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1 Introduction

RAN3 is currently working on Stage 3 details for the XwAP protocol. In the architecture adopted for LWA and LWI, one eNB may have Xw instances toward more than one WT, each WT may connect to a large number of APs (in the thousands range). Because of this, it is foreseeable that several XwAP procedures may be running in parallel between the same nodes over the same interface. In these conditions, we believe it would be beneficial to provide a XwAP Transaction ID in each XwAP message.
2 Discussion
The logical architecture for LWA and LWI, as agreed after RAN3 #89 [1], is shown in Figure 1 below. Each eNB may connect to more than one WT.
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Figure 1 Overall E-UTRAN architecture with deployed WT.

According to typical deployment figures, each WT may connect to a large number of APs (in the thousands range). Although only a limited subset of those will be of interest for an eNB with which the WT has an Xw interface, potentially large numbers of LWA and/or LWI procedures may be running over the same Xw (especially in dense and/or indoor environments). For this reason, a large number of parallel XwAP procedures is foreseeable between the same eNB-WT pair.

Observation 1: A large number of parallel XwAP procedures is foreseeable between the same eNB-WT pair.
Due to the above, it seems appropriate to consider introducing an XwAP Transaction ID in each XwAP message. Further analysis is provided below.
2.1 Transaction IDs
Transaction IDs are currently present in LPPa. The LPPa Transaction ID IE is sent in every LPPa message, and it is used to associate all the messages belonging to the same procedure (which use the same Transaction ID, defined as an integer between 0 and 32767). It is determined by the initiating peer of a procedure. [2]
Using a Transaction ID in XwAP has the following benefits:

· It uniquely identifies a procedure among all ongoing parallel procedures of the same type (e.g. WT Modification Request) initiated by the same protocol peer, without the need to decode other IEs in the same message. This allows for more efficient implementations, especially when handling large numbers of parallel procedures;
· Error handling is improved, provided that when reporting criticality diagnostics for the non-comprehended message, its Transaction ID is also reported
. This greatly simplifies error debugging;

· Handling of abnormal conditions at interface setup is also greatly improved. In case of e.g. multiple setup requests from the same initiating eNB (due to crossing and/or undelivered messages), the WT is able to distinguish between them according to their respective Transaction IDs. This is also the case when receiving the reply: by looking at the included Transaction ID, the eNB is able to correlate the reply with the request
;
· It may make link quality diagnostics more feasible, e.g. by looking at delay and/or non-delivery ratio for XwAP messages belonging to the same procedure. This may be advantageous in case of non-ideal transport networks.

Observation 2: Transaction IDs allow for more efficient implementations, greatly simplify error handling and abnormal conditions e.g. at interface setup, and may allow better link diagnostics functionality.

It is worth noting that all UE-associated messages carry the UE identity defined at protocol level; for XwAP, this is the UE XwAP ID. The UE XwAP ID provides the means to correlate messages belonging to the same procedure for the same UE, so Transaction IDs are not needed for UE-associated messages.

Observation 3: For UE-associated messages, the UE XwAP ID provides the means to correlate messages of the same procedure for the same UE; for this reason, Transaction IDs are not needed for UE-associated messages.
For the reasons above, we propose to introduce an XwAP Transaction ID IE in every non-UE-associated XwAP message, reusing the same definition and handling as in [2].

Proposal 1: RAN3 should introduce an XwAP Transaction ID IE in every non-UE-associated XwAP message, reusing the same definition and handling as in LPPa.
3 Conclusions and Proposal
We have briefly recalled some of the possible advantages of using a Transaction ID in every XwAP message. We believe the appropriate time to introduce such information is now, since the specification of XwAP has just started. Our observations and proposal are summarized below.
Observation 1: A large number of parallel XwAP procedures is foreseeable between the same eNB-WT pair.

Observation 2: Transaction IDs allow for more efficient implementations, greatly simplify error handling and abnormal conditions e.g. at interface setup, and may allow better link diagnostics functionality.

Observation 3: For UE-associated messages, the UE XwAP ID provides the means to correlate messages of the same procedure for the same UE; for this reason, Transaction IDs are not needed for UE-associated messages.

Proposal 1: RAN3 should introduce an XwAP Transaction ID IE in every non-UE-associated XwAP message, reusing the same definition and handling as in LPPa.
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� This is currently the case in � REF _Ref397001135 \r \h ��[2]�.


� In X2AP, Transaction IDs are not present. Some quite complex behavior was then introduced to regulate abnormal conditions at interface setup. See e.g. Sec. 8.3.3.4 of � REF _Ref429472044 \r \h ��[3]�, which could have been greatly simplified if Transaction IDs were made available.
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