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1.
Introduction 

TSG_SA #40 Report [1] indicates that “System Architecture Evolution (SAE) – 23.401 highlights: Mobility Management procedures including Idle Mode Signalling Reduction (ISR) completed”, which invalidates the status “ISR is put on hold” as indicated in 3GPP TSG CT WG 1 Meeting #53 report [2].

The present document analyzes and compares the aspects and proposals of handling the temporary mobile identities at Intersystem change to 2G/3G for supporting ISR which had been discussed at CT1’s previous meetings with those approved by 3GPP CT1 and SA (documented in 3GPP TS 23.401). It also highlights the commonalities so as to draw the essential understanding/conclusion on which the change requests to 3GPP TS 24.008 can base. 
2.
History of CT1 discussions
In order to support the ISR feature, Tdoc C1-081015 (discussion paper) discussed at least at some length three alternatives of handling the temporary Mobile Identities in the situation where the S1 mode to the A/Gb and Iu mode intersystem change happens in order to support the ISR. Although no conclusion could be made at that time, it is worth repeating here that the so-called Alt. 1 in Tdoc C1-081015 which is based on the use of an additional release-indication-bit had been deprecated and dismissed by 3GPP CT1 in general. Therefore, the Alt. 2 seemed to be worth forth considering. A quotation of the Alt. 2 is shown below.
</Quotation of C1-081015>

Table 2: Alternative 2

	
	rel-8 SGSN and pre-rel-8 SGSN

	S1 mode to A/Gb mode
	If an old P-TMSI available,

TLLI <- M-TMSI 

Additional Mobile Identity IE <- old P-TMSI
Otherwise

TLLI <- M-TMSI

	S1 mode to Iu mode
	If an old P-TMSI available,

P-TMSI IE<- M-TMSI
Additional Mobile Identity IE <- old P-TMSI 

Otherwise

P-TMSI IE <- M-TMSI
Additional Mobile Identity IE <- ‘No Identity’ 


	
	Summary
	Drawbacks

	Alternative 2
	- No need for an additional Mobile Identity IE (i.e., reuse the Mobile Identity information element encoding 100 for M-TMSI)

- Needs to extend the Table 10.5.4/3GPP TS 24.008 in rel-8 
	- Has to retain the property of the NRI in the M-TMSI in order to support Iu-flex and/or Gb-Flex

- Without additional means, a rel-8 SGSN can not discriminate between the encoding of the M-TMSI and the P-TMSI when receiving them simultaneously.


<End of quotation/>

Additionally, Tdoc C1-080763 (pseudo-CR) introduced the mapping of the GUMMEI in the old RAI IE by the UE while initiating a routing area updating procedure as a result of the S1 mode to A/Gb or Iu mode intersystem change, which was approved and documented in the TR 24.801 subclauses 9.2.2.1 and 9.2.2.2, respectively.
3.
TS 23.401v8.2.0 
3GPP TSG SA #40 had approved the CRs (Tdoc CP-080381) handling the ISR for 3GPP TS 23.401 v8.2.0, which basically introduced an additional P-TMSI IE together with the existing P-TMSI IE to be conditionally included in the routing area updating request message, and the principles as to how to simultaneously handle the P-TMSI IE and the additional P-TMSI IE with a same encoding of the mobile identity type at the UE while initiating the routing area updating procedure.  Below is a quotation of one of the couples of texts which are relevant for mapping the temporary mobile identities into the RAU request message. 

</Quotation of subclause 5.3.3.3 of TS 23.401>
2a.
The UE sends a Routeing Area Update Request (old P-TMSI, old RAI, UE Network Capability, P‑TMSI Signature, additional P‑TMSI/RAI) message to the new SGSN.


If the UE's internal TIN indicates "GUTI" and the UE holds a valid GUTI then the UE indicates the GUTI as the old P‑TMSI and old RAI. If the UE's TIN indicates "P‑TMSI" or "RAT‑related TMSI" and the UE holds a valid P‑TMSI and related RAI then these two elements are indicated as old P‑TMSI and old RAI. Mapping a GUTI to a P‑TMSI and an RAI is specified in Annex H.


If the UE holds a valid P‑TMSI and related RAI then the UE indicates these parameters as additional P‑TMSI/RAI, regardless whether the old P‑TMSI and old RAI indicate the same parameters or parameters mapped from a GUTI.

