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1. Introduction

To enable functions for the management of a PAN, the registration of a PAN should be implemented. 

This paper analyzes the requirement for the registration of PAN in TS 22.259 and provides solutions on it. 

2. Requirements
Related Requirements in TS 22.259:

PNEs of a PAN without / not requiring a USIM, may have the need to access services provided by the PLMN or to communicate with another entity through the PLMN. In this case PNEs must be authenticated and authorized by using the USIM associated with the PLMN (i.e., a single USIM authority shall be shared by all the PNEs of the PAN that access services provided by the PLMN).

-
The PN-User shall be able to register and deregister PNEs that can be used in a PAN.

-
A PNE without a (U)SIM should be capable of discovering PNEs with a (U)SIM in its proximity.

There are two kinds of PNE in a PAN, i.e. PNE with a USIM and PNE without a USIM. 
To register a PNE with a USIM in a PAN, i.e. a 3GPP UE, the PN-registration procedures in Rel-8 TS 23.259 can be reused. 
There are two kinds of PNE without a USIM, i.e. ME/MT and TE. See the following figures from TS 22.259. 
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Figure1 Connections between MEs and TEs
To register a PNE without a USIM in a PAN, following steps should be considered:

1) First it shall be able for the PNE to discover a PNE with a USIM in its proximity. This can be done by PAN internal communication means, e.g. Bluetooth, infrared transmission. However, this is out of the CT1 scope. It’s proposed to notify SA1 that the implement of this requirement is out of CT1 scope. 

2) According to the requirement, the PNE must be authenticated and authorized by using the USIM, i.e. the registration of the PNE without a USIM shall be performed through the UE. 
3. Proposed solutions

1) ME/MT 
Alternative A: UE initiates the registration on behalf of the ME/MT 
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Figure 2: UE initiates the registration on behalf of the ME/MT
1. The ME/MT sends a register request including its IMEI, IP address, capabilities to the UE via the PAN internal communication means. 
NOTE: The interface between PNE and UE is out of scope of CT1. 
2. Optionally, based on the user decision, the ME/MT is allowed to be added to the PAN. 

3. The UE sends a SIP register request on behalf of the ME/MT to the S-CSCF. The Register information flow contains the private user identity and the public user identity of the UE, the IMEI of the ME/MT, the ME/MT capabilities. Upon receiving the register information flow, the S-CSCF assigns the GRUU for the ME/MT. 
4. The UE sends the register response to the ME/MT via the PAN internal communication means. 

5. Based on the initial filter criteria, the S‑CSCF sends a Register information flow to the PNM AS. 

6. The PNM AS sends a Subscribe information flow to obtain the public user identities, ME/MT capabilities and the GRUU of ME/MT.

7. The S-CSCF sends a Notify information flow to the PNM AS containing the public user identities, GRUU of ME/MT, and the ME/MT capabilities.
8. The PNM AS enrols the public user identity and the GRUU of the ME/MT in the data base.
Alternative B: ME/MT initiates the registration by itself 
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Figure 3: ME/MT initiates the registration by itself
1. The ME/MT sends a register request including its capabilities to the UE via the PAN internal communication means.
2. Optionally, based on the user decision, the ME/MT is allowed to be added to the PAN. 

3. The UE sends a register response message back to the ME/MT. The response information flow contains the private user identity and the public user identity of the UE.

4. The ME/MT sends a register information flow towards the S-CSCF. The Register information flow contains the private user identity and the public user identity of the UE, the IMEI of the ME/MT, the ME/MT capabilities. Upon receiving the register information flow, the S-CSCF assigns the GRUU for the ME/MT. 

5. Based on the initial filter criteria, the S‑CSCF sends a Register information flow to the PNM AS. 

6. The PNM AS sends a Subscribe information flow to obtain the public user identities, ME/MT capabilities and the GRUU of ME/MT.

7. The S-CSCF sends a Notify information flow to the PNM AS containing the public user identities, GRUU of ME/MT, and the ME/MT capabilities.
8. The PNM AS enrols the public user identity and the GRUU of the ME/MT in the data base.
2) TE

Since TE doesn’t have the wireless access, it cannot directly send the register request towards the registrar. 
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Figure 2: UE initiates the registration on behalf of the TE

1. The TE sends a register request to the UE including its capabilities via the PAN internal communication means. 

2. Optionally, based on the user decision, the TE is allowed to be added to the PAN. 

3. The UE sends a SIP register request on behalf of the TE to the S-CSCF. The Register information flow contains the private user identity and the public user identity of the UE, the identifier of the TE allocated by the UE, the TE capabilities. 

4. The UE sends the register response to the TE via the PAN internal communication means. 

5. Based on the initial filter criteria, the S‑CSCF sends a Register information flow to the PNM AS. 

6. The PNM AS sends a Subscribe information flow to obtain the public user identities, TE identifier and the TE capabilities.

7. The S-CSCF sends a Notify information flow to the PNM AS containing the public user identities, TE identifier and TE capabilities.
8. The PNM AS enrols the public user identity and the TE identifier in the data base.
4. Conclusion

It’s proposed to discuss the solutions and agree the company CRs. 
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