer.
The GSMS entity is an extension of the SMS entity for non-GPRS services. For message transfer it uses the services both from the LLC sublayer and the MM entity of the MM sublayer. Furthermore it retrieves from the MM entity information about which transport service to use.

Figure 5.4 defines three sub-layers for CTS services:

-
the RR sublayer provides services (including CTS services) to the MM sublayer and uses the services of signalling layer 2;

-
the MM sublayer provides common services to the entities of the Connection Management (CM) sublayer; it provides also specific CTS services to the entities above CM;

-
the CM sublayer includes, among others, the CC, SS, and SMS entities, which are independent entities.

Figure 5.5 defines three sublayers for UMTS PS domain services supporting PS mode of operation:

· the Access Stratum (AS) provides services to the MM sublayer and the RAB Manager (RABM) entity. 

· the MM sublayer provides services to the SM entities and GSMS entities of the CM. The MM sublayer includes one GMM entity;

the CM sublayer includes the SM and GSMS entities. The SM entity provides services to the RABM entity and uses services of the MM sublayer. The GSMS entity is identical to the SMS entity for GPRS services in GSM except it uses the services from the GMM sublayer.

The RABM  hides the concepts of RABs used for packet data that can be activated /released while a PDP context is active. If UL data in the terminal is to be sent on a RAB (NSAPI) that has been released the RABM will trigger a service request procedure in GMM. 
Figure 5.6 defines two sublayers for UMTS CS domain services and UMTS PS domain services supporting CS/PS mode of operation MSs:

-
the MM sublayer provides services to the entities of the Connection Management (CM) sublayer. In addition to the MM entity for CS domain services, the MM sublayer further includes one GMM entity;

-
the CM sublayer includes, among others, the CC, SS, GSMS and SM entities, which are independent entities; 


The SM entity provides services to the  RABM entity and uses services of the MM sublayer.
The GSMS entity is an extension of the SMS entity for CS domain services. For message transfer it uses the services both from the GMM entity of the MM sublayer and the MM entity of the MM sublayer. Furthermore it retrieves from the MM entity information about which transport service to use.
The RABM  hides the concepts of RABs used for packet data that can be activated /released while a PDP context is active. If UL data in the terminal is to be sent on a RAB (NSAPI) that has been released the RABM will trigger a service request procedure in GMM.
Next change

9.1.1
Service state diagram (A/Gb mode only)
The primitives provided by the Radio Resource Management entity and the transition between permitted states are shown in figure 9.2.




Figure 9.2: Service graph of the Radio Resource Management ‑ MS side (A/Gb mode only)
9.1.2
Service primitives (A/Gb mode only)
Table 9.1: Primitives and parameters at the RR‑SAP for A/Gb mode ‑ MS side

PRIMITIVES
PARAMETERS
REFERENCE

RR_EST_REQ
Layer 3 message transferred in the SABM frame 
9.1.2.1

RR_EST_IND
‑
9.1.2.2

RR_EST_CNF
‑
9.1.2.3

RR_REL_IND
cause
9.1.2.4

RR_SYNC_IND
cause (ciphering, res. ass., channel mode modify)
9.1.2.5

RR_DATA_REQ
Layer 3 message
9.1.2.6

RR_DATA_IND
Layer 3 message
9.1.2.7

RR_UNIT DATA_IND
Layer 3 message
9.1.2.8

RR_ABORT_REQ
cause
9.1.2.9

RR_ABORT_IND
cause
9.1.2.10

















NOTE: the primitives related to PLMN selection and cell-reselection are not decribed here.
9.1.2.1
RR_EST_REQ

Is used by the Mobility Management entity to request establishment of a Mobile originated RR connection. The request shall be given only in the IDLE state when the MS listens to the CCCH and the previously selected BCCH.

9.1.2.2
RR_EST_IND

Indicates to the Mobility Management entity the establishment of a Mobile terminated RR connection. By this indication MM is informed that a transparent connection exists and RR is in the dedicated mode.

9.1.2.3
RR_EST_CNF

Is used by RR to indicate the successful completion of a Mobile originated RR connection establishment. RR connection exists and RR is in the dedicated mode.

9.1.2.4
RR_REL_IND

Is used by RR to indicate to the Mobility Management entity the release of a RR connection when RR has received a CHANNEL RELEASE from the Network and has triggered a normal release of the data link layer. It is also used to indicate that a requested RR connection cannot be established. In both cases, RR returns to IDLE mode.

9.1.2.5
RR_SYNC_IND

Is used for synchronizing RR and the Mobility Management entity after the establishment of a Mobile originated or Mobile terminated RR connection. This indication is provided to MM in the following cases:

-
ciphering has been started (ciphering);


-
a traffic channel has been assigned (res. ass. = "resource assigned");

-
the channel mode has been modified (channel mode modify).



· 
· 



9.1.2.6
RR_DATA_REQ

Is used by the Mobility Management entity to send control data to its peer entity on the Network side via an existing RR connection. 


· 

9.1.2.7
RR_DATA_IND

Is used by RR to indicate control‑data, which has been received from its peer entity on the Network side via an existing RR connection.


