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1
Introduction

This document provides some more details about Xn interface procedures.
2
Discussion

2.0
General

2.0.1
Xn protocol functions
Xn-C

As captured already in the functional description of the Xn interface, Xn-C functions can be devided into non-UE and UE associated ones
Non UE-associated

1.
setting up, modifying or releasing a peer-to-peer relation

2.
Xn interface Reset

3.
Error Indication

UE-associated

1.
Dual Connectivity (supporting options 4 and 7), probably in combination with re-location of the master or secondary node.

2.
active mode mobility related (Handover, any intra-system intra- and inter-RAT mobility)

3.
mobility in inactive mode (context fetch)

Xn-U

Flow control and data forwarding

2.0.2
Xn architectural aspects

Dual Connectivity

We assume DC as specified for 4G as baseline for DC in 5G. Three bearer types are defined: MCG bearer, split bearer and SCG bearer.

The radio protocol architecture for options 4 and 7 is given below:

Editor’s note: The below figure is an example. (NR) PDCP, NR RLC and NR MAC are pending to RAN2.
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Figure 2.0.2-1: Radio Protocol Architecture for MCG, split bearer and SCG bearer for Option 7/7a (left) and Option 4/4a (right)
Network interface configurations can be depicted as shown in Figures below:
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Figure 2.0.2-3: C-Plane(left) and U-plane (right) connectivity for Option 7/7a
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Figure 2.0.2-4: C-Plane(left) and U-plane (right) connectivity for Option 4/4a

Sections 10.1.3 (on tight interworking - option 4) and 10.1.4 (option 7) state that TS 36.300 can serve as a reference, for defining Xn procedures.

The only difference that needs to be looked at together with RAN2 may lie in the fact that options 4 and 7 deal with inter-RAT aggregation, where the involved logical nodes only serve a single RAT. Hence it can be expected, that a logical node is not able to perform any RAT specific processing (e.g. on measurements) on behalf of another node. Details needs to be looked at together with RAN2, it is nevertheless expected, that role definitions from E-UTRAN (master node, secondary node) can still be applied for options 4 and 7.
Inter New RAN node Xn mobility
Assuming that 5G intra-system active mode mobility can be based on what was standardised for 4G, Xn protocol functions may support the following mobility scenarios:

-
Intra-system HO from either E-UTRA or NR to E-UTRA or NR

-
Source or target New RAN node may have DC configured
-
change of secondary DC resource (addition, release or change)

Irrespective the outcome of relevant discussions in RAN2 (and LTE Rel-14 discussions on LTE light connection) and, based on the Suspend/Resume function specified for LTE Rel-13, we can also assume that 5G inactive mode mobility will have impact on the definition of respective Xn protocol functions:

-
Intra-system inactive mobility from either E-UTRA or NR to E-UTRA or NR 
2.1
Non-UE associated

2.1.1
Setting up, modifying or releasing a peer-to-peer relation

We expect similar functionality as defined for X2.

As E-UTRA is part of New RAN, we expect the same E-UTRA serving and neighbouring cell descriptors to be signalled between New RAN nodes supporting E-UTRA.

NR related serving and neighbouring information needs to be looked at, once NR radio interface definition allows further considerations.
2.1.2
Xn interface Reset

This is a basic interface function for which no specific function is expected.
2.1.3.
Error Indication

This is a basic interface function for which no specific function is expected.
2.2
UE associated

2.2.1
active mode mobility related (Handover, any intra-system intra- and inter-RAT mobility)

Handover in X2AP is best to serve as a starting point. It should be possible to define a common XnAP HO preparation procedure, applicable for all intra-system active mode mobility scenarios, containing RAT specific signalling in a rather transparent way (RRC containers).

Target (cell) identification might be RAT dependent.

UP resource configuration would need to follow the PDU Session/QoS flow resource model defined on the NG interface. I.e. the handover preparation procedure would allocate PDU sessions, QoS rules, if established in the source node, also GBR QoS flows. The 5G PDU Session/QoS flow concept would need to be applied for UE Contexts residing in gNBs and eLTE eNBs, i.e., applicability of this concept is not RAT, but system dependent.
Procedures: 

Xn-C: Handover Preparation, UE Context Release, Handover Cancel, SN Status Report

Xn-U: End Marker
2.2.2
mobility in inactive mode (context fetch)

Handling of inactive UEs in X2AP is best to serve as a starting point. It should be possible to define a common procedure for the relocation of UE contexts.
UE context identification containing the old New RAN node should be defined in a RAT-independent way.
Same applies for UP resource configuration as was stated for handover.
Procedures: 

Xn-C: UE Context Retrieval, UE Context Release
Xn-U: End Marker
2.2.3
Dual Connectivity (supporting options 4 and 7), probably in combination with re-location of the master or secondary node.

The DC procedures defined in TS 36.423 [13] should be used as baseline. As explained above, differences from the role definitions (master, secondary node) would need to be re-visited once more details from radio point of view are available.
Master and Secondary mobility or role-change is expected to be reflected in the parameterisation of DC and HO related procedures.

Xn-C:
-
Secondary New RAN node Addition

-
Secondary New RAN node Modification (Master node initiated)

-
Secondary New RAN node Modification (Secondary node initiated)

-
Secondary New RAN node Release (Master node initiated)

-
Secondary New RAN node Release (Secondary node initiated)

Xn-U: flow control, end marker
3
Conclusion
We discussed Xn procedures and propose to capture respective text for TR 38.801 as shown in document R3-162983.
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