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1
Introduction
The draft CR on MUSIM capability submitted for this meeting (S2-2102342) identifies the following MUSIM capabilities for the EPS network:
-
Paging Restriction Supported,

-
Reject Paging feature (“i.e. Busy indication”) Supported,

-
Leaving/Release feature supported,

-
IMSI offset feature supported
All these capabilities are optional for the network and the network’s support is indicated to the UE in the Attach Accept message.

The agreed 23.401 CR introducing the Paging Cause (S2-2102042) also assumes that support for Paging Cause is optional, although it is not indicated in the Attach/TAU Accept message, the reason being that the UE will be able to determine Paging Cause support on per eNB-basis. According to this assumption it is also possible to have a heterogeneous Paging Cause support in the same TA.

On the UE side the current assumption is that the UE provides a monolithic “MUSIM Mode indication” in the Attach Request if it intends to use one or more MUSIM features, without indicating which features it actually supports.

During discussions on the DISCUSSIONS reflector there were views that support for MUSIM features (at least certain features) should also be optional for the UE. For instance, it was commented that the UE may not be able to support the Paging Restrictions that are provided in the SERVICE REQUEST or TAU REQUEST message.

Observation 1: According to the current assumption there is no complete negotiation of supported MUSIM features. Specifically, the network does not know which MUSIM features are supported by the UE. The UE also does not explicitly know whether Paging Cause is supported (although it may be able to learn over time by observing the Uu Paging message content).

Let’s assume for a moment that all the MUSIM features in the UE are optional. We see two issues with this:

1.
If the UE does not support the Paging Cause, a supporting network will unnecessarily include it in the Uu Paging message provided that the UE has indicated MUSIM mode operation.

2.
If the UE supports the Paging Cause, but does not support the Busy indication (Reject Paging) feature, this will lead to an asymmetric situation where the network accepts to play the MUSIM game by sending a Paging Cause, but the UE never provides a Busy indication in return. This asymmetric handling seems unfair for the network, as according to KI#1 objectives (under which both Paging Cause and Busy indication where studied), either of the two players has a role to play: the network provides a Paging Cause to assist the UE in the decision whether to accept the MT service, but in return the UE sends a Busy indication when it decides to not accept the MT service, so that the network can avoid unnecessary waste of resources due to continuous paging and paging escalation.

In contrast, we don’t see any such issues with the remaining MUSIM features (namely: Paging Restrictions, Leaving or IMSI Offset) because they are all UE-initiated.

Based on the short discussion above, we think that a UE operating in MUSIM mode shall be able to support both the Paging Cause feature and the Busy indication (Reject Paging) feature.

NOTE:
We are aware that the support for Busy indication in the UE was agreed after painful debate with wording that allows the UE to not send the Busy indication when it is constrained by implementation (“a UE supporting NAS BUSY indication attempts to send a BUSY Indication via the SERVICE REQUEST message to network unless it is unable to do so e.g. due to UE implementation constraints”). We are not proposing any changes to this specific aspect, but we do assume that in scenarios where the UE implementation is not constrained, the UE will effectively use the Busy indication.
With such an assumption about the mandatory support of Paging Cause and Busy indication in the UE, when the UE indicates MUSIM Mode operation, the network knows that the UE supports the Paging Cause and will not send it over Uu Paging message in vain. Moreover, it knows that UE supports the Busy indication, which is an incentive for the network to actually apply the Paging Cause.
Proposal 1: It is proposed to agree that a UE operating in MUSIM Mode shall be able to support the Paging Cause feature and the Busy indication (Reject Paging) feature (including the agreed caveat that the UE may not be able to always send the Busy indication due to implementation constraints).

If this proposal cannot be agreed, then it is proposed that the UE should indicate individual MUSIM capabilities to the network (instead of the monolithic MUSIM Mode indication) to allow the network to determine how to handle the UE request.
2
Proposal

Observation 1: According to the current assumption there is no complete negotiation of supported MUSIM features. Specifically, the network does not know which MUSIM features are supported by the UE. The UE also does not explicitly know whether Paging Cause is supported (although it may be able to learn over time by observing the Uu Paging message content).

It is proposed to endorse the following:

Proposal 1: It is proposed to agree that a UE operating in MUSIM Mode shall be able to support the Paging Cause feature and the Busy indication (Reject Paging) feature (including the agreed caveat that the UE may not be able to always send the Busy indication due to implementation constraints).

If the proposal is agreed, it should be reflected in one of the CRs submitted for this meeting (e.g. CR on feature description in S2-2102169).

If this proposal cannot be agreed, then it is proposed that the UE should indicate individual MUSIM capabilities to the network (instead of the monolithic MUSIM Mode indication) to allow the network to determine how to handle the UE request.
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