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1. Introduction
This discussion paper discusses TLLI identifier, and whether explicit signalling needs to be extended for TLLI.
2. Discussion
TLLI (temporary logical link identity (TLLI)) is a layer 2 identity used for addressing purposes at the RR sub-layer.  There are 4 types of TLLI: local, foreign, random and auxiliary TLLI. 
In A/Gb mode, while a packet TMSI (P-TMSI) is used in the GMM sublayer for identification of an MS, a temporary logical link identity (TLLI) is used for addressing purposes at the RR sublayer.
…
For addressing on resources used for GPRS, a Temporary Logical Link Identity (TLLI) is used. The TLLI to use is built by the MS either on the basis of the P-TMSI (local or foreign TLLI), or directly (random TLLI).
According to 24.008, if a valid P-TMSI is available in the MS, TLLI (local or foreign) is derived from a P‑TMSI; otherwise if no valid P-TMSI is available in the MS, the MS shall use a randomly selected random TLLI.  SGSN then uses derived TLLI for transmission of messages.
Currently for explicit signalling indication, in 23.401, it is specified that explicit indication is applied to “old GUTI respective old P-TMSI/RAI sent in the Attach request, and TAU/RAU request messages”:
The MME/SGSN resolves the old MME/SGSN using old GUTI respective old P-TMSI/RAI sent in the Attach request, and TAU/RAU request messages. To distinguish if the old GUTI or the old P-TMSI/RAI is mapped or native there exist two methods:

-
Indication using most significant bit (MSB) in LAC and MME Group ID.

-
Explicit indication sent from UE to MME and SGSN.

Right now for ATTACH request, P-TMSI or IMSI IE is a mandatory parameter.  However for RAU request, P-TMSI or IMSI IE is an optional and only mandatory in Iu mode.  

This brings up the following questions:

Q1).  Do we want to extend the usage of explicit signaling of P-TMSI type to also cover TLLI ?

TLLI coverage is not specified explicitly in stage2 above (especially considering that it is layer-2 parameters for transmission purpose).  But it appears that for RAU in A/Gb mode, this explicit signaling could be useful because P-TMSI or IMSI IE is not required according to the standard (stage 2 and 3), it helps an S4-SGSN to determine the type of the source node.
Q2). Do we want to have mandatory behavior for UE to always include P-TMSI type in all cases (attach and RAU)?  ( Essentially making P-TMSI type a mandatory IE (even if P-TMSI IE has not been included in the RAU message). 

 

a) For attach request, it is not an issue because "P-TMSI or IMSI IE" is mandatory.  So inclusion of P-TMSI type is mandatory if the type of identity in "P-TMSI or IMSI IE" is set to "TMSI/P-TMSI/M-TMSI".
b) For RAU request, should the MS always include P-TMSI type even when there is no P-TMSI IE included in the message?

9.4.14.17
P-TMSI type
The MS shall include this IE.
Or do so only for the MS that supports S1 mode?   
24.008 states: 

If the MS supports S1 mode, the MS shall handle the P-TMSI IE as follows:

-     If the TIN indicates "GUTI" and the MS holds a valid GUTI, the MS shall map the GUTI into a P-TMSI, P‑TMSI signature and RAI as specified in 3GPP TS 23.003 [4]. The MS shall include the mapped RAI in the Old routing area identification IE and the mapped P-TMSI signature in the P-TMSI signature IE. When the routing area updating procedure is initiated in Iu mode, the MS shall also include the mapped P-TMSI in the P‑TMSI IE. In addition, the MS shall include P-TMSI type IE with P-TMSI type set to "mapped P-TMSI". Additionally, in Iu mode and A/Gb mode, if the MS holds a valid P-TMSI and RAI, the MS shall indicate the P-TMSI in the Additional mobile identity IE and the RAI in the Additional old routing area identification IE.

-     If the TIN indicates "P-TMSI" or "RAT‑related TMSI" and the MS holds a valid P-TMSI and RAI, the MS shall indicate the RAI in the Old routing area identification IE. When the routing area updating procedure is initiated in Iu mode, the MS shall also include the P-TMSI in the P‑TMSI IE. In addition, the MS shall include P-TMSI type IE with P-TMSI type set to "native P-TMSI".

So there is no requirement for a 2G/3G only UE to send this IE. 

Q3).  If the answer to Q1 and Q2.b are yes, how should UE set P-TMSI type value based on TLLI types?  TLLI can be local TLLI, foreign TLLI, random TLLI or auxiliary TLLI.  This has not been clearly defined.
i. For the MS that supports S1 mode, it could set P-TMSI type value as follows.  
For an MS supporting S1 mode [that is not configured for MTC], the following five cases can be distinguished:

a)
the TIN indicates "P-TMSI" or "RAT‑related TMSI" and the MS holds a valid P-TMSI and a RAI;

P-TMSI type = "native P-TMSI"
b)
the TIN indicates "GUTI" and the MS holds a valid GUTI;

P-TMSI type = "mapped P-TMSI"
c)
the TIN is deleted and the MS holds a valid P-TMSI and RAI;

P-TMSI type = "native P-TMSI"
d)
the TIN is deleted and the MS holds a valid GUTI, but no valid P-TMSI and RAI; or

P-TMSI type = "mapped P-TMSI"
e)
none of the previous cases is fulfilled.
UE performs Attach and will provide IMSI. No P-TMSI type necessary.

