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Introduction

With R99 the so called "Packet Flow Context" concept was introduced in the GERAN Gb mode. This concept allows that the QoS assigned to a certain PDP context, resp. a set of PDP contexts sharing similar QoS, is visible in the BSS. The BSS could then use this QoS information for resource scheduling and multiplexing purposes on the Air interface. 

Prior to R99 the criteria were the radio priority and the peak throughput class.

Analysis

If different PFC's and thus different QoS are mapped onto the same LLC SAPI there is the risk, that due to the implementation specific resource scheduling and multiplexing algorithm in the BSC and the MS, the LLC PDUs  within one LLC SAPI of a certain subscriber are re-ordered (see figure 1). 

The potential problems due to the re-ordering of the LLC PDUs depends on the LLC mode:

1. LLC acknowledged mode (LLC ABM)

If the receiving LLC entity detects gaps in the received PDU it will immediately request the retransmission of that PDU. This will cause unnecessary additional LLC traffic und thus a waste of radio resources. 

Furthermore LLC may only forward PDUs to SNDCP without gaps. This will cause an unnecessary delay of the delivery of the PDUs towards SNDCP.

Besides the re-ordering of the LLC data PDU there is the risk that the LLC control frames which are generated by the LLC internally are also re-ordered. This would lead to the risk, that certain data PDUs are e.g. deleted by error if the control PDUs are overtaking them.

2. LLC unacknowledged mode (LLC ADM)

The PDUs are numbered with a send sequence number N(U) which can take on the value 0 through 511. Each time N(U) rolls over, the overflow counter (OC) which is calculated and maintained independently at the sending and receiving side is incremented by 512. In addition LLC maintains the receive state variable V(UR) which denotes the sequence number of the next in-sequence PDU expected to be received which allows the detection of duplicated PDUs. If a PDU is received where N(U) is less than V(UR)-32, the receiver assumes that N(U) has rolled over and increments the OC. Thus if due to scheduling in the BSS certain PDUs of one SAPI are overtaken by more than 32 PDUs of the same SAPI, the receiver will increment OC by error. 

The overflow counter and the sequence counter are input parameters for the ciphering algorithm. If the incrementation of the overflow counter was caused by an LLC PDU which has overtaken more than 32PDUs, all subsequently received PDUsare de-ciphered with an overflow different from the one used for ciphering at the sending site. And this error will never be synchronized again until the overflow counters are reset (i.e. after negotioation of parameter Reset or if the GMM context is detached). The deactivation of the affected PDP context does not recover from that error condition.

Besides the risk of re-ordering LLC PDUs, according to the current RLC/MAC specification, a Packet Resource Request must be send upon each change of the PFI. Thus the more PFCs are assigned the more RLC control signalling is caused. 
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Figure 1

Conclusion

As the whole LLC protocol is based on the assumption of the in-sequence delivery of LLC PDUs of the same SAPI by the lower layers, it is proposed to strictly forbid the mapping of NSAPIs with different PFCs onto one LLC SAPI. A similar definition was done in R97 for those QoS parameters which have impact on the scheduling of the LLC PDUs by the RLC layer. These requirements are given in TS 23.060 sub-clause 12.3.2. It is proposed to define a similar rule for the PFC mapping in this section, see the attached draft 23.060 for further details. As 23.060 is under TSG SA2 control it is proposed that GERAN2 asks SA2 in a LS to approve the proposed CR on 23.060.
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Figure 1: 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. If no packet flow context exists, NSAPIs that are multiplexed onto the same SAPI shall use the same radio priority level, QoS traffic handling priority, and traffic class. If a packet flow context exists, NSAPIs that are multiplexed onto the same SAPI shall use the same radio priority level, QoS traffic handling priority, traffic class and packet flow identifier.
-
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 traffic handling priority and traffic class. If several network layers use the same QoS traffic handling priority and traffic class, 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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