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1. Introduction

The present document contains an investigation related to the introduction of further LLC SAPIs for the data transfer in addition to the already existing one (SAPI 3, SAPI 5, SAPI 9, SAPI 11). The starting point of the investigation first of all is the relation to the number of NSAPIs, which are possible. Currently there are 11 NSAPIs available for a user provided by the SNDCP layer in GPRS, which means that an user have the possibility to establish up to 11 PDP contexts. Currently there are 4 LLC SAPIs available for data transfer and 8 are reserved (see table 2 in the annex). This means that 11 NSAPIs must use 4 LLC SAPIs [3], an example is shown in the following figure.
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Figure 1: NSAPI / SAPI mapping
Due to the introduction of the traffic class streaming and conversational in GERAN A/Gb mode in addition to the existing traffic class background and interactive as well as the introduction of the Allocation/Retention Priority (ARP) feature and the signalling indication it is worth to consider the introduction of further LLC SAPIs for data transfer. 

2. Discussion

The consideration of further LLC SAPIs is related to the question how 11 NSAPI are multiplexed to the LLC SAPIs, which leads to the question based on which criteria the active NSAPIs per user are multiplexed to LLC SAPIs. There are a lot of criteria how the multiplexing between NSAPIs an LLC SAPIs could be done:  

1. Traffic class, independent of the ARP priority level or traffic handling priority

2. Traffic class and ARP

3. Traffic class and traffic handling priority 

4. …

The question is now, which one is the most appropriate criteria for NSAPI, SAPI multiplexing and is it necessary to take the ARP priority levels (1,2, 3), the traffic handling priority for traffic class interactive (1,2, 3) as well as the signalling flag into account? 

The following table [4] shows the different traffic classes and the parameters, which involves a further separation of all traffic classes:

	Traffic class
	Conversational class
	Streaming class
	Interactive class
	Background class

	Traffic handling priority
	
	
	1,2,3
	

	Allocation/Retention priority
	1,2,3
	1,2,3
	1,2,3
	1,2,3

	Signalling indication
	
	
	X
	

	-> Number of different bearers in each traffic class
	3
	3
	10
	3

	How many LLC SAPIs are needed to distinguish between the different bearers within one traffic class?
	3
	3
	10
	3


Table 1: Allocation of SAPI values

Because of the separation of the ARP priority level, all traffic classes have 3 different bearers. The same applies also for the traffic handling priority and the signalling flag for traffic class interactive. If all these parameters are taken into account the for traffic classes conversational, streaming and background 3 different bearers and for interactive 10 different bearers are distinguishable. The latter one is derived due to the introduction of ARP and the signalling flag indication

Regarding the NSAPI – SAPI relation for the traffic class conversational the outcome of the FS [1] was to have a one to one relation between PDP context (NSAPI) and SAPI, PFI. 

Further considerations lead to the question how to share PFC. When two or more PDP contexts have similar QoS profiles, they may share one PFC.

The QoS profiles are e.g. not similar when:

· They have different traffic classes

· They have different traffic handling priorities

· One is a signalling bearer

· They have different ARP priority levels

When applying LLC SAPI sharing it must be ensured that the frames do not run out of sequence. Especially in ABM it is important that this does not happen because the MS will request retransmission if it detects a gap. 

In ADM the in-sequence delivery is not so critical, however if a certain window is exceeded the frames are discarded.

It can be concluded that two or more PDP contexts with different QoS profiles (as above), which shares one LLC SAPI may cause out-of-sequence delivery in one LLC mode. 

LLC SAPI sharing with PDP context(s) in ADM and the other in ABM is possible in any case because the modes have their separate sequence numbers. 

3. Questions
· How are the different PDP contexts (NSAPIs) mapped to the LLC SAPIs?

· Is it possible to multiplex PDP contexts with different traffic handling priorities to the same LLC SAPI or is there the need to have different LLC SAPIs? 

· The same question applies generally for different PDP contexts having the same traffic class but different ARP values?

4. Conclusion & Proposal

Based on the considerations in this document it seems that the introduction of further LLC SAPIs for data transfer is required. The current limitation of 4 LLC SAPIs provided by the LLC layer is possibly not sufficient for the amount of active PDP contexts a user may have. In the worst case 11 PDP contexts are active per user. This new requirement (more data SAPIs) is also justified because the multiplexing between NSAPIs and LLC SAPIs is no longer related only to the traffic class interactive and background, but also related to support the real time traffic class conversational and streaming. Moreover with the further separation of the traffic classes with the ARP priority levels and the introduction of the signalling flag for traffic class interactive further arguments are given.  
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Annex

LLC Layer functional model




Figure 2: Functional model of the LLC layer [2]
Allocation of SAPI  values 

	SAPI
	Related Service
	SAP Name

	0000
	Reserved
	-

	0001
	GPRS Mobility Management
	LLGMM

	0010
	Tunnelling of messages 2
	TOM2

	0011
	User data 3
	LL3

	0100
	Reserved
	-

	0101
	User data 5
	LL5

	0110
	Reserved
	-

	0111
	SMS
	LLSMS

	1000
	Tunnelling of messages 8
	TOM8

	1001
	User data 9
	LL9

	1010
	Reserved
	-

	1011
	User data 11
	LL11

	1100
	Reserved
	-

	1101
	Reserved
	-

	1110
	Reserved
	-

	1111
	Reserved
	-


Table 2: Allocation of SAPI values [2]































� In TS 23.107 the Signalling Indication (YES/NO) is introduced, which is sent by the UE in the QoS IE. 
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