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Introduction

As specificied by TS 33.220, GBA bootstrapping procedure always uses IMPI as input without considering whether (U)SIM or ISIM is selected. If (U)SIM is selected, UE will first convert IMSI into IMPI and then send bootstrapping request to BSF carring IMPI as user identity. In the case that only HLR is deployed, on receiving the bootstrapping request message, the BSF should first convert IMPI back into IMSI and then use IMSI as input to fetch authentication vector from HLR to finish the response message. In this cases, both UE and BSF are involved in a loop of “IMSI-->IMPI-->IMSI”.

In this paper, we discuss the possibility of directly using IMSI as input in the GBA procedure without converting it into IMPI in network only HLR is deployed. 

Discussion

In the following discussion we consider the case that only HLR is deployed in the operator’s network. 

When the UE initiates a GBA bootstrapping procedure, it first retrieves IMSI from USIM or SIM and then converts it into IMPI. On receiving the bootstrapping request message, BSF retrieves IMPI from the message, converts it into IMSI, and fetches authentication vector from HLR using IMSI. There exists a loop in this procedure: the UE converts IMSI into IMPI, and then BSF converts IMPI back into IMSI. 
We can find that UE converting IMSI into IMPI does not bring convenience to BSF. It only makes BSF convert IMPI to IMSI and consequently add task to BSF. 
What is more, there will be some trouble for UE if different operators use different method to derive IMPI from IMSI. Though a derivation method is given in TS 23.003, the probability that there exists an operator adopts a self-defined derivation method is not negligible. Considering this, UE should first know which operator the IMSI belongs to and what method the operator use to derive IMPI from IMSI. This will bring more tasks to UE.

If we can use IMSI directly in this case without converting it into IMPI, both UE and BSF can save task. For UE, it is not needed to know how to convert IMSI into IMPI. For BSF, it is also not needed to convert IMPI back into IMSI.

Additionally, to allow using IMSI directly in this case will not bring trouble when roaming is considered since UE only performs bootstrapping procedure with its home network BSF. It will not affect NAFs either because NAFs use B-TID as the index of KS_ext(int)_NAF. NAFs even may have no idea about user’s IMPI. Whether it is IMSI or IMPI used in bootstrapping procedure and KDF function is transparent to NAFs. 
Conclusion

According to the above discussion, it is suggested that BSF and UE can optionally support to use IMSI directly in GBA bootstrapping procedure in the case ISIM does not exist in UICC. It can be left to the operators to determine that whether or not IMSI is directly used.  
