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1. Abstract
This paper:

-
identifies that including an UE parameters update data set type not supported by the UE in a UE parameters update transparent container sent to the UE during the UE parameters update via UDM control plane procedure results into undesirable loss of information.

-
 proposes to enable the network to obtain the UE parameters update data set types supported by the UE.

2. Discussion
2.1 Problem

The unassigned code points of the UE parameters update data set type field of the UE parameters update transparent container are handled as "reserved" - see excerpt from TS 24.501 table 9.11.3.53A.1:
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If a new UE parameters update data set type is specified in Rel-17 and sent by a Rel-17 network to a pre-Rel-17 UE during the UE parameters update via UDM control plane procedure specified in TS 23.502 subclause 4.20, the pre-Rel-17 UE:

-
will consider the new code point of the UE parameters update data set type field as "reserved";

-
will consider the entire Payload container IE containing the UE parameters update transparent container as syntactically incorrect; and

-
will ignore the entire Payload container IE containing the UE parameters update transparent container.

In such case, all pieces of information provided in the UE parameters update transparent container will be lost. 

Moreover, if the UE parameters update transparent container is included in the Payload container IE of the "multiple payloads" payload container type, all pieces of information in all other payload container entries (e.g. 5GSM message, SMS message, LCS message, ...) of the Payload container IE will be lost too.
Furthermore, the UE will not send any acknowledgement to the network as the acknowledgement is sent as confirmation of successful storage of all the received parameters.

Observation-1:
Including a UE parameters update data set type *not supported* by the UE in a UE parameters update transparent container sent to the UE during the UE parameters update via UDM control plane procedure results into undesirable loss of information. This loss impacts all the parameters in the UE parameters update transparent container and possibly also messages of other protocols transported in the same DL NAS TRANSPORT message.

In order to avoid such loss of information and to avoid waste of radio resources needed for the transport of the information, the network should include only the UE parameters update data set types supported by the UE in the UE parameters update transparent container.

However, the network has no means to detect what the UE parameters update data set types supported by the UE are. 

Observation-2:
To avoid the issue, the network needs to include *solely* UE parameters update data set types *supported* by the UE in a UE parameters update transparent container sent to the UE. There is no way how to do so.
2.2 Solution
2.2.1 General

It is proposed to specify means for the network to detect the UE parameters update data set types supported by the UE. 

NOTE 1:
The UE parameters update data set types specified in Rel-15 are supported by all the UEs.
NOTE 2:
No new UE parameters update data set types were specified in Rel-16.

Proposal-1:
Enable the network to detect the UE parameters update data set types supported by the UE (excluding those specified in Rel-15).

2.2.2 Alternative 1 - the network pulls information from the UE

The network detects the UE parameters update data set types supported by the UE as follows:

1)
the network sets one of the spare bits of the UE parameters update transparent container sent in downlink to indicate that the supported UE parameters update data set types are requested and requests acknowledgement; and
2)
if the supported UE parameters update data set types are requested and acknowledgement is also requested, the Rel-17 UE includes the UE parameters update data set types supported by the UE (excluding those specified in Rel-15) in the acknowledment in the UE parameters update transparent container sent in uplink.
NOTE 2:
Pre-Rel-17 UE will ignore the spare bit and handle the rest of the UE parameters update transparent container according to pre-Rel-17 TS procedures.

The network does not send to the UE a UE parameters update transparent container with the UE parameters update data set type specified in Rel-17 or later and not indicated as supported by the UE.

2.2.3 Alternative 2 - the UE pushes information to the network
The network detects the UE parameters update data set types supported by the UE as follows:

1)
the UE indicates the UE parameters update data set types supported by the UE (excluding those specified in Rel-15) in a new UE parameters update capabilities IE in the REGISTRATION REQUEST of the initial registration.

The network does not send to the UE a UE parameters update transparent container with the UE parameters update data set type specified in Rel-17 or later and not indicated as supported by the UE.

2.3 Evaluation

Both alternative 1 and alternative 2 have impact on the UE and the network.

Alternative 1 requires 2 additional messages, exchanged before the network can send Rel-17 parameters of UE parameters update data set types specified in Rel-17 or later.
Alternative 2 requires an additional IE in every initial registration request by a UE supporting a UE parameters update data set type specified in Rel-17 or later.

Given that the UE parameters update via UDM control plane procedure is performed rarely, alternative 1 is preferred as requiring less radio resources.

Proposal-2:
The network detects the UE parameters update data set types supported by the UE by enhancements the UE parameters update transparent container IE in the NAS.
3. Conclusions

Observation-1:
Including a UE parameters update data set type *not supported* by the UE in a UE parameters update transparent container sent to the UE during the UE parameters update via UDM control plane procedure results into undesirable loss of information. This loss impacts all the parameters in the UE parameters update transparent container and possibly also messages of other protocols transported in the same DL NAS TRANSPORT message.

Observation-2:
To avoid the issue, the network needs to include *solely* UE parameters update data set types *supported* by the UE in a UE parameters update transparent container sent to the UE. There is no way how to do so.
Proposal-1:
Enable the network to detect the UE parameters update data set types supported by the UE (excluding those specified in Rel-15).

Proposal-2:
The network detects the UE parameters update data set types supported by the UE by enhancements the UE parameters update transparent container IE in the NAS.
4. Proposal

It is proposed to discuss the above and agree CR C1-20ABCD.
_1657432349

