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�
2	References


The following documents contain provisions which, through reference in this text, constitute provisions of the present document.


References are either specific (identified by date of publication, edition number, version number, etc.) or non�specific.


For a specific reference, subsequent revisions do not apply.


For a non-specific reference, the latest version applies.


A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same number.


[x]	EIA/TIA-136: "FFS: CR implementor to add correct reference text".


3.2	Abbreviations


For the purposes of the present document the following abbreviations apply. Additional applicable abbreviations and symbols can be found in GSM 01.04 [1] and GSM 03.60.


TOM	Tunnelling Of Messages








4.1	Reference model


A model of layering the protocols in GPRS is illustrated in Figure 1.
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Figure � SEQ Figure \* ARABIC �1�: Protocol layering in GPRS


The LLC layer operates above the RLC and BSSGP layers in the reference architecture to provide logical links between an MS and its SGSN.


Above the LLC layer is located the SubNetwork Dependent Convergence (SNDC) layer, that controls the transfer of user data network layer PDUs (N�PDUs) between the MS and SGSN. The SNDC functionality is described in GSM 03.60 and specified in GSM 04.65 [11].


The logical link control layer Service Access Points (SAPs) are the points at which the LLC layer provides services to the layer�3 protocols in Figure 1. In addition to the SNDC protocol, LLC provides service to the GPRS Mobility Management (GMM) protocol, and to the SMS protocol, and to the Tunnelling of Messages (TOM) protocol.


An LLC layer connection is identified by the DLCI consisting of the SAP Identifier (SAPI) and the MS's Temporary Logical Link Identifier (TLLI).


Each LLC frame consists of the header, trailer, and information field. The header and trailer fields contain information such as SAPI, frame number and checksum, that are used to identify the frame and to provide reliable transmission. The information field is variable length. Both transmission and retransmission of each frame are controlled by the LLC layer.


Many of the formats and procedures are similar to the reference protocols, and differences are introduced only where needed to reflect the unique aspects of the GPRS architecture and requirements.


4.4	Acknowledged operation


With this type of operation, layer�3 information is transmitted in order in numbered Information (I) frames. The I frames are acknowledged at the LLC layer. Error recovery and reordering procedures based on retransmission of unacknowledged I frames are specified. Several I frames may be unacknowledged at the same time. In the case of errors that cannot be corrected by the logical link control layer, a report to GPRS mobility management shall be made.


Flow control procedures are defined.


Acknowledged operation requires that ABM operation has been initiated by an establishment procedure using the Set Asynchronous Balanced Mode (SABM) command.


Acknowledged operation is allowed for all SAPIs that are not reserved (see � REF _Ref394127321 \* MERGEFORMAT �Table 1�) except SAPIs 1, 2, 7, and 87.


4.7	LLC layer structure


The LLC layer structure is shown in Figure 2. This figure is a model shown for illustrative purposes only, and does not constrain implementations.
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Figure � SEQ Figure \* ARABIC �2�: Functional model of the LLC layer


4.10	Tunnelling of messages


TOM is a generic protocol layer used for the exchange of TOM Protocol Envelopes between the MS and the SGSN. TOM procedures are defined in annex B.


5.8	Invalid frames


An invalid frame is a frame that:


-	contains fewer octets than necessary to include the address field, control field, information field, and FCS field necessary to constitute a complete frame according to the contents of the control field;


-	has the PD bit set to 1;


-	contains a reserved SAPI or a SAPI that is not supported; or


-	contains an FCS error.


An invalid frame shall be discarded without notification to the sender. No action shall be taken as the result of that frame.


6.2.3	Service Access Point Identifier (SAPI)


SAPI identifies a point at which LLC services are provided by an LLE to a layer�3 entity. Consequently, SAPI identifies an LLE that should process an LLC frame and also a layer�3 entity that is to receive information carried by the LLC frame.


SAPI allows 16 service access points to be specified. The SAPI values are allocated as shown in � REF _Ref394127321 \* MERGEFORMAT �Table 1�.


Table � SEQ Table \* ARABIC �1�: Allocation of SAPI values


SAPI�
Related Service�
SAP Name�
�
0000�
Reserved�
-�
�
0001�
GPRS Mobility Management�
LLGMM�
�
0010�
ReservedTunnelling of messages 2�
-TOM2�
�
0011�
User data 1�
LL3�
�
0100�
Reserved�
-�
�
0101�
User data 2�
LL5�
�
0110�
Reserved�
-�
�
0111�
SMS�
LLSMS�
�
1000�
ReservedTunnelling of messages 8�
-TOM8�
�
1001�
User data 3�
LL9�
�
1010�
Reserved�
-�
�
1011�
User data 4�
LL11�
�
1100�
Reserved�
-�
�
1101�
Reserved�
-�
�
1110�
Reserved�
-�
�
1111�
Reserved�
-�
�



6.4.1.6	Exchange Identification (XID) command/response


Text not changed.