The old P‑TMSI is indicated in the RAU Request message for Iu‑mode only. For Gb mode the TLLI is derived from the value that is determined as the old P‑TMSI according to the rules above. The routing parameter that is signalled in the RRC signalling to the RNC for routing to the SGSN is derived from the identifier that is signalled as the old P‑TMSI according to the rules above. For a combined MME/SGSN the RAN is configured to route the NRI(s) of this combined node to the same combined node. The RAN is also configured to route NRI(s) of P‑TMSIs that are generated by the UE's mapping of the GUTIs allocated by the combined node. Such a RAN configuration may also be used for separate nodes to avoid changing nodes in the pool caused by inter RAT mobility.

18.
The new SGSN responds to the UE with a Routeing Area Update Accept (P-TMSI, P-TMSI signature, ISR) message to the UE. P-TMSI is included if the SGSN allocates a new P-TMSI.

ISR indicates to the UE that its GUTI and list of TAs remain registered with the network and remain valid in the UE. If ISR is not indicated the UE sets in its internal data the update status of the GUTI to "update-needed".

When receiving the RAU Accept message and there is no ISR indication the UE sets its TIN to "P-TMSI". When ISR is indicated and the UE’s TIN indicates "P-TMSI" the TIN is not changed. When ISR is indicated and the UE's TIN indicates "GUTI" or "RAT-related TMSI" the UE sets its TIN to "RAT-related TMSI".

In case of an SGSN change ISR is not activated by the new SGSN to avoid context transfer procedures with two old CN nodes.

<End of quotation/>
Comparing the Alt. 2 of what CT1 had discussed in Table 2 of Tdoc C1-081015 in Jeju Island with the text quoted above, we can see that in the context of handling the temporary mobile identity the commonalities are:
-
Introducing an additional P-TMSI IE containing the P-TMSI if available, and;
-
Mapping of the M-TMSI into the existing P-TMSI IE and the GUMMEI into the RAI IE if an ISR update is needed.
4.
Conclusion 

The conclusions at least we can draw right now are as follows:

A) S1 mode to Iu mode intersystem change

When initiating a routing area updating procedure as a result of an S1 mode to Iu mode intersystem change, the MS shall handle the P-TMSI as follows:

i)
if the ISR is not activated (e.g., the P-TMSI update status is "update-needed"), the MS shall indicate the M-TMSI in the P-TMSI IE and the GUMMEI in the old routing area identification IE if the MS holds a valid GUTI; otherwise, the MS shall indicate the P-TMSI in the P-TMSI IE and the RAI in the old routing area identification IE, if the MS holds the valid P-TMSI and the RAI;

ii)
additionally, if the MS holds the valid P-TMSI and the RAI, the MS shall indicate the valid P-TMSI in the additional mobile identity IE and the RAI in the additional old routing area identification IE.B) S1 mode to A/Gb mode intersystem change

When initiating a routing area updating procedure as a result of an S1 mode to A/Gb mode intersystem change, the MS shall handle the P-TMSI as follows:

i)
if the ISR is not activated (e.g., the P-TMSI update status is "update-needed"), the MS shall derive a foreign TLLI from the M-TMSI and indicate the GUMMEI in the old routing area identification IE if the MS holds a valid GUTI; otherwise, the MS shall derive a foreign TLLI from the P-TMSI and indicates the RAI in the old routing area identification IE if the MS holds the valid P-TMSI and the RAI;

ii)
additionally, if the MS holds the valid P-TMSI and the RAI, the MS shall indicate the valid P-TMSI in the additional mobile identity IE and the RAI in the additional old additional old routing area identification IE.

C) Reuse the Mobile Identity information element encoding “100” for M-TMSI. Therefore, upon receipt of the ROUTING AREA UPDATE REQUEST message containing the P-TMSI IE and the additional mobile identity IE with same encoded Mobile identity type, but indicating different mobile identities, the network shall regard the first Mobile identity type as an M-TMSI and the second Mobile identity IE as a P-TMSI.
5.
Proposal
3GPP CT1 is encouraged to approve the p-CR in C1-082398.
6.
References

[1]
Report of TSG SA meeting #40. http://www.3gpp.org/ftp/tsg_sa/TSG_SA/TSGS_40/Report
[2]
Report of TSG CT1 meeting #53. http://www.3gpp.org/ftp/tsg_CT/WG1_mm-cc-sm_ex-CN1/TSGC1_53/Report
