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1. Introduction

The Intra Domain Connection of RAN Nodes to Multiple CN nodes(This contribution call this feature as Iu-Flex hereby) in 23.236 shows an mechanism with regards to the Paging procedure while the paging is sent without TMSI. This contribution intends to raise a possible issue with regards to this mechanism by overlooking current RANAP and RRC specification.

2. Paging mechanism describe in 23.236

The basic paging mechanism with regards to the normal paging procedure (paging by the TMSI) does not have any issue since the RRC: Initial Direct Transfer message(which convey the paging response) will contain the Routing Parameter of TMSI in IDNNS(Intra Domain NAS Node Selector) so the RNC can derive the NRI(Network Resource Identifier). The NRI is a identifier that the RNC can identify which CN node shall the paging response be directed to, it is part of the TMSI and the Routing Parameter of TMSI in IDNNS is the value of NRI itself.

3. Possible issue in Paging without TMSI

The possible issue is regarding with the paging without TMSI.

The mechanism with regards to the Paging without TMSI is described in chapter 4.4 of 23,236. Quoting as below:

In case a MSC/VLR sends a paging-request/paging with IMSI, the NAS node selection function in the BSC/RNC shall upon reception temporarily store the MSC/VLR-identity of the node that issued the paging-request/paging message. If the MSC/VLR initiates the paging procedure via Gs-interface the SGSN has to add the MSC/VLR-identity to the paging-request/paging message. 

If the NAS node selection function receives a paging-response with an IMSI then it should check the temporarily stored MSC/VLR-identities on entries matching this IMSI and forward the paging-response to the node identified by this MSC/VLR-identity.

Similar to the paging with TMSI, the UE will initiate a Initial Direct Transfer message containing the paging response and will set the Routing Parameter of IMSI in the IDNNS of RRC: Initial Direct Transfer message in this case. the Routing Parameter of IMSI in IDNNS also  has 10 bits of length, this is the place where the possible issue coming from.

Since the length of the Routing Parameter(IMSI) in IDNNS has only 10 bits, it is possible that more than two(including two) UEs are allocated as the same value. This is because the value of the Routing Parameter of IMSI is done as “(IMSI div 10) mod 1000”. If these UEs have to be routed to the different MSC/VLR respectively, it will be not possible for the RNC to know which MSC/VLR shall be routed to. If the RNC route the UE to the incorrect MSC/VLR, the MSC/VLR will request the UE to have a location update.

As widely known that the Paging without TMSI is the case e.g. when the MSC/VLR restart before the Paging was sent. Normally, more than two(include two) MSCs/VLRs re-start at the same time can be seen as very rare case. However, this can occur due to a disaster such as earthquake. In such a case, if the RNC route the UE to the incorrect MSC/VLR(which did not sent the paging to that UE), the MSC/VLR will request the UE to have a location update and therefore will increase the signalling traffic. This kind of signalling load shall be avoid especially during the disaster.

4. Possible solution

To solve the possible issue which may lead to unnecessary signalling overload, two alternatives can be  considered.

Solution 1) Introducing the whole IMSI (not only 10 bits) in the IDNNS (in RRC: Initial Direct Transfer message) so the RNC can route the UE(paging response) to the correct MSC/VLR(which has sent the Paging)

Solution 2)The RNC look into the NAS message(in this case, CM Service Request) so the RNC can deduce the IMSI from the NAS message.

Solution 2) is not a beautiful way to go because if the RNC shall look into the NAS message, that means the RNC has to know all the NAS message including location update, attach, detach etc.

Solution 1) is better compare to solution 2). However it might have an argument if it is good to convey IMSI in the RRC message. 

5. Conclusion and Proposal

It is proposed to discuss this possible issue and consider a nice solution when the Iu Flex is introduced in Rel5.

It could be possible to send a LS asking SA-WG2 if the solution can be accepted.
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