Table � SEQ Table \* ARABIC �2�: LLC layer parameter negotiation


Parameter Name�
Type�
Length�
Format (87654321)�
Range�
Units�
Sense of Negotiation�
�
Version (LLC version number)�
0�
1�
0000bbbb�
0 through 15�
-�
down�
�
IOV�UI (ciphering Input offset value for UI frames), common for all SAPIs of a TLLI�
1�
4�
bbbbbbbb�bbbbbbbb�bbbbbbbb�bbbbbbbb�
0 through 232 � 1�
-�
-�
�
IOV�I (ciphering Input offset value for I frames), for the SAPI under negotiation�
2�
4�
bbbbbbbb�bbbbbbbb�bbbbbbbb�bbbbbbbb�
0 through 232 � 1�
-�
-�
�
T200 (retransmission time-out)�
3�
2�
0000bbbb�bbbbbbbb�
1 through 4 095�
0.1 seconds�
up�
�
N200 (maximum number of retransmissions)�
4�
1�
0000bbbb�
1 through 15�
-�
up�
�
N201�U (maximum information field length for U and UI frames)�
5�
2�
00000bbb�bbbbbbbb�
140 through 1 520�
octets�
down�
�
N201�I (maximum information field length for I frames)�
6�
2�
00000bbb�bbbbbbbb�
140 through 1 520�
octets�
down�
�
mD (I frame buffer size in the downlink direction)�
7�
2�
0bbbbbbb�bbbbbbbb�
0 through 24 320�
16 octets�
down�
�
mU (I frame buffer size in the uplink direction)�
8�
2�
0bbbbbbb�bbbbbbbb�
0 through 24 320�
16 octets�
down�
�
kD (window size in the downlink direction)�
9�
1�
bbbbbbbb�
1 through 255�
frames�
down�
�
kU (window size in the uplink direction)�
10�
1�
bbbbbbbb�
1 through 255�
frames�
down�
�
Layer�3 Parameters�
11�
Variable�
See GSM 04.65�
�
Reset�
12�
0�
-�
-�
-�
-�
�
-	The Range for N201�U for SAPIs 1, 2, 7, and 87 is 270 through 1 520 octets.


-	All other Types and Ranges are reserved for future versions of the present document.


-	The length for Layer�3 Parameters shall be set equal to the number of octets received from layer 3.�
�



Text not changed.


7.1.2	Generic names


The generic name specifies the activity that the identified layer should perform. � REF _Ref403286695 \* MERGEFORMAT �Table 3� lists the primitives defined in the present document.


Table � SEQ Table \* ARABIC �3�: LLC layer service primitives


Generic Name�
Location�
Type�
Parameters�
�
�
MS�
SGSN�
REQ�
IND�
RES�
CNF�
�
�
LLGMM ( LLM�
�
LLGMM-ASSIGN�
X�
X�
X�
�
�
�
TLLI Old, TLLI New, Kc, Ciphering Algorithm�
�
LLGMM-RESET�
�
X�
X�
�
�
X�
TLLI�
�
LLGMM-TRIGGER�
X�
�
X�
�
�
�
TLLI, Cause�
�
LLGMM-SUSPEND�
X�
�
X�
�
�
�
TLLI�
�
LLGMM-SUSPEND�
�
X�
X�
�
�
�
TLLI, Page�
�
LLGMM-RESUME�
X�
X�
X�
�
�
�
TLLI�
�
LLGMM-PAGE�
�
X�
�
X�
�
�
TLLI�
�
LLGMM-WINDOW�
X�
�
X�
�
�
�
TLLI, V(R)s�
�
LLGMM-WINDOW�
�
X�
X�
�
�
�
TLLI�
�
LLGMM-WINDOW�
X�
X�
�
�
�
X�
TLLI, V(R)s�
�
LLGMM-IOV�
�
X�
X�
�
�
X�
TLLI�
�
LLGMM-STATUS�
X�
X�
�
X�
�
�
TLLI, Cause�
�
GMM ( LL, SNDCP ( LL, and SMS ( LL, and TOM ( LL�
�
LL-RESET�
X�
X�
�
X�
�
�
TLLI�
�
LL-ESTABLISH�
X�
X�
X�
�
�
�
TLLI, XID Req�
�
LL-ESTABLISH�
X�
X�
�
X�
�
�
TLLI, XID Req, N201�U, N201�I�
�
LL-ESTABLISH�
X�
X�
�
�
X�
�
TLLI, XID Neg�
�
LL-ESTABLISH�
X�
X�
�
�
�
X�
TLLI, XID Neg, N201�U, N201�I�
�
LL-RELEASE�
X�
X�
X�
�
�
�
TLLI, Local�
�
LL-RELEASE�
X�
X�
�
X�
�
�
TLLI, Cause�
�
LL-RELEASE�
X�
X�
�
�
�
X�
TLLI�
�
LL-XID�
X�
X�
X�
�
�
�
TLLI, XID Req�
�
LL-XID�
X�
X�
�
X�
�
�
TLLI, XID Req, N201�U, N201�I�
�
LL-XID�
X�
X�
�
�
X�
�
TLLI, XID Neg�
�
LL-XID�
X�
X�
�
�
�
X�
TLLI, XID Neg, N201�U, N201�I�
�
LL-DATA�
X�
�
X�
�
�
�
TLLI, L3�PDU, Reference, QoS Parameters, Radio Priority�
�
LL-DATA�
�
X�
X�
�
�
�
TLLI, L3�PDU, Reference, QoS Parameters�
�
LL-DATA�
X�
X�
�
X�
�
�
TLLI, L3�PDU�
�
LL-DATA�
X�
X�
�
�
�
X�
TLLI, Reference�
�
LL-DATASENT�
�
X�
�
X�
�
�
TLLI, Reference, V(S)�
�
LL-UNITDATA�
X�
�
X�
�
�
�
TLLI, L3�PDU, QoS Parameters, Radio Priority, Cipher�
�
LL-UNITDATA�
�
X�
X�
�
�
�
TLLI, L3�PDU, QoS Parameters, Cipher�
�
LL-UNITDATA�
X�
X�
�
X�
�
�
TLLI, L3�PDU, Cipher�
�
LL ( RLC/MAC�
�
GRR-DATA�
X�
�
X�
�
�
�
TLLI, LL�PDU, SAPI, Cause, QoS Parameters, Radio Priority�
�
GRR-DATA�
X�
�
�
X�
�
�
TLLI, LL�PDU�
�
GRR-UNITDATA�
X�
�
X�
�
�
�
TLLI, LL�PDU, SAPI, QoS Parameters, Radio Priority�
�
GRR-UNITDATA�
X�
�
�
X�
�
�
TLLI, LL�PDU�
�
LL ( BSSGP�
�
BSSGP-DL-UNITDATA�
�
X�
X�
�
�
�
TLLI, LL�PDU, QoS Parameters, RLC Confirm, SAPI�
�
BSSGP-UL-UNITDATA�
�
X�
�
X�
�
�
TLLI, LL�PDU, Cell Id�
�



8.5.1.2	Establishment procedures


Text not changed.


If the receiving LLE is unable to enter the ABM state, it shall respond to the SABM command with a DM response with the F bit set to the same binary value as the P bit in the received SABM command. ABM operation for SAPIs 1, 2, 7 and 87 is not permitted, and reception of a SABM command for these SAPIs shall be responded to with a DM response.


Text not changed.


8.9.8	Maximum number of outstanding I frames (k)


The maximum number (k) of sequentially-numbered I frames that may be outstanding (i.e., unacknowledged) at any given time is an LLC layer parameter that shall not exceed 255. k is also denoted window size. The default values of k are given in � REF _Ref406581674 \* MERGEFORMAT �Table 4�.


The value of k can be different in each direction of transmission. kD is k in the downlink direction, and kU is k in the uplink direction.


Table � SEQ Table \* ARABIC �4�: LLC layer parameter default values


LLC�Parameter�
SAPI 1�GMM�
SAPI 2�TOM 2�
SAPI 3�User Data 1�
SAPI 5�User Data 2�
SAPI 7�SMS�
SAPI 8�TOM 8�
SAPI 9�User Data 3�
SAPI 11�User Data 4�
�
Version�
0�
�
IOV�UI�
0�
�
IOV�I�
Note 2�
Note 2�
227 • SAPI�
227 • SAPI�
Note 2�
Note 2�
227 • SAPI�
227 • SAPI�
�
T200�
5 s�
5 s�
5 s�
10 s�
20 s�
20 s�
20 s�
40 s�
�
N200�
3�
3�
3�
3�
3�
3�
3�
3�
�
N201�U�
270�
270�
500�
500�
270�
270�
500�
500�
�
N201�I�
Note 2�
Note 2�
1 520�
1 520�
Note 2�
Note 2�
1 520�
1 520�
�
mD�
Note 2�
Note 2�
1 520�
760�
Note 2�
Note 2�
380�
190�
�
mU�
Note 2�
Note 2�
1 520�
760�
Note 2�
Note 2�
380�
190�
�
kD�
Note 2�
Note 2�
16�
8�
Note 2�
Note 2�
4�
2�
�
kU�
Note 2�
Note 2�
16�
8�
Note 2�
Note 2�
4�
2�
�
NOTE 1:	Proper LLC operation requires that timer T200 be greater than the maximum time between transmission of command frames and the reception of their corresponding response or acknowledgement frames.


NOTE 2:	This parameter applies to ABM procedures. ABM operation is not allowed for GMM, and SMS, and TOM that use only UI frames for information transfer.


NOTE 3:	The default values for SAPIs 3, 5, 9, and 11 have been chosen to correspond with the four GPRS quality of service delay classes, see GSM 02.60. However, there is no fixed relationship between SAPI and delay class. The LLC layer parameters for any SAPI can be negotiated to support any QoS profile, see GSM 03.60.�
�



�
Annex B (normative):�Tunnelling of Messages (TOM)


Tunnelling of Messages (TOM) is a generic protocol layer used for the exchange of TOM Protocol Envelopes (see Figure B.1) between the MS and the SGSN. TOM uses two LLC SAPs, one for high-priority messages and another for low-priority messages. The TOM Protocol Envelope is composed of a TOM Protocol Header (containing one or more octets) and a Message Capsule. The TOM Protocol Header contains information about the specific application using the TOM protocol layer and any other TOM Protocol Discriminator-specific information. The Message Capsule is the actual payload of information in the TOM Protocol Envelope. One of the uses of the TOM protocol layer is to tunnel signalling messages between an MS and a non-GSM MSC/VLR when GPRS network elements are used in non-GSM networks. See GSM 03.60 and GSM 09.18.


B.1	TOM Protocol Envelope structure


All TOM protocol peer-to-peer exchanges shall be in TOM Protocol Envelopes conforming to the format shown in Figure B.1. The TOM Protocol Header shall consist of the TOM Protocol Discriminator, Remaining Length of TOM Protocol Header, and Remaining Octets of TOM Protocol Header fields, and is a minimum of 1 octet and a maximum of 15 octets long.


8�
7�
6�
5�
4�
3�
2�
1�
�
TOM Protocol Discriminator�
Remaining Length of TOM Protocol Header�
�
�
�
Remaining Octets of TOM Protocol Header�
�
(variable length, max. 14 octets)�
�
�
�
�
�
Message Capsule�
�
(variable length, max. 220 octets)�
�
�
�
�
�



Figure B.1: TOM Protocol Envelope format


B.1.1	TOM Protocol Discriminator


TOM Protocol Discriminator indicates the specific technology using TOM, and is coded as follows:


bits	4 3 2 1


0 0 0 0	 	Not specified


0 0 0 1	 	TIA/EIA�136


1 1 1 1	 	Reserved for extension





All other values are reserved


If any other value than 0 0 0 1 is received, then the TOM Protocol Envelope shall be discarded with no further action.


B.1.2	Remaining Length of TOM Protocol Header


Remaining Length of TOM Protocol Header indicates the number of octets remaining in the TOM-protocol-header part of the TOM Protocol Envelope, and is coded as follows:


bits	8 7 6 5


0 0 0 0	 	0 octets remaining in TOM protocol header


0 0 0 1		1 octet remaining in TOM protocol header


………	…


1 1 1 0		14 octets remaining in TOM protocol header


1 1 1 1	 	Reserved for extension





If the value 1 1 1 1 is received, then the TOM Protocol Envelope shall be discarded with no further action.


B.1.3	Remaining Octets of TOM Protocol Header


This field contains the octets following the first octet in the TOM-protocol-header. If present, the interpretation of the information contained in this field is TO M Protocol Discriminator-specific.


B.1.4	Message Capsule


This field contains TOM Protocol Discriminator-specific payload in the TOM Protocol Envelope.
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