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1 Introduction

In this contribution we will look at some issues in current draft XnAP and suggest possible resolutions for some of them.
2 Discussion
Among the open in RAN3 for XnAP there are the following:

1. QoS handling;

2. Use of timers (e.g. TDCprep, TDCoverall) in NR;
3. Support of SIPTO@LN;

4. Use of MgNB-to-SgNB and SgNB-to-MgNB containers;

5. For the SgNB Addition Preparation procedure:

a. Meaning of the Expected UE Behaviour IE and its potential use in NR;

b. Use of the Tunnel Information for BBF IE in NR.

We will briefly discuss each one.
2.1 QoS Handling

Detailed discussions of QoS handling are the subject of other contributions. XnAP should replicate the structure and behavior of QoS parameters agreed for NGAP.

Proposal 1: XnAP should replicate the structure and behavior of QoS parameters agreed for NGAP.
2.2 Use of Timers in NR
The two timers mentioned (e.g. TDCprep, TDCoverall) are functional to the correct operation of the LTE X2AP procedures. Given that the LTE DC procedure structure is kept for NR, it seems appropriate to maintain the use of these timers.
Proposal 2: Maintain the use of the DC timers (e.g. TDCprep, TDCoverall) in NR.
2.3 Support of SIPTO@LN

The support of SIPTO@LN in NR is under discussion. Currently the XnAP draft carries signaling for SIPTO@LN with co-located L-GW (SIPTO Correlation ID, SIPTO L-GW Transport Layer Address). With respect to traffic offload, we can observe the following:

1. “Forcing” a L-GW to be co-located in a RAN node might seem inconsistent with the fact that in NR network functions can be virtualized – in a way, VNFs enable much more flexibility to the operator than SIPTO@LN with co-located L-GW;

2. Legacy SIPTO@LN with co-located L-GW does not support mobility;
3. It is unclear how SIPTO@LN with co-located L-GW would work with respect to slicing –  currently it works on a single bearer only (hence the need for the Correlation ID IE to be signaled).

Given the above, it would seem justified to remove support for SIPTO@LN with co-located L-GW.

Proposal 3: Remove support for SIPTO@LN with co-located L-GW from NR.

With respect to SIPTO@LN with stand-alone GW, we notice that from a RAN point of view it is seen as a location-driven, CN-triggered S-GW relocation; hence, its RAN impact is very limited. And, given the fact that a S-GW function can be virtualized anywhere, it even seems consistent with the “virtualization” approach in the CN. It might be beneficial for the time being to assume it is supported, with further checks on this approach as the work on NR progresses. Further discussion on the issue of traffic offload in 5G is needed.
Proposal 4: Take the Working Assumption that SIPTO@LN with stand-alone GW is supported in NR, further checking on this approach as the work on NR progresses.
2.4 Use of Containers

The use of containers for NR DC has been discussed in RAN2. It was agreed to transfer an RRC PDU from the SgNB to the MgNB; work is still in progress in the other direction. The actual RRC message(s) to be carried in the XnAP containers seem to be still in progress.

Proposal 5: Continue checking RAN2 progress on the actual RRC message(s) to be signaled in the MgNB-to-SgNB (and vice versa) containers.
2.5 Meaning of the Expected UE Behaviour IE for NR

In LTE, this IE defines the behavior of a UE with “predictable activity and/or mobility behavior, to assist the eNB in determining the optimum RRC connection time.”[1], and it is described in TS 23.401. It contains the expected time between inter-eNB handover, the expected activity time, the expected idle time, and the source of UE activity behavior information (i.e. subscription information or statistics). Given that this is a very specific optimization for LTE, and NG-RAN behavior with respect to RRC will be different, it seems more appropriate to assume that it will not be supported unless some clear usage scenarios are shown.
Proposal 6: Take the Working Assumption that “Expected UE activity behavior” as currently defined, is not supported in NG-RAN.
2.6 Use of the Tunnel Information for BBF IE

This LTE functionality was introduced to support HeNBs connected to the EPC through residential broadband: it signals to the EPC the TNL address and (optionally) the UDP port for the transport network. Its use in NR is unclear, given that in NR there is no HeNB equivalent and transport network requirements will most likely be more stringent than in LTE. We propose, for now, to assume this optimization will not be supported unless some clear usage scenarios are shown.
Proposal 7: Take the Working Assumption that “BBF optimization” is not supported in NR.
3 Conclusions and Proposals
We have looked at some of the outstanding issues in XnAP, analyzing some of the “inherited” IEs and signaling from X2AP and proposing a way forward. Our proposals are summarized below.
Proposal 1: XnAP should replicate the structure and behavior of QoS parameters agreed for NGAP.
Proposal 2: Maintain the use of the DC timers (e.g. TDCprep, TDCoverall) in NR.

Proposal 3: Remove support for SIPTO@LN with co-located L-GW from NR.

Proposal 4: Take the Working Assumption that SIPTO@LN with stand-alone GW is supported in NR, further checking on this approach as the work on NR progresses.
Proposal 5: Continue checking RAN2 progress on the actual RRC message(s) to be signaled in the MgNB-to-SgNB (and vice versa) containers.
Proposal 6: Take the Working Assumption that “Expected UE activity behavior” as currently defined, is not supported in NG-RAN.
Proposal 7: Take the Working Assumption that “BBF optimization” is not supported in NR.
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