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PSI/SI information transfer to source BSS during inter-BSS or inter-RAT PS Handover 
1. Introduction

In the LS sent by RAN2 to GERAN and RAN3 the following are stated:

“In performing the updates to add “inter-RAT PS Handover” functionality to the RAN WG2 specifications, it has been found that there needs to be some method for transferring certain GERAN SI and PSI blocks to the UE before the PS handover from UTRAN to GERAN can occur. 

[…]

However, the GERAN SI/PSI is identical to the information that is currently stored in the RNC for use with “Network Assisted Cell Change from UTRAN to GERAN”. Hence RAN2 feels that id this information is maintained in the RNC, and then it could be transferred directly by RRC to the UE in the HANDOVER FROM UTRAN COMMAND message. “

1.1 Background

Currently 3GPP TS 44.060 specifies:
“For the case of PS handover from A/Gb mode to A/Gb mode the network shall send the mobile station PACKET NEIGHBOUR CELL DATA messages containing PSI messages (PBCCH allocated in new cell) or SI messages (PBCCH not allocated in new cell) corresponding to the new cell prior to sending it the PS HANDOVER COMMAND message directing it to that cell. PACKET NEIGHBOUR CELL DATA messages are received on PACCH as described in sub-clause 8.8.1. The minimum set of SI and PSI messages to be sent in PACKET NEIGHBOUR CELL DATA messages is as follows:

-
If PBCCH is not allocated in the new cell then SI3, SI1 (if present in the new cell) and SI13 shall be sent.

-
If PBCCH is allocated in the new cell then PSI1, a consistent set of PSI2 messages and PSI14 shall be sent.

For the case of PS handover from Iu mode to A/Gb mode the network shall send the mobile station the same set of PSI messages or SI messages corresponding to the new cell as for the case of PS handover from A/Gb mode to A/Gb mode. In this case the network sends the mobile station the system information corresponding to the new cell within the Handover from UTRAN Command message as described in 3GPP TS 25.331.”
2. Problem
2.1 BSS
During the Intra-BSS and Inter-BSS scenario the MS shall receive the PSI/SI information prior to PS handover. Getting this information is a pre-requisite for the PS Handover to succeed. This implies that in order to transfer the PSI/SI information to the source BSS which builds the PACKET NEIGHBOURING CELL DATA message, O&M or RIM procedures must be used.  Another solution however could be considered, given PS Handover does require signalling exchange between source and target nodes prior to execution (see section 3). 

2.2 RNC

In UTRAN side the solution using the RIM procedures for the SI/PSI information delivery is more complex, as the GERAN SI/PSI shall be sent within the Handover from UTRAN COMMAND message. If the RIM procedures are used for the GERAN SI/PSI delivery, the RNC needs to add that information to the HANDOVER FROM UTRAN COMMAND together with PS HANDOVER COMMAND message, which is received in the Target BSS to Source BSS Transparent Container message, while building the RRC message. 

Another option would be to include the PSI/SI information in the  current transparent container which is received due to the PS Handover Command message from the target BSS.. 
Additionally in UMTS network, a call can be engaged in DRNC and SRNC. In this scenario SRNC has to request the PSI/SI blocks from DRNC (=CRNC), if the RIM procedures are used. To avoid any additional delays in the PS Handover procedure the GERAN SI/PSI should be always available in DRNC. In case the GERAN SI/PSI information is delivered in the same transparent container with the PS Handover command, the SRNC need not to request the SI/PSI information from DRNC.

3. General Solution

The solution for the highlighted problems should be the same for Inter-BSS PS Handover and Inter-RAT PS Handover. 

The simpler solution would be to add the information to the Target BSS to Source BSS and send it to the source BSS (inter BSS scenario) or to the source RNC (inter-RAT scenario).
3.1 Inter-BSS solution
The solution for the inter-BSS scenario is the following:

· Indicate with a flag from the source BSS if PSI/SI information needs to be sent from the target BSS to the source BSS. The indication is sent transparently through the CN within the Source BSS to the Target BSS container. 
· Add PSI/SI information to the Target BSS to Source BSS, if needed; and
· Send it transparently through the CN from the target BSS to the source BSS in the transparent container PSI/SI information, as highlighted in section 2 in the PS Handover REQUEST ACK and PS REQUIRED ACK messages. 

