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1. Introduction

The Called party BCD number information element is defined by 3GPP in 3GPP TS 24.008 [1] (i.e., sub-clause 10.5.4.7) for both mobile orginated and mobile terminated calls and is part of the Call Control (CC) protocol. The Called party BCD number is included in the SETUP message of the CC protocol.

The CC entity, which handles the CC protocol, being a non-access stratum, entity should be unaware of the lower layer type of access, e.g., GSM 1900/PCS 1900, GSM 850, GSM 900, UMTS. 
However, the Called party BCD number length differs depending on the radio access chosen by the UE. Even, the length of this information element depends on the radio frequency used in GSM. Specifically, the maximum number of octets that can de used for the Called party BCD number varies from 19 octets to 43 octets for the case of PCS 1900 and the rest of lower-layer type of access, respectively. 

All this means that for PCS 1900 up to 32 digits can be sent by the UE while 80 digits for the rest of cases. 
Additionally, it is important to bear in mind that, when PCS 1900 was introduced, was thought that this 3GPP system will not be deployed together with other GSM frequency bands. 
However, this was not true, since PCS 1900 is deployed with other 3GPP systems, e.g., GSM 850, where the maximum length of the Called party BCD number is 43 octets (80 digits). 
All the above means that any UE implementation supporting PCS 1900 togerther with any other 3GPP system may need to support two different Called party BCD number lengths depending on the type of system access. This fact leads to make the CC entity aware of the type of lower-layer access, and so breaking the layering architecture principle. In addition, the different maximum lengths of Called party BCD number length might create confusion for the UE user.
A possible approach may be to implement 32 dialled digits like maximum value for the Called party BCD number always.

2. Discussion

The main question is why are there two different Called party BCD number lengths depending on the lower layer access?

If one has a look to the history logs in order to find out why the Called party BCD number length depends on the lower-layer access chosen, notices that back to 1996 the ETSI SMG3 agreed a change request that changed the maximum length from 13 to 43 octets [2]. This was done on ground of future control of supplementary services than may need to send more than 20 digits to the network, quoting:

“

It is difficult to calculate the maximum possible number of digits which could theoretically be string together in this application (it might be of the order of 80) although the vast majority of applications are expected to be met by support for up to 40 digits.

“

It seems that ETSI at that time had no much idea of how supplementary services would be used and how many digits were needed to be supported by the Called party BCD number. ETSI SMG3 chose a very large number, i.e., up to 80 digits can be dialled by the user!
Later in time, the length was changed for the case of PCS 1900 only to 19 octets, i.e., up to 32 dialled digits.

To create more confusion, further later, GSM 850 was added to the 3GPP version of specifications and currently deployed with PCS 1900 systems. Any UE that implements support of PCS 1900 together with GSM 850 might need to support two different Called party BCD number lengths.

It is also believed that similar problems will also occur with any UE in the many other parts of the world where PCS 1900 might be deployed with other mobile systems; not just GSM 850. 

Also, inter-working problems when a UE roams between different 3GPP systems may occur. Note that for all 3GPP systems, but PCS 1900, the UE ‘can’ define a maximum Called party BCD number length up to 80 digits whilst in PCS 1900 the limit is only 32 digits. This might cause problems when other 3GPP systems are deployed in the same operator network as PCS 1900.

Hence, it might be important to align all 3GPP systems in relation to the maximum length of the Called party BCD number information element.
One impotant thing to consider is how many dialled digits the supplementary services require, overall nowadays, when supplementary services have been so many years on the market. One may think that up to 32 dialled digits should be enough and this seems true because of the fact that all supplementary services that use PCS 1900 seem to work properly. 

Finally, note that although 3GPP TS 24.008 [1], or any other core-network specification, defines maximum lengths for the information elements sent by the UE, the specification cannot impose all UE implementations to support the maximum defined length. For instance, any UE that can handled less that the maximum limit but above the minimum would be compliant to the 3GPP version of the specifications. This has to be the same for the Called party BCD number length, so any UE that handles up to 32 dialled digits (or even less, but with the value range) is compliant to 3GPP.

3. Conclusion

The discussion paper highlights the fact that the Called party BCD number length depends on the lower-layer type of access. This leads to the break of the layering architecture principle since the CC entity needs to know the 3GPP system used for access. 
Also, the difference on the Called party BCD number length might create inter-working problems and two different implementations may be needed in terminals if PCS 1900 is deployed together with other 3GPP systems.
The decision of setting a maximum length limit of 80 digits for the Called party BCD number was made on ground of guessing how the supplementary services would work when deployed. It seems that 32 dialled digits are more than enough.

3GPP TS 24.008 [1] defines maximum length limit for the Called party BCD number, but any UE that can handle the octet value range defined should be compliant to 3GPP.

In conclusion, CT1 should decide whether there is a need of aligning PCS 1900 with other 3GPP systems with regard to the maximum length of the Called party BCD number information element. In any case, CT1 should agree whether any UE that handles the octet value range defined for the Called party BCD number is compliant to 3GPP specifications, e.g., implements 32 dialled digits as a maximum limit.
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