In case a) the MS shall derive a foreign TLLI from the P-TMSI and proceed as specified for case i) above.

In case b), the MS shall derive a P-TMSI from the GUTI and then a foreign TLLI from this P-TMSI and proceed as specified for case i) above.

NOTE 3:
The mapping of the GUTI to the P-TMSI is specified in 3GPP TS 23.003 [4].
In case c) the MS shall derive a foreign TLLI from the P-TMSI and proceed as specified for case i) above.

In case d) the MS shall derive a P-TMSI from the GUTI and then a foreign TLLI from this P-TMSI and proceed as specified for case i) above.

In case e) the MS shall proceed as as specified for case ii) above.
ii. For the MS does not support S1 mode, how will the MS set the P-TMSI type?  

· TLLI could be foreign TLLI, local TLLI or random TLLI.  Is it safe to assume that all the local TLLI is "native P-TMSI"?  For foreign TLLI, it is not obvious.  

· Are there cases where random TLLI is used in RAU request?
Based on answers to these questions, two approaches can be adopted:

Approach 1). For RAU request, limit the use of explicit signaling indication only to P-TMSI or IMSI IE.
Approach 2). For RAU request, extend the explicit signaling indication to cover TLLI.

If Approach 2) is adopted, then stage 2 spec may need to be updated to reflect that.  In addition, it is suggested to update stage 3 spec to indicate how UE should derive P-TMSI type value for different types of TLLI (local, foreign, random and auxiliary).

3. Conclusion

It is proposed to have a discussion on above questions and approaches and make a conclusion.  CR for approach 2) has been provided in (C1-110873 CR1727r2). 
4. Appendix
Regarding the P-TMSI type checking:  

Since P-TMSI IE is only mandatory in Iu mode, in the case if we use approach 2 to perform explicit signaling of TLLI in A/Gb mode, the RAU message does not contains the P-TMSI IE.   
 

This means 2 step check:
check whether P-TMSI is contained or not.  
     When the network receives a ROUTING AREA UPDATE REQUEST message containing the P-TMSI IE, 
       => if not, no need to continue the logic
            if yes,  
                 check network capability and availability of P-TMSI type IE (in case Pre-Rel10 UE, no P-TMSI type IE).
if the network does not follow the use of the most significant bit of the <LAC> to distinguish the node type as specified in 3GPP TS 23.003 [10] subclause 2.8.2.2.2, and ROUTING AREA UPDATE REQUEST message contains P-TMSI type IE, 
                        if no for any one of two conditions, no need to continue the logic
                        else use P-TMSI type to make type determination.
 
Without the first check, the sentence "determine whether the mobile identity included in the P-TMSI IE " is not applicable when "P-TMSI IE" is not included.
 

Following rewording is suggested:  
Way 1).
When the network receives a ROUTING AREA UPDATE REQUEST message containing the P-TMSI IE, if the network does not follow the use of the most significant bit of the <LAC> to distinguish the node type as specified in 3GPP TS 23.003 [10] subclause 2.8.2.2.2, and ROUTING AREA UPDATE REQUEST message contains P-TMSI type IE, the network shall use the P-TMSI type IE to determine whether the mobile identity included in the P-TMSI IE is a native P‑TMSI or a mapped P‑TMSI.  
When the network receives a ROUTING AREA UPDATE REQUEST message without the P-TMSI IE, if the network does not follow the use of the most significant bit of the <LAC> to distinguish the node type as specified in 3GPP TS 23.003 [10] subclause 2.8.2.2.2, and ROUTING AREA UPDATE REQUEST message contains P-TMSI type IE, the network shall use the P-TMSI type IE to determine whether the mobile identity used by the MS to derive a foreign TLLI (see subclause 4.7.1.4.1) is a native P‑TMSI or a mapped P‑TMSI.  
  

or

Way 2).
If the network receives a ROUTING AREA UPDATE REQUEST message containing the P-TMSI type IE and the network does not follow the use of the most significant bit of the <LAC> to distinguish the node type as specified in 3GPP TS 23.003 [10] subclause 2.8.2.2.2, then:
    - if ROUTING AREA UPDATE REQUEST message contains the P-TMSI IE, the network shall use the P-TMSI type IE to determine whether the mobile identity included in the P-TMSI IE is a native P‑TMSI or a mapped P‑TMSI;
     - otherwise if ROUTING AREA UPDATE REQUEST message does not contain the P-TMSI IE, the network shall use the P-TMSI type IE to determine whether the mobile identity used by the MS to derive a foreign TLLI (see subclause 4.7.1.4.1) is a native P‑TMSI or a mapped P‑TMSI.  
