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1. Introduction

CT4#58 agreed a set of CRs that suggest to make use of dummy MSISDN values in subscriber data downloaded from HLR to serving nodes (see C4-121624, C4-121625, C4-121626, C4-121627, C4-121802).
The rational for this is (see cover sheet of CR  in C4-121625):

"For backward compatibility reason and to minimize impacts in legacy nodes (SGSN, VLR, SCP…), it is proposed that the HLR populates the MSISDN with a dummy MSISDN if no MSISDN is available in the user's subscription." 

Formally, there is no requirement for legacy (pre-Rel-11) nodes to be able to serve MSISDN-less UEs, however, it seems to be desired that the needed upgrade of legacy nodes to be able to serve MSISDN-less UEs shall come with minimized (possibly zero) impact.
Certainly, the dummy MSISDN approach contributes to this desire's realization. There are, however, other aspects to be considered.
2. New Subscription Data Consistency Check
Obviously the Rel-11 HLR needs to make sure that an MSISDN-less subscription does not subscribe to services that require an MSISDN (e.g. MO-SMS or TS11 telephony). For robustness reasons, however, serving node manufacturers may want to implement this consistency check in order to avoid the consequences that may result from inconsistent subscription data. This consistency check adds impact to the needed upgrade of serving nodes and requires that the dummy MSISDN value(s) can be recognized by the upgraded serving nodes.
3. Existing Consistency Check
Deployed pre-Rel-11 legacy nodes may have implemented a check that rejects registering an IMSI when the associated MSISDN is also associated to another already registered IMSI. This check needs to be bypassed by the upgraded serving node when a dummy MSISDN is received (unless individual dummy values are used). Again, this adds impact to the needed upgrade and requires that the dummy MSISDN value(s) can be recognized by the upgraded serving nodes.
Deployed pre-Rel-11 legacy nodes may have implemented a check that rejects registering an IMSI when the associated MSISDN starts with a CC/NDC that is not consistent with the IMSI's MCC/MNC. This check needs to be bypassed by the upgraded serving node when a dummy MSISDN is received (unless the dummy value starts with correct CC/NDC). Again, this adds impact to the needed upgrade and requires that the dummy MSISDN value(s) can be recognized by the upgraded serving nodes.
There may be other consistency checks implemented in pre-Rel-11 legacy nodes that reject registrations unless the used dummy value for the MSISDN is chosen in a way that ensures passing of the checks.

4. Feature Negotiation

To avoid scenarios where a legacy serving node initially allows an MSISDN-less UE to register (due to the dummy MSISDN approach), but then faces unpredictable problems e.g. due to massive multiple usage of a single MSISDN value, two mechanisms are outlined:
1. The HLR operator makes sure that MSISDN-less UEs are not allowed roaming in networks where serving nodes are not upgraded, i.e. the subscription data are configured with suitable roaming restrictions.
2. The upgraded serving node actively indicates in Update(Gprs)Location request messages that registering of MSISDN-less UEs is supported and the HLR rejects registration of an MSISDN-less UE when this indicator is not received.
A combination of both mechanisms seems also feasible.

5. Recognizing the Dummy Value

As shown above there may be a need for upgraded serving nodes to detect dummy MSISDN values. This can either be achieved by standardizing the dummy value(s) (and configure upgraded serving nodes with the standardized value), or by explicitly marking the MSISDN within InsertSubscriberData request as "dummy" (i.e. add a new flag to InsertSubscriberData req).
As an alternative, in combination with mechanism 2 (see clause 4) it is possible not to send an MSISDN if the serving node actively indicated support of MSISDN-less UEs.
6. Discussion/Proposal
Deployed legacy serving nodes may come in two types:
Type A: This type of serving node does not face any problems to register (MSISDN-less) UEs with a dummy MSISDN value. There is no existing consistency check implemented (see clause 3) and a new check (see clause 2) is set aside (i.e. less robustness is accepted). Feature negotiation relies on mechanism 1 (see clause 4), and there is no need to detect (recognize) a dummy MSISDN value.
Type B: This type of serving node either immediately rejects dummy MSISDNs (due to an implemented consistency check (see clause 3)), or initially allows an MSISDN-less UE to register (due to the dummy MSISDN approach), but then faces unpredictable problems (see clause 4).

For Rel-11 HLRs and serving nodes a solution is proposed that 
· allows type A legacy serving nodes to serve MSISDN-less UEs

· rejects registration attempts of MSISDN-less UEs at type B legacy nodes 
· allows upgraded (i.e. Rel-11) serving nodes to detect MSISDN-less subscriptions, to bypass existing consistency checks (see clause 3), and to perform new consistency checks (see clause 2).
· does not require dummy MSISDN values to be standardized.

The following protocol extensions are required:

· Update(Gprs)Location request: a new flag indicating by its presence that the serving node supports MSISDN-less UEs.

The following service descriptions need to be standardized: 
For the MAP_UPDATE_LOCATION sevice and MAP_UPDATE_GPRS_LOCATION service :
· Use the User Error "roaming not allowed" when the HLR detects that an MSISDN-less UE tries to register at a VLR/SGSN that did not indicate support of MSISDN-less UEs and that is known by the HLR not to support dummy MSISDNs for MSISDN-less UEs.
For the MAP-INSERT-SUBSCRIBER-DATA service:
· MSISDN shall be absent if VLR/SGSN indicated support of MSISDN-less UEs and the UE is MSISDN-less

· MSISDN shall take a dummy value if VLR/SGSN did not indicate support of MSISDN-less UEs and the UE is MSISDN-less

7. Summary
The proposed solution is summarized as follows: For MSISDN-less subscriptions

· HLR uses a not standardized Dummy MSISDN value when interworking with Type A legacy serving nodes

· HLR rejects LocationUpdates from Type B legacy serving nodes

· HLR does not send MSISDN to upgraded serving nodes.

