3GPP TSG-GERAN2 Meeting #25
Tdoc GP-051582
Montreal, Canada, 21-23 June 2005
Source:
Siemens
Title:
On the Dependency between PS Handover, NSAPI-SAPI-PFI Re-mapping and the Support of Multiple TBFs 

Agenda item:
7.2.5.3.2 PS Handover 

1.  Introduction 

Until now, the discussion whether there is a need for an NSAPI-SAPI-PFI re-mapping during PS handover concentrated on the question whether the target SGSN can be expected to support any possible NSAPI-SAPI-PFI configuration or not. The purpose of this contribution is to show that there is also a dependency on the support of the feature "multiple TBF" by the target BSC. Thus, also a network with a multi-vendor GERAN could considerably benefit from the possibility of an NSAPI-SAPI-PFI re-mapping.
2. Description of the problem
2.1 Applicability of the different multiplexing configurations

Since R99 the standard has offered 3 alternatives for the multiplexing of PDP contexts using the same QoS traffic class:
(i) 1-to-1-to-1 mapping (no multiplexing), i.e. 

PDP context 1 gets NSAPI 5, SAPI 3, PFI 8,

PDP context 2 gets NSAPI 6, SAPI 5, PFI 9,
(ii) multiplexing on SAPI level, i.e.
PDP context 1 gets NSAPI 5, SAPI 3, PFI 8,

PDP context 2 gets NSAPI 6, SAPI 3, PFI 8,
(iii) multiplexing on PFI level, i.e. 

PDP context 1 gets NSAPI 5, SAPI 3, PFI 8, 

PDP context 2 gets NSAPI 6, SAPI 5, PFI 8.
Configurations (i) and (ii) have been part of the standard since R97; configuration (iii) was added in R99. Inter-operability tests have shown that different vendors prefer to use different configurations.

In practise, configuration (i) should be used for two PDP contexts using the same QoS traffic class only if both the MS and the BSC support "multiple TBFs", because if packet flow contexts (PFCs) are used at the radio interface, then at a certain time an uplink TBF is always related to one packet flow context only, identified by a packet flow identifier = PFI, and it can only be used for user data belonging to this packet flow context. 
Consequently, if the MS or the BSC does not support multiple TBF and the MS needs to send data packets belonging to the two different PDP contexts by turns, it has to send a PACKET RESOURCE REQUEST message each time it needs to change the packet flow, wasting a lot of uplink bandwidth for signalling purpose. Also in the downlink there would be a waste of radio resources, due to the need to send corresponding PACKET UPLINK ASSIGNMENT / PACKET TIMESLOT RECONFIGURE messages.
The extent of the problem depends on the frequency and size of the packets produced by the upper layers, and therefore it is particularly important in case of real-time applications. It is expected that in such scenarios, the effective bandwidth of the uplink TBF can be reduced by ~ 20 – 33%. Furthermore, if the two applications have different channel requirements so that the BSC needs to adapt the scheduling at each change of the packet flow context, this may have a detrimental effect on the overall system performance in the cell.
So we see that when the MS or the BSC does not support multiple TBF, configuration (ii) or (iii) would be clearly preferable, since with these configurations no change of the packet flow context would be required.

2.2 PS handover from a BSC supporting multiple TBF to a BSC not supporting multiple TBF

Let us now consider a network with SGSNs and a GERAN provided by vendor A in region A and SGSNs and a GERAN provided by vendor B in region B. The GERAN from vendor A supports multiple TBF, whereas the GERAN from vendor B does not. 
(Note that the example would also work, if all SGSN were provided by vendor A.)

If the subscriber activates 2 PDP contexts using the same QoS traffic class while roaming in region A, the SGSN may assign an NSAPI-SAPI-PFI configuration (i), according to the preferences of vendor A. After an inter-SGSN handover to region B, if the NSAPI-SAPI-PFI configuration is maintained, one of the two packet flows will be suspended since the target BSC will assign only 1 TBF for one of the two packet flow contexts. The further proceeding will then depend on the MS implementation:
a) The MS may try to serve both PDP contexts according to the user data provided by the respective applications. This is probably the worst case, since it requires signalling at each change of packet flows, as described in the previous section, and effectively slows down both packet flows until the SGSN can modify the NSAPI-SAPI-PFI mapping by means of a PDP context modification after the routing area update procedure has been completed.
b) The MS may serve only one of the two PDP contexts until the SGSN can modify the NSAPI-SAPI-PFI mapping by means of a PDP context modification after the routing area update procedure has been completed. This means that only one PDP context can be handed over; for any additional PDP context the performance is the same as for a normal inter-SGSN routing area update.

