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1. Introduction

Figure1 depicts a failed UE not invloved relocation procedure. 
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Figure 1

In step 8 UE receive the UTRAN Mobility Information message from target RNC and can decode it correctly if no ciphering algorithm or same ciphering algorithm is used in the source RNC and target RNC. But if target RNC decide to use a different ciphering algorithm from that in source RNC due to e.g. target RNC’s capability or operator’s policy, UE will fail to decode this message. This is because before UE receive the UTRAN Mobility Information message UE has no idea what ciphering algorithm will be used in target RNC, so it will keep receiving message with the legacy ciphering algorithm. While the message will be ciphered with new ciphering algorithm before it is transmitted by target RNC.
2. Discussion
One way to solve the problem is to send the UTRAN Mobility Information message through source RNC. 
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Figure 2

In Figure2 step4 the RRC container IE included in Relocation Request Ack message could be used to carry the UTRAN Mobility Information message along to the source RNC through CN (step 5). In the message ciphering algorithm of target RNC is included. But “RB with PDCP information list” IE is not available because the message is built before receiving Relocaiton Commit message. 

In step 6 the “UTRAN Mobility Information” message is sent to UE ciphered with source RNC’s ciphering algorithm 
At the same time source RNC send “Relocaiton Commit” message to target RNC. After target RNC receive the message it become SRNC and get ready to receive “UTRAN Mobility Information Confirm” message from UE. “Relocation Commit” message can always arrive at target RNC before “UTRAN Mobility Information Confirm” because later one is transmitted through radio interface. It could be depicted by following figure 3:
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Figure 3

UE will decipher the “UTRAN Mobility Informatio” with legacy ciphering algorithm and then response “UTRAN Mobility Information Confirm” with new ciphering algorithm which is included in the “UTRAN Mobility Information ” message. What UE will do after receiving the “UTRAN Mobility Information” is exactly the same as those currently described in the specificaiton.
The message “UTRAN Mobility Information” carried in RRC container could have two alternatives:
1. to be included in the “DL DCCH Message” IE.

2. to be included explcitly just as other messages e.g. RB setup etc.

If no lossless relocation is demanded alternative 1 is prefered because the message is not necessary to be modified due to PDCP sequence number information. The message will be tranmitted transparently to the UE and target RNC shall integrity protect the message if applicable.
If lossless relocaiton is demanded alternative 2 is prefered because message need to be modified due to PDCP sequece nubmer information. And the messgae will be integrity proctected by target RNC if applicable.
3. Conclusion 
If ciphering algorithm is changed during relocation procedure (UE not involved) UE can not decode the “UTRAN Mobility Informatio” correclty unless the message is transmitted through source RNC ciphered with legacy ciphering algorithm. And two alternatives are suggested to be used for lossless relocaiton and none lossless relocaiton respectively.
If RAN2 approve this discussion ZTE would like to contribute related CR later on.
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