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1. Introduction

At the last CT1 meeting (#42), the issue of one-to-one mapping of NSAPI-SAPI-PFI was discussed for the new releases of 3GPP specifications because of discussion paper in C1-060888 [1]. CT1 was in favour of introducing one-to-one mapping relationship between NSAPI and user-data SAPI. The decision on the solution was left for future meetings.
Currently, there is not one-to-one relationship between NSAPI and user-data SAPI. This means that 11 NSAPI values must use 4 user-data SAPI values, so multiplexing may be required. 

There are potential problems caused by the lack of one-to-one relationship between NSAPI and user-data SAPI for an MS. 

On one hand, the question is on which criteria the active NSAPIs of a particular MS are multiplexed onto user-data SAPIs. 3GPP defines, by means of multiplexing rules, that a number of Quality of Service (QoS) attributes have to be the same for all NSAPIs multiplexed onto the same SAPI. The current multiplexing rules limit possibilities for different QoS profiles for a particular MS. The limitations impose by the lack of one-to-one relationship between NSAPI and user-data SAPI are too restrictive for some applications. Not only that, but also the lack of one-to-one relationship between NSAPI and user-data SAPI in A/Gb mode leads to a rather messy handling of Aggregate BSS QoS Profile (ABQP) by the network, since 3GPP requires that all NSAPIs which are multiplexed onto the same user data LLC SAPI share the very same BSS packet flow context.
On the other hand, the multiplexing rules defined by 3GPP of how the multiplexing between NSAPIs and user-data SAPIs are very open which results in different implementations by different vendors. This causes undesirable effects in multi-vendor environments since inter-operability becomes difficult. Also, the same applies for the case when operators with different vendor infrastructure (having implemented different multiplexing rules) are required to cooperate. This most likely degrades operator’s service performance of new features, e.g., conversational services over (E)GPRS – VoIP –, services subject of PS handover.

All this implies that a one-to-one relationship between NSAPI and user-data SAPI is the preferred solution for new releases of 3GPP systems.

2. Discussion

In order to have one-to-one mapping two solutions are feasible as discussed at CT1#42.

The discussion paper in C1-060888 [1] describes one of the solutions by means of extending the SAPI value range. Another solution is to limit the number of NSAPI values. This is further elaborated as follows.
Limit the number of NSAPI values is the simplest solution from a technical point-of-view. Furthermore, it seems the best way forward since the use of separate PDP contexts (NSAPIs) for service differentiation is no valid any longer. 
Firstly, the charging management architecture already provides means of traffic, session and event charging. 
Secondly, the trend is to use the very same NSAPI to carry user-data for different services with similar characteristics and deploy service-based charging in the operator infrastructure based on data-packet inspection and classification. The current and future scenarios indicate that no more than 4 PDP contexts (NSAPIs) are needed to carry all necessary information for a particular MS.

Additionally, it is important to bear in mind that almost all MSes on the market that support A/Gb mode (dual-mode terminals included) cannot handle more than a few active PDP contexts (NSAPIs). The limit number of  NSAPI values that most of MSes support is 4. 
The solution of  limiting the number of NSAPI values implies that the maximum number of NSAPI values that would be allowed to be used for a particular MS is limit to the same number of user-data SAPI values as specified today, i.e., four. 

The NSAPI information element (IE) (defined by 3GPP TS 24.008 [2]) should be modified in order to limit the number of available NSAPIs to four. Therefore, the new NSAPI values range is identical to the number of user-data SAPIs.
The value part of a NSAPI information element is coded as shown in figure 10.5.153/3GPP TS 24.008 [2] and table 10.5.167/3GPP TS 24.008 [2].
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Figure 10.5.153/3GPP TS 24.008: Network service access point identifier information element

Table 10.5.167/3GPP TS 24.008: Network service access point identifier information element
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Considerations on the SGSN side

First of all, it is important to highlight that any SGSN supporting the proposed changes must be able to handle both supporting MS, which supports the new NSAPI value range, as well as the  legacy MS, which only supports up to the current NSAPI values (eleven). 
Modifications to the stage 2 on GPRS (i.e., 3GPP TS 23.060 [3]) because of multiplexing are needed. For example, the multiplexing rules would not be needed any longer. This implies that the SGSN implementation is simplified as well as the BSS.
It might be considered the inter-SGSN change scenario in which the old SGSN supports up to 11 NSAPI values while the new one supports the new NSAPI value range (four) when the roaming MS is a legacy MS with more than 4 active PDP contexts. In this case, the new SGSN should, for example, be able to either deactivate the PDP contexts that excess 4 or deactivate/modify one or some of the active PDP contexts in order to continue providing the MS all GPRS services. This may be left SGSN implementation specific.
Considerations on the MS side

The legacy MS, which may support more than four NSAPI values (4 active PDP Contexts simultaneously), is not affected by any proposed change. If an MS tries to activate an additional NSAPI value that the SGSN cannot support, it will be rejected using the current defined Session Management (SM) signalling (see 3GPP TS 24.008 [2]), e.g., ACTIVATE PDP CONTEXT REJECT message.
In addition, the supporting MS, which supports the new NSAPI value range, is not affected either.
3. Conclusion

In order to overcome the problems because of the different value range of NSAPI and user-data SAPI, it is proposed to introduce one-to-one relationship between NSAPI and user-data SAPI for new release versions of the 3GPP system. This requires a limited number of modifications to the 3GPP specified system, which leads to less complexity in the network. Two possible solutions are feasible.

The simplest and most future proof solution is to limit the number of NSAPI values. Therefore, no more than 4 PDP contexts (NSAPIs) are needed to carry all necessary information for a particular MS.

Finally, this discussion paper proposes that the one-to-one mapping by means of limiting the number of NSAPI values is agreed upon by CT1. 
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