· 
· 
· 



9.1.2.8
RR_UNIT_DATA_IND

Is used by RR to provide MM with system info. The system info is received on the current BCCH if RR is in the IDLE state. If a RR connection has been established, the system info is received on the SACCH.

9.1.2.9
RR_ABORT_REQ

Request to abort an existing RR connection or a RR connection in progress. The data link, if already established, shall be released by a normal release procedure (DISC/UA) initiated by the MS. This is the only way the MS can trigger the release of a RR connection in case of exceptional conditions. The RR returns to the IDLE state.

9.1.2.10
RR_ABORT_IND

Indication that the RR connection has been aborted by a lower layer failure and RR has returned to the IDLE state.

9.1.2a
Service primitives (Iu mode only)

Table 9.1a: Primitives and parameters at the AS‑SAP for Iu mode ‑ MS side

PRIMITIVES
PARAMETERS
REFERENCE





AS_EST_REQ
Initial layer 3 message, CN domain, Establishment cause, UE Identity, LAI/RAI
9.1.2a.1

AS_EST_CNF
CN domain
9.1.2a.2

AS_REL_IND
CN domain, Release cause
9.1.2a.3

AS_SYNC_IND
Cause (ciphering, integrity)
9.1.2a.4

AS_SYNC_RSP
CN domain, Ciphering key, Integrity key
9.1.2a.5

AS_RAB_EST_IND
CN domain, RAB identity, subflows, Sync info
9.1.2a.6

AS_RAB_EST_RSP
CN domain
9.1.2a.7

AS_RAB_EST_REJ
CN domain, Cause
9.1.2a.8

AS_RAB_REL_IND
CN domain, RAB identity, cause(normal, local)
9.1.2a.9

AS_RAB_REL_RSP
CN domain
9.1.2a.10

AS_RAB_SYNC_IND
CN domain, RAB identity, Sync info
9.1.2a.11

AS_DATA_REQ
Layer 3 message, CN domain, Priority
9.1.2a.12

AS_DATA_IND
Layer 3 message, CN domain
9.1.2a.13

AS_ABORT_REQ
CN domain
9.1.2a.14

AS_ABORT_IND
CN domain, cause
9.1.2a.15

AS_PAGING_IND
CN domain, Paging cause, UE identity type
9.1.2a.16

NOTE: the primitives related to PLMN selection and cell-reselection are not decribed here.
9.1.2a.1
AS_EST_REQ

Requests the establishment of a signalling connection for the indicated CN domain (CS domain or PS domain). An initial layer 3 message is supplied to be transferred to the network upon establishment. 
The access stratum will establish an RRC connection if the RRC layer was in idle mode. The upper layer entity provides a unique UE identity used for identification of the UE upon establishment of the RRC connection.
9.1.2a.2
AS _EST_CNF

Confirms the establishment of a signalling connection.
9.1.2a.3
AS _REL IND

Indicates the release of signalling connection for the indicated CN domain. 
9.1.2a.4
AS _SYNC_IND

Is used to synchronise the access stratum and upper layers after the establishment of a signalling connection. The indication is provided in the following cases:

· ciphering has been started;

· integrity protection has been started.
9.1.2a.5
AS _SYNC_RSP

Is used to respond to syncronisation information during an established signalling connection. Ciphering and integrity keys may be provided by the upper layers.
9.1.2a.6
AS _RAB_EST_IND

Is used to indicate the establishment of a radio access bearer and associated subflows. Syncronisation information may also be provided.
9.1.2a.7
AS _RAB_EST_RSP
Response (to AS_RAB_EST_IND) used to inform the Access Stratum sublayer that the establishment of the radio access bearer is accepted.
9.1.2a.8
AS _RAB_EST_REJ
Response (to AS_RAB_EST_IND) used to inform the Access Stratum that the attempt to establish the radio access bearer is rejected.
9.1.2a.9
AS _RAB_REL_IND
Is used to indicate release of a radio access bearer.
9.1.2a.10
AS _RAB_REL_RSP
Response (to AS_RAB_REL_IND) used to inform the Access Stratum that the radio access bearer has been released.
9.1.2a.11
AS _RAB_SYNC_IND

Is used to syncronise the access stratum and upper layers for a specific radio access bearer. Synchronisation information is provided.
9.1.2a.12
AS _DATA_REQ

Is used to requests the transmission of upper layer control-data on an established signalling connection to the network side peer upper layer entity.
9.1.2a.13
AS _DATA_IND
Is used to indicate reception of of upper layer control-data on an established signalling connection from the network side peer upper layer entity.

9.1.2a.14
AS _ABORT_REQ

Is used to request the release of an existing signalling connection (this is only used in case of exceptional conditions) or to abort a signalling connection establishment in progress. 
9.1.2a.15
AS _ABORT_IND
Is used to indicate that a signalling connection has been aborted due to failure.
9.1.2a.16
AS_PAGING_IND

Indicates a reception of paging information addressed to the UE. The type of UE identity (IMSI/TMSI/P-TMSI) used by the page is forwarded.

Next change
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