· Source BSS includes the PSI/SI information in the PACKET NEIGHBOURING CELL DATA message sent to the MS before of sending the PS HANDOVER COMMAND message.
The proposed solution is illustrated below for the inter-BSS PS handover in the Figure 1 and Figure 2.
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Figure 1. Inter-BSS PS Handover PSI/SI information transfer between target BSS and source BSS -preparation phase, GERAN A/Gb mode to GERAN A/Gb mode 
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Figure 2. Inter-BSS PS Handover PSI/SI information transfer between target BSS and source BSS -execution phase, GERAN A/Gb mode to GERAN A/Gb mode 

3.2 Inter-RAT PS Handover solution, UTRAN to GERAN A/Gb mode scenario
The solution for the inter-RAT scenario is the following:
· Indicate with a flag from the source RNC if PSI/SI information needs to be sent from the target BSS in the Target BSS to Source BSS transparent container. The indication is sent transparently through the CN within the Source BSS to the Target BSS container.
· Add PSI/SI information to the Target BSS to Source BSS transparent container, if needed; and

· Send it transparently through the CN to the source RNC into the Target BSS to Source BSS transparent container within the PS HANDOVER REQUEST ACK message to SGSN and then SGSN forwards it to the source RNC within RELOCATION COMMAND message.

· Source RNC includess the SPI/SI information and PS HANDOVER COMMAND message in the HANDOVER FROM UTRAN message and sends it to the MS/UE (see 3GPP 25.331).
The proposed solution is illustrated below for the inter-RAT PS handover in the Figure 3 and Figure 4.
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Figure 3. Inter-RAT PS Handover  PSI/SI information transfer between target BSS and source RNC -preparation phase, UTRAN Iu mode to GERAN A/Gb mode 
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Figure 4. Inter-RAT PS Handover, PSI/SI information transfer between target BSS and source RNC -execution phase, UTRAN Iu mode to GERAN A/Gb mode 

4. Summary of the impacts on the MS and network nodes

4.1 MS/UE

None.
4.2 BSS/RNC

For the Inter-BSS/Inter-RAT PS Handover concept with support of PS Handover 3GPP TS 43.129 signalling, the following impacts are foreseen to the BSS/RNC:

· During the preparation phase, the source RNC or source BSS sends the indication flag in the Source BSS to Target BSS transparent container if PSI/SI information needs to be sent in the Target BSS to Source BSS container. 
The flag indication (requesting the PSI/SI Information from the target) is used to optimize the transfer of the information in the transparent container. If RIM procedures are supported in the network then PSI/SI Information need not to be delivered in the transparent container. Allowing the use of the indication allows us to cover both situations: RIM procedures supported or not in the network during Inter-BSS and Inter-RAT PS handover.
· During the execution phase, the signalling solution is based on the transfer of the information in the transparent container Target BSS to Source BSS.
· Target BSS builds PS HANDOVER COMMAND message and also the container for the PSI/SI messages and sends it transparently through the CN to the source RNC/ BSS into the Target BSS to Source BSS transparent container within the PS HANDOVER REQUEST ACK message to SGSN and then SGSN forwards it to the source RNC/source BSS within RELOCATION COMMAND/PS HANDOVER REQUIRED ACK messages
· In GERAN, Source BSS forms PACKET NEIGH CELL DATA and sends it to the MS before of sending PS HANDOVER COMMAND message (see 3GPP TS 44.060) 
· In UTRAN, Source RNC builds HANDOVER FROM UTRAN messageincluding the PS HANDOVER COMMAND message and PSI/SI information (see 3GPP TS 25.331) 
4.3 SGSN

No impacts foreseen on the SGSN.

5. Summary of impacts on Specifications

The following impacts are foreseen to the specification if the solution of transferring PSI/SI information is sent via transparent container to the Source BSS. 
Table 1. Impacts on Specifications when PSI/SI information is sent via transparent container to the Source BSS  
	48.018
	PSI/SI Information is added to Target BSS to Source BSS transparent container
PSI/SI Indicator is added to Source BSS to Target BSS container.

	
	


6. Conclusion

This document shows that to support Inter-BSS and Inter-RAT PS Handover all the relevant information can the delivered between the target end and source end with the PS Handover specific messages without the re-use RIM procedures.
Thus the document proposes a simpler solution of using transparent container solution in order to:
· Overcome the limitation of the RIM/NACC procedures which are optional in the network and PS HANDOVER feature.
· To be able to perform inter-RAT PS Handover

· To have a common solution for inter-RAT and inter-BSS PS Handover

Most impacts are located on the target BSS.
However the re-use of the RIM procedures could be considered as an optional alternative in the networks where the RIM procedures are used for other purposes already. 
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