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1. Introduction

Packet-Switched (PS) handover is a Rel-6 feature of the 3GPP system defined to support handover of packet-based services with low latency requirements, for example, the Conversational QoS class in A/Gb mode. 

This contribution analyses the requirements on PS handover stated by stage 2 (i.e. 3GPP TS 43.129 [1]) as well as the stage 3 protocol specification details for the case of reset to default values for PS handover.

After examination of the specifications on PS handover, this document highlights an issue that impacts the performance of the terminal when the PS handover is used which leads to undesirable effects.
2. Discussion 

2.1 Default values 

The LLC specification (see 3GPP TS 44.064 [2]) in table 9 specifies the LLC-layer parameter default values for the different SAPIs. Also, 3GPP TS 44.065 [3] for the SNDCP protocol shows the SNDCP-layer default values. 

These default values provide the minimum requirements in order to allow the LLC and SNDCP layers to perform their functionality. 
However, proper application operation usually requires better LLC and SNDCP values that the ones given by the specified default values. The need of better values becomes quite important for packet-based services with low latency requirements, for example, the conversational QoS class. For example, N-201-U parameter value of ~1500 might be desirable when the specified default value of N-201-U for the different SAPIs is never more than 500.
All this implies that the MS in certain situation has, for some user’s important applications/services, to perform XID negotiation procedure to negotiate better data-transfer parameters (LLC and SNDCP) in order to keep user and operator’s service performance.
2.2 Requirements on PS handover
3GPP TS 43.129 [1] specifies that the PS Handover Command message indicates whether the MS has to perform a Reset of LLC and SNDCP parameters (see 3GPP TS 44.064 [2] and 3GPP TS 44.065 [3]) to default values or to keep the LLC and SNDCP configuration that was applicable before the receipt of the PS Handover Command message.
A note in the stage 2 specification states that if Reset to default parameters is requested in the PS Handover Command message, in order to avoid collision cases, “the mobile station may avoid triggering the XID negotiation for any LLC SAPI used in LLC ABM, by wait for the SGSN to do so”.

Furthermore, 3GPP TS 43.129 [1] indicates that if the Reset to default parameters was included in the PS Handover Command message, then on receipt of the PS Handover Complete message the new SGSN initiates an LLC/SNDCP XID negotiation procedure for each LLC SAPI used in LLC ADM. In this case if the SGSN wants to use the default parameters, it shall send an empty XID Command message.
“If the new SGSN indicated Reset (i.e. reset to default parameters) in the NAS container for PS HO included in the PS Handover Command, then on receipt of the PS Handover Complete message the new SGSN initiates an LLC/SNDCP XID negotiation for each LLC SAPI used in LLC ADM. In this case if the SGSN wants to use the default parameters, it shall send an empty XID Command. If the new SGSN indicated 'Reset to the old XID parameters' in the NAS container for PS HO, no further XID negotiation is required for LLC SAPIs used in LLC ADM only.”
All the above shows that first of all, the MS is not prevented from triggering an XID negotiation procedure at any time. It is only said in a note that “the MS may avoid triggering the XID negotiation procedure”. 

Secondly, the new SGSN is not mandated to perform the XID negotiation procedure for each LLC SAPI (ADM) since stage 2 indicates that “the new SGSN initiates an LLC/SNDCP XID negotiation procedure for each LLC SAPI used in LLC ADM”. However, the new SGSN is mandated to send an empty XID Command message if it wishes to use the default parameters.
Taking a close look to 3GPP TS 44.064 [2] and 3GPP TS 44.065 [3] we can see that the MS is always allowed to perform an XID negotiation procedure at any time without any restriction. This seems sensible since the MS knows the requirements on data-transfer parameters set by the application running on the terminal by the user, e.g., applications that use the conversation QoS class.

In case of reset to default values is SGSN responsibility to send an empty XID command message if it wishes to use the default parameters. However, the sending of empty XID command can be lost on the radio link (does not arrive in the MS) or even worse, wrong SGSN implementations might not send it, though mandated by 3GPP. 
In the above cases, the MS needs at some moment in time be allowed to initiate an XID negotiation procedure. If the MS is not allowed to negotiate the data-transfer parameters for some applications, the connection will not be optimal.

The question is how long should the MS wait for an empty XID command message from the SGSN?

Usually, the 3GPP specifications provide timers for the MS to supervise similar situations and cope with problems when the mandatory scenarios do not take place. For example, all signalling procedures related to call control, SMS, session management and so on provide protective timers. However, this is not the case of PS handover.
3. Conclusion

This discussion paper shows that in case of reset to default value for PS handover, there is a need for the MS to know when is allowed to perform an XID negotiation, if the mandatory empty XID command message does not arrive.

Based on the analysis above, this contribution proposes to amend 3GPP specifications by introducing a new timer in the MS to indicate when it is again allowed to initiate an XID negotiation procedure.
The CR on “Introduction of a safe timer for PS HO” in C1-062130 presents a solution to the issue highlighted in this contribution.
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