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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. 

PS Handover reduces the service interruption of the user plane information at cell change compared to the cell-reselection procedure. 

This contribution analyses the current PS Handover stage 2 specification (i.e. 3GPP TS 43.129 [1]) and describes some alternative proposals to simplify the impacts on core-network protocols while fulfilling the requirements outlined in 3GPP TS 43.129 [1].

2. Discussion

2.1 Comments on 3GPP TS 43.129

Upon reviewing the PS Handover Stage 2 description outlined in 3GPP TS 43.129 [1] sent to CN1 from GERAN2 in N1-041977 the following observations have been made:

The inclusion of XID parameters and remapping information in the PS Handover Command message (i.e. the Target BSS to Source BSS Transparent Container) sent to the MS, implies that the RR-sublayer would need to unpack and decode the contents of the container, and also distribute the different parameters to the SM, SNDCP, LLC and GMM protocols. To enable this, direct communication between RR-SM, RR-SNDCP, RR-LLC and RR-GMM would need to be made possible. 

As a consequence there would need to be a new SAP defined between RR and SM, furthermore new service primitives would need to be defined for the RR-SM, RR-SNDCP, RR-LLC and RR-GMM communication. 

That new principle of having unpacking and distribution made by the RR-sublayer results in large impacts to non-access stratum entities and interfaces and unnecessarily complex implementations in the terminals.

Some alternative proposals have been identified that could help minimize the complexity associated with the implementation of the PS Handover feature with minimal impact on PS service interruption times. The following working assumptions serve as the basis for making the alternative proposals presented in section 2 below:

· The need to perform new SAPI and PFI allocations for any given PDP Context as a result of performing a PS handover can be viewed as minimal. As such, accommodating this SAPI/PFI allocation case should not be emphasized at the cost of increased complexity associated with the PS Handover feature (i.e. defining a new mechanism for XID Command – Response exchanges) or increasing the size of the PS Handover Command message. 

Note that for the case of inter-RAT PS handover from Iu mode to A/Gb mode it can reasonably be expected that SAPI and PFI allocations would already exist by ensuring that these values are always allocated during PDP Context Activation procedures performed during Iu mode and are forwarded by use of the GTP protocol.

· Allowing user plane information to be ciphered as early as possible following the completion of the PS handover procedure should be supported (i.e. the very first uplink or downlink LLC PDUs containing user plane payload sent after MS arrival in the new cell should be subject to ciphering if ciphering is desired). This capability is supported by the current 3GPP TS 43.129 [1] and should be maintained but not by allowing XID Commands to be included within a PS Handover Command message.

2.2 Proposals

In light of the working assumptions identified above the following changes are proposed for 3GPP TS 43.129 [1]:

· Do not include XID Command messages in the PS Handover Command message. Instead, the SGSN can send one or more XID Command messages (if necessary) with all needed parameters to an MS after it detects its arrival in the new cell. This keeps the impacts on 3GPP TS 44.064 [2] and 3GPP TS 44.065 [3] down to an absolute minimum (i.e. the XID Command – XID Response and SABM-UA procedures are unchanged). 

· In case of inter-SGSN change it should be investigated whether it is possible to transport the old IOV-UI value from the old SGSN to the new one in order to reduce the PS Handover procedure in order to enable the option of blind transmission as defined by 3GPP TS 43.129 [1]. Therefore, the IOV-UI value will not be needed to be sent to the MS at every PS Handover procedure.

· Allow the PS handover command to include a ciphering algorithm indication and an indication of whether current or default XID parameters should be used in the new cell for each LLE (LLC) and SNDCP entity associated with a PDP Context receiving PS handover treatment and not requiring new SAPI and PFI allocations. This keeps open the option of resuming ciphered PS services in the new cell without first having to perform an XID Command – Response exchange.

· Allow the PS Handover procedure to allocate resources for PDP Contexts that require new SAPI and PFI allocations. To minimize the PS service interruption time associated with such PDP Contexts the new SGSN can send corresponding XID Commands (containing the SAPI and PFI allocations) upon first detecting the presence of the MS in the new cell. Note that one of the remaining “reserved” SAPI values can be used for an XID Command – Response exchange performed to not only allocate XID parameters but to also identify the corresponding N-SAPI, SAPI and PFI values.

Note that the LLC XID Command – Response exchange is performed completely independently of the RAU procedure (if needed).

3. Conclusion

As extensive updates in terminals are required with the current proposal outlined by 3GPP TS 43.129 [1], this will most likely make this solution expensive and available only at a late point in time. This is obviously not desired.

This discussion paper presents alternative proposals to simplify the impacts on core-network protocols. Therefore, the existing legacy core-network procedures are re-used as much as possible while keeping fully the PS handover functionality defined by 3GPP TS 43.129 [1]. 

The impact of these proposed changes on PS service interruption times when new SAPI and PFI values are not required is seen as negligible compared to the equivalent scenarios (including blind transmission) specified by the current version of 3GPP TS 43.129 [1]. 

When new SAPI and PFI values are required for a given PDP Context and the new SGSN still chooses to allocate PS Handover resources for that PDP Context, the impact of the proposed changes on user plane service interruption translates to an additional negligible time for sending the XID Command to the MS compared equivalent scenarios specified by the current version of 3GPP TS 43.129 [1]. The minimal increase in PS service interruption time associated with this case is seen as acceptable in light of the ability to minimize the occurrences of this case in the first place, the reduced complexity of the PS Handover feature and the benefit of minimizing the payload carried by a PS handover command.

Finally, the current 3GPP TS 43.129 [1] does not reuse the legacy procedures, but impacts all layers above the RR-sublayer. Certainly, new error cases will be created by newly defined procedures. The proposals described in this discussion paper relies on known-fully tested protocols, then solution is easier to implement, also easier to test and faster to market.
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