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1 Introduction

This document discusses the open issues for supporting option 3/3a/3x as below:
· Whether and how X2AP supports UE capability coordination between Master node and Secondary node
· Impacts on X2AP for support of direct S-RRC within DC procedures, including security aspects

· How to enable split SRB and RRC diversity
· How to support of SCG split bearer (uplink split should also be considered)

· Stage 3 impact on bitrates: higher than 10Gbit/s needs to be supported
· Whether and how to support NR specific mobility restrictions or not: e.g., to update the Handover Restriction List IE in X2AP
· Whether and how to support enhanced TNL address discovery of secondary node
· X2 Setup with secondary node, including the question whether the existing X2 Setup procedure shall be re-used
· How to support secondary node initiated Secondary Node change

· SA3 related impact related to security schemes applied for option 3

· Whether and how to support of SIPTO in option 3/3a/3x

· Whether and how to support bear type selection in MeNB, SCG bearer or SCG split bearer, during Secondary node addition procedure

2 Discussion

1. Whether and how X2AP supports UE capability coordination between Master node and Secondary node

It is agreed in RAN2 the master node should be able to forward LTE/NR-Capability (if agreed) and the secondary RAT specific capability (NR-Capability or EUTRA-Capability) to the secondary node within “SCG-ConfigInfo” (The IE name for LTE-NR DC/MC is TBD). The baseline is to exchange the UE capability in RRC container. But it is still possible some information can be coordinated via X2AP. We can wait for RAN2 further decision. If some particular UE capability can not be coordinated through RRC container, or assistant information for UE capability coordination is needed, we can start to consider to use X2AP IE.
Proposal 1: 
The baseline is the UE capability coordination can be exchanged through RRC container.

2. Impacts on X2AP for support of direct S-RRC within DC procedures, including security aspects
The addition of SCG SRB is decided by SgNB and SCG SRB configuration is provided by NR RRC from SgNB. Seems currently, the SCG SRB is no impact to the X2AP message. The SCG SRB only impacts to the RRC-container.

Agreement

1:
The following RRC messages can be sent via the SRB in the SCG.

•
RRCConnectionReconfiguration and RRCConnectionReconfigurationComplete

•
MeasurementReport

Agreements:

1
SCG SRB can be configured based on network decision.

2
Addition of SCG SRB is decided by SN.

FFS Whether the MN can request establishment of SCG SRB

3
SCG SRB configuration is provided by NR RRC from SN.

4
NR RRC complete messages and measurement reports are mapped to the same SRB as the message initiating the procedure.

FFS Whether there are any exceptional cases for the complete messages

FFS Whether explicit configuration is also supported for measurement reports.

5
All LTE RRC messages are mapped to MCG SRB.

6
EN-DC can only be configured after security activation on LTE.
Currently, the information related to security in X2AP includes UE security capability and SgNB Security Key. The UE security capability contains Encryption Algorithms and Integrity Protection Algorithms. When the SCG SRB is introduced in EN-DC case, the Integrity algorithm is needed in the SgNB. It is not sure if new algorithm will be introduced for NR, it is depending on SA3 decision. The UE security capability may be need extended along with SA3 decision. For the SgNB security key, RAN2 agreed the S-KeNB is derived from the master node KeNB similar to Rel-12 LTE Dual Connectivity”. So the existing S-KeNB IE can be re-used in EN-DC case.
Proposal 2: 
To support SCG SRB, no new IE in X2AP is needed, but may extend existing UE security capability IE. It is pending to SA3 decision.
3. How to enable split SRB (RRC diversity)

In LTE, only the data can be split. In EN-DC case, the MCG signaling bearer can be split. The impact to the X2AP should be studied in RAN3, based on the RAN2 agreement about split SRB. The split MCG SRB is supported for both SRB1 and SRB2. And the split SRB should be decided and configured by the MeNB in the SeNB Addition/or Modification procedure.  

Another RAN2 agreement is the SRB split can not be configured alone, i.e. SRB split is only supported when there is a DRB mapped over the SCG. The Split SRB information should be sent via X2AP, not in the RRC container only, since the secondary node need to allocate tunnel ending point for the reception of split SRB. In the SeNB Addition and SeNB Modification procedure, all the bearer type, e.g. SCG bearer, split bearer, are configured as choice below “CHOICE Bearer Option”  IE. The SRB is a new type of split bearer, but it is not proper to add a new choice under this IE. As discussed above, the SRB split can not configured alone. Therefore a new “SRB split bearer List” is needed as a separated Optional IE. 

It is not sure if the signaling split bearer has a bearer level QoS. And seems no need to modify the split SRB QoS (if present) and tunneling to receive UL split SRB. So maybe Split SRB Addition without