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1. Introduction
This paper considers the handling of AP IDs and inter-mode errors in XwAP following the introduction of LWIP and proposes some corrections to the agreed text.
2. Handling of cross-over of LWA and LWIP operation
2.1 Current handling
At RAN3#95bis, it was agreed to add LWIP operation to XwAP, under the assumption that the LWIP-SeGW supports part of WT functionality (i.e. that necessary to terminate required LWIP functionality). The agreed functionality also does not preclude LWA and LWIP operation over the same interface instance. This could happen if the WT for this instance is able to separate the two types of contexts and process them accordingly (and obviously if the WLAN side itself supports the relevant functionalities). Exactly how this is handled is up to implementation.
In this case, the only restriction is that a given UE (or equivalently XwAP UE-associated logical connection) may be operating LWA or LWIP, but not both at the same time. In order to impose this restriction explicitly, two abnormal conditions were added in XwAP, respectively in the WT Addition Preparation and LWIP Addition Preparation procedures [1]. In both cases, the restriction states that
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The UE Identity IE is the MAC address. In practice, the abnormal condition is a “soft” restriction on the sender, and in this case it reminds the eNB that it should not initiate dual operation for the same UE – which anyway will fail later.

2.2 Analysis of possible error cases

The possible error cases (due to LWA and LWIP cross-over) may not be fully covered by these abnormal conditions. Examples are as below (note for simplicity we miss out the reverse cases):

1. LWA operation is configured for one UE, and later the eNB attempts to configure LWIP operation for the same UE using the same UE-associated logical connection.

2. LWA operation is configured for one UE, and later the eNB attempts to configure LWIP operation for the same UE using a different UE-associated logical connection

3. LWA operation is configured for one UE, and later the eNB attempts to perform a LWIP operation on the same UE-associated logical connection.
Case 1 is actually a special case of receiving a “first message” with an AP ID that has been stored previously for another UE-associated logical connection for the same peer node, as described in section 10.6 of TS 36.413 (whether this is for LWA or LWIP is irrelevant). It could be argued that this requires no specification, since already covered by the reference in section 10 of TS 36.463 [2]. However one missing aspect is the clear specification of which messages may establish a UE-associated logical connection (or equivalently, which are the “first messages”). These are clearly spelt out in S1AP for example. Hence
Proposal 1: Spell out that the first message (for the purpose of Xw AP ID checking) may be either the WT ADDITION REQUEST message or the LWIP ADDITION REQUEST.

Case 2 is covered in principle by the abnormal conditions already mentioned in section 2.1. However also here there could be an argument that the issue is more general than just LWA or LWIP operation, i.e. the eNB should not attempt to set up an Xw logical connection towards the same WT for the same UE, regardless of mode of operation. This would be the equivalent of sending an INITIAL UE MESSAGE to an MME using an S-TMSI for which there is already a S1AP UE-associated logical connection. 
If this generalization is correct, then there are two options: either to generalize the abnormal condition, or to delete it. From specification perspective, it seems clearer to take the first option. The only possible concern would be on possible backward compatibility issues, but these should be minor since the behaviour is clearly wrong. So the following is proposed:

Proposal 2: Modify the abnormal conditions along the following lines: “If the WT receives an LWIP ADDITION REQUEST [alt. WT ADDITION REQUEST] message containing a UE identity IE for which a UE-associated logical connection already exists, the WT shall consider the procedure as failed.”
In passing we note that the newly created cause “Wrong WLAN Interworking Mode” is not really appropriate to the above since the fundamental aspect is that the eNB is trying to create a duplicate logical connection.

Case 3 however is a new case, since here there is no clash of IDs in the normally accepted sense, just the fact that the logical connection is associated with a specific WLAN interworking mode rather than the one that the procedure applies to. Arguably this is the case that needs highlighting and where the new cause value can be applied.
There are two possible ways to handle this error: either introduce new abnormal conditions for all LWA/LWIP procedures (except those that are used to create the logical connection, for which P1 and P2 apply); or state that the AP ID checking for such messages (i.e. those not part of the initial procedure) shall proceed in case of mode cross-over as if the logical connection was unknown to the node. From section 10.6 of TS 36.413, this eventually results in local release at both endpoints. Both options are viable, but it is proposed to take the second one since this is a rather gross error.
Proposal 3: Modify the AP ID handling, so that, in addition to 10.6 of TS 36.413, the receiving node shall proceed in case of mode cross-over as if the logical connection was unknown to the node (for non-initiating procedures).

An accompanying document provides the related CR [3].

3. Conclusions

From the discussion above, the following proposals are formulated and As discussed above, we put forward the following:
Proposal 1: Spell out that the first message (for the purpose of Xw AP ID checking) may be either the WT ADDITION REQUEST message or the LWIP ADDITION REQUEST.
Proposal 2: Modify the abnormal conditions along the following lines: “If the WT receives an LWIP ADDITION REQUEST [alt. WT ADDITION REQUEST] message containing a UE identity IE for which a UE-associated logical connection already exists, the WT shall consider the procedure as failed.”

Proposal 3: Modify the AP ID handling, so that, in addition to 10.6 of TS 36.413, the receiving node shall proceed in case of mode cross-over as if the logical connection was unknown to the node (for non-initiating procedures).
The associated CR is provided in [3].
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If the WT receives an LWIP ADDITION REQUEST [alt. WT ADDITION REQUEST] message containing a UE identity IE for which LWA [alt. LWIP] operation is currently configured, the WT shall consider the procedure as failed.
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