c) It has been proposed during offline discussions that the MS may send the uplink packets for all packet flow contexts using the default PFI. This requires only the transmission of one PACKET RESOURCE REQUEST message in uplink direction, but it is unclear which side effects the classification as "default" = "best effort" traffic may have on the BSC side, e.g. for the scheduling of the new TBF. Besides, what would be the trigger for the MS to return to the normal use of packet flow procedures? – Finally, it should be noted that the proposed MS behaviour is not conform to the current standard, because it is certainly non-standard behaviour to use the default PFI instead of the PFIs assigned by the network when the network supports the feature "packet flow context". So it requires the implementation of a special functionality, with a questionable benefit compared to the next solution.
d) If NSAPI-SAPI-PFI re-mapping were possible during the PS handover, the target SGSN could adapt the configuration for the target cell to the capabilities of the BSC by changing to configuration (ii) or (iii), and the MS could immediately resume the data transfer for both PDP contexts. In the beginning there would be a short slow down for all PDP contexts, since the XID parameters cannot be kept if a re-mapping is needed, however, resumption of the "full speed" would be possible much earlier than with solutions (a) or (b) (see related CR to TS 43.129). 
2.3 PS handover from 3G-SGSN to 2G-SGSN
It has been proposed that also a 3G-SGSN should assign a PFI for each activated PDP context, because then an assignment at inter-RAT PS handover to A/Gb mode would not be necessary. While it is quite easy to specify such a requirement, the problem is what type of multiplexing configuration the 3G-SGSN should choose: (i), (ii) or (iii)?
Firstly, the 3G-SGSN will have to analyse the GERAN-specific (!) MS radio access capability to determine whether the MS supports multiple TBFs. Secondly, and this is the more important obstacle, the 3G-SGSN is not aware of the capabilities of all possible target BSCs, and it should certainly not be requested to be so. 

With NSAPI-SAPI-PFI re-mapping, the inter-RAT PS handover to A/Gb mode does not provide any special problem compared to intra-RAT handover, since the target SGSN can either assign PFI values or accept the values indicated by the 3G-SGSN with or without changes.

Please note that our CR to TS 43.129 proposes to transfer the NSAPI-SAPI-PFI mapping and the related XID parameters also during a sequence of 2G-SGSN -> 3G-SGSN -> 2G-SGSN handovers via a 3G-SGSN, in order to avoid unnecessary re-mappings and associated XID re-negotiations. In a homogeneous network (with regard to SGSN or BSC capabilities) this will help to optimize the procedure, but in an inhomogeneous network a re-mapping would still be necessary.
3. Possible solutions:
If we consider the scenario described in section 2.2, several solutions are conceivable:
a) Adaptation to the target SGSN/BSC: it could be specified in the standard that the serving SGSN shall select the NSAPI-SAPI-PFI configuration according to the capabilities of all possible target SGSNs/ BSCs. This would mean that configuration (i) cannot be selected until the complete network is upgraded to support multiple TBFs. For this purpose each SGSN would need to implement a flag indicating the "network upgrade status" in its configuration data base. - If we look at the discussion about re-mapping thus far, we do not think that this looks like an agreeable solution.
b) Mandatory support of multiple TBFs: it could be specified in the standard that a GERAN supporting PS handover shall also support the feature multiple TBFs. – Maybe most MS and GERAN implementations supporting real-time PDP contexts would support multiple TBFs anyway, since uplink data transfer for any parallel PDP context, whether real-time or not, could interfere with the packet flow for the real-time PDP context, if the MS or GERAN supported single TBF only. But until now this is not an explicit requirement in the standard.

(A less restrictive requirement would be to make the support of multiple TBF a mandatory pre-requisite for any network supporting activation of more than one real-time PDP context in parallel. In practise this would mean, however, that in a multi-vendor network only one real-time PDP context can be supported until the complete network is upgraded to support multiple TBF. I.e. as with proposal (a), one would have to wait for the slowest vendor.)
c) NSAPI-SAPI-PFI re-mapping: in our view this is the only solution that provides the necessary flexibility. It puts some additional burden of implementation on the mobile station, but there are many other examples where the mobile station has to cope with the inhomogeneous capabilities of the network (e.g. change of the speech codec or the cipher algorithm during CS handover, change of the data rate for non-transparent CS data services during CS handover; change of the cipher algorithm and the XID parameters during PS handover, …). – And the implementation effort would probably be considerably lower than the implementation effort for proposal (b). 
d) Do nothing: if the configuration cannot be supported after the handover, it is just "bad luck" for the subscriber. This looks like the easiest solution, but in practise subscribers and operators might not become very happy with this alternative, and it might result in a bad user perception of the feature PS handover.  
4. Conclusion

In section 2 of this paper we have shown that a network with a multi-vendor GERAN, where parts of the GERAN do not support the feature multiple TBFs, could considerably benefit from the possibility of an NSAPI-SAPI-PFI re-mapping. (Anyway, such a mechanism is still believed to be required in any case for inter-RAT PS handover.)  
Alternatively, the problem could be avoided by specifying in the standard that a GERAN supporting PS handover shall also support the feature multiple TBFs.
It is proposed that GERAN2 reconsider the issue of NSAPI-SAPI-PFI re-mapping in the light of arguments presented in this paper and agree on the possibility to perform a re-mapping during any inter-SGSN handover to A/Gb mode or specify that a GERAN supporting PS handover shall also support the feature multiple TBFs.
