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1
Introduction
During RAN3#81bis a discussion was carried out on whether to reuse the RANAP User Adaptation layer protocol (RUA) to carry PCAP messages and extend the Iupc interface from the HNB GW to the HNB or whether to define a new adaptation protocol called PCAP User Adaptation layer (PUA). 
This paper explains the differences between the two approaches and it outlines why reusing the RUA protocol is a more efficient solution with reduced impacts. 
2 Reusing RUA or doing a PUA?
In order to transport PCAP messages from HNB GW to HNBs the main function needed is an adaptation layer enabling PCAP messages transport over SCTP. This function is fulfilled already by an existing adaptation layer, the RUA protocol.
As described in [R3-132282 CR TS25.467] and in [R3-132283 CR TS25468] the RUA protocol can be adapted to transport PCAP messages by means of adding three new procedures:
RUA: PCAP DIRECT TRANSFER: This procedure has the main role of transporting connection oriented PCAP messages. Additionally this procedure establishes a new PCAP session by means of transporting the first PCAP message from the HNB to the HNB GW. The first PCAP message of a new location reporting session contains a PCAP Session ID that is unique for the HNB. The HNB GW receiving a PCAP Direct Transfer message with such new PCAP Session ID can deduce if a new SCCP connection needs to be established with the SAS.
A mapping between the PCAP Session ID, the HNB that generated the first PCAP message and the SCCP connection towards the SAS may be kept at the HNB GW.
RUA: PCAP CONNECTINLESS TRANSFER: This procedure has the main role of transporting PCAP connectionless messages. It shall be noted that PCAP connectionless messages of different location reporting sessions are carried over the same SCCP connection from HNB GW and SAS. The only means the SAS has to distinguish between PCAP messages is to look at their inner Transaction ID. Therefore, unless the HNBs are coordinated by means of e.g. configuration, to use PCAP Transaction IDs that are unique within the HNB GW domain, the only way to allow the SAS to distinguish between different PCAP messages coming from is for the HNB GW to modify the Transaction ID of each PCAP connectionless message and to make it unique towards the SAS. 
A mapping of the Transaction ID towards the SAS and the HNB from which the message come from may be kept at the HNB GW.
RUA: PCAP DISCONNECT: This procedure is used to indicate the end of a PCAP location reporting session and to release the corresponding SCCP connection between HNB GW and SAS. This procedure is normally generated by the HNB after the last PCAP message for a given session is received. However, this procedure can also be triggered by the HNB GW for anomalous conditions such as an SCCP disconnection between HNB GW and SAS.

The three procedures described above are sufficient to provide PCAP transport capabilities over the Iuh interface. Given their very simple design and limited functionalities, it is questionable whether they deserve the effort of being defined under a completely new adaptation layer protocol.

Observation 1: In order to transport PCAP messages over the Iuh interface the RUA protocol would have to be enhanced with three new procedures. Such small enhancement is not worth the effort of defining and supporting a new protocol.
One advantage of reusing RUA is that a RUA signaling connection is established when the first RANAP message needs to be sent or received by the HNB and stays active so long as RANAP messages need to be exchanged. There is no plausible scenario where a PCAP context can be active while a signaling connection for RANAP message exchange is inactive. Hence, by reusing RUA for PCAP transport it is possible to save signaling of connect messages to initiate a PCAP context, i.e. the PUA: CONNECT messages do not need to be sent.
Observation 2: Reusing RUA for PCAP transport minimizes signalling  
Another aspect of reusing the existing RUA protocol concerns the interoperability of nodes with different support for PCAP over Iuh. In fact, by introducing the three new procedures above in RUA and by exploiting the criticality of the IEs contained in such procedure messages it is possible for a node not supporting the procedures to reject the procedure and to notify the peer. In this way the node supporting PCAP over Iuh is fully aware of the peer node capabilities and it does not need to retry sending PCAP messages over Iuh towards a node after procedures have been rejected.
With the PUA solution this is not possible. The principle that would be followed in the PUA case is that if a node not supporting PUA receives a PUA message, it will simply discard the message because the SCTP PPI would not be recognized. However, the sender would not know whether the message was truly discarded or whether e.g. it was not received at all, could not be correctly decoded, was received by the receiver but no response reached the sender, etc. Therefore this creates a potential interoperability problem.

Observation 3: Reusing RUA allows for full interoperability between nodes supporting PCAP over Iuh and nodes not supporting it.
It needs to be recalled that RAN3 already embraced the concept of adding procedures for specific scenarios in existing protocols. This is the case of HNB specific functions and procedures added in RANAP. In that circumstance the conditions according to which the HNB specific RANAP parts were added were that a vendor not wanting to support HNBs would not implement the new additions. The same principle can be applied to new RUA procedures to support PCAP transport over Iuh.

Observation 4: Adding new procedures to RUA for the transport of PCAP over Iuh leaves the option to a vendor to support or not support the new procedures while still maintaining existing RUA functions intact.
Finally, the standardization and implementation effort needed to support a new protocol are certainly higher than that to introduce three new procedures in an existing protocol. It is known that there are design overheads when supporting a new protocol, namely: increased memory usage, increase processing power required. 
Further, a new protocol would require creation and maintenance of a new specification, which implies more standardization work.

For the sake of simplicity a good approach would be to reuse the framework of existing protocols when possible, rather than introducing a new adaptation layer for every new protocol that needs being supported. For this reason it is plausible to prefer reuse of RUA, which provides a framework that can readapt to transport of PCAP over Iuh.
Observation 5: A good design approach would be to reuse the framework of an existing adaptation layer protocol when possible rather than creating a new protocol instead. Creating a new adaptation protocol for each new protocol supported would be non scalable and over-complex

3 Conclusions

In this paper a number of observations were made that explain why it is a better design choice to reuse the framework of the RUA protocol to enable transport of PCAP messages over the Iuh interface.

The observations are listed below:

Observation 1: In order to transport PCAP messages over the Iuh interface the RUA protocol would have to be enhanced with three new procedures. Such small enhancement is not worth the effort of defining and supporting a new protocol.
Observation 2: Reusing RUA for PCAP transport minimizes signalling  
Observation 3: Reusing RUA allows for full interoperability between nodes supporting PCAP over Iuh and nodes not supporting it.
Observation 4: Adding new procedures to RUA for the transport of PCAP over Iuh leaves the option to a vendor to support or not support the new procedures while still maintaining existing RUA functions intact.
Observation 5: A good design approach would be to reuse the framework of an existing adaptation layer protocol when possible rather than creating a new protocol instead. Creating a new adaptation protocol for each new protocol supported would be non scalable and over-complex

In light of the observations above it is proposed to agree to the CRs in [R3-132282 CR0215 TS25.467] and [R3-132283 CR0046 TS25468].
