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Reason for 
change:

The QoS-related limitations when NSAPIs share a SAPI are not clearly stated.

There is nothing stated about radio priority or further QoS parameters as reliablitiy class and peak throughput class when multiplexing several NSAPIS onto one LLC SAPI.

This may lead to multiplexing of NSAPIS with e.g. different reliability classes and radio priorities onto one LLC SAPI at the same time, thus mixing LLC acknowledged and unacknowledged mode, RLC acknowledged and unacknowledged mode etc. 

As a result the LLE (at least in the MS) has to associate QoS parameters and a radio priority with each LLC frame. TS 04.64 (table 7) foresees QoS parameters and radio priority as parameters in the LL-DATA and LL-UNITDATA primitives, but when transmitting e.g. SABM commands or UA responses the LLE does not know which QoS parameters and radio priority to use, so default values which currently are not defined would have to be used. 

Another problem occurs if, as a result of multiplexing NSAPIS with different QoS parameters, N-PDUS with different priorities have to be transmitted on one SAPI. In the MS the only criteria for establishing priorities to multiplex LLC SAPIS is the radio priority (peak throughput and reliability class are the only available QoS parameters in the MS LLC), but no fixed relation between delay class and radio priority is specified.
The implementation dependant multiplexing procedure may establish priorities in such a way that LLC PDUs of one LLE may not be transmitted in FIFO order any longer which is essential for the LLC protocol. 
On the other hand PDUs with a high priority may be delayed by PDUs with a lower priority which are in the same LLE transmission queue.

A drawback of mixing LLC-PDUs with different RLC modes on one SAPI is that each change of RLC mode leads to releasing the existing TBF and establishing a new one in the RLC/MAC layer.

This CR proposes that multiplexing of further NSAPIS onto an LLC SAPI shall only be possible if the QoS parameters and radio priority used by that LLC SAPI (as a result of the first PDP context activation for that LLC SAPI) are equal to the subsequent NSAPIS. 
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12.3
Subnetwork Dependent Convergence Functionality

The Subnetwork Dependent Convergence (SNDC) protocol is situated below the network layer and above the Logical Link Control layer in the MS and the SGSN, as shown in subclause "Transmission and Signalling Planes". A variety of network layers are supported, e.g., IP and X.25. The network-layer packet data protocols share the same SNDCP, that then performs multiplexing of data coming from the different sources to be sent across LLC. This is illustrated in Figure 1.
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Figure 1: Multiplexing of Network Protocols

The following identities and control information is needed:

-
NSAPI identifies the network layer. The SNDCP control part contains compression information.

-
TLLI identifies the MS. The LLC control part contains the rest of the LLC protocol header including ciphering information.

The Subnetwork Dependent Convergence function is defined in terms of offered services and sub-functions.

12.3.1
Services

The SNDC function provides the following services to the network layer:

-
Transmission and reception of N‑PDUs in acknowledged and unacknowledged LLC mode. In acknowledged mode, the receipt of data shall be confirmed at the LLC layer, and the data shall be transmitted and received in order per NSAPI. In unacknowledged mode, the receipt of data shall not be confirmed at the SNDCP layer nor at the LLC layer.

-
Transmission and reception between the MS and SGSN of variable-length N‑PDUs.

-
Transmission and reception of N‑PDUs between the SGSN and MS according to the negotiated QoS profile.

-
Transfer of the minimum amount of data possible between the SGSN and MS through compression techniques.

The SNDC function requires the following services from the LLC layer:

-
Acknowledged and unacknowledged data transfer.

-
Point-to-point and point-to-multipoint data transfer.

-
Ciphered transmission of SN‑PDUs.

-
In-order delivery of SN‑PDUs per LLC SAPI.

-
Support for variable-length SN‑PDUs.

12.3.2
Subfunctions




Figure 2: Sequential Invocation of SNDC Functionality

SNDCP performs the following subfunctions:

-
Mapping of SNDC primitives received from the network layer into corresponding LLC primitives to be passed to the LLC layer, and vice versa.

-
Multiplexing of N‑PDUs from one or several NSAPIs onto one LLC SAPI. NSAPIs that are multiplexed onto the same SAPI shall use the same QoS parameters and radio priority .

-
Compression of redundant protocol control information and user data. This may include e.g., TCP/IP header compression and V.42 bis [32] data compression. Compression may be performed independently for each QoS delay class and precedence class. If several network layers use the same QoS delay class and precedence class, then one common compressor may be used for these network layers. The relationship between NSAPIs, compressors, and SAPIs is defined in GSM 04.65. Compression parameters are negotiated between the MS and the SGSN. Compression is an optional SNDC function.

-
Segmentation and reassembly. The output of the compression subfunctions are segmented to maximum-length LLC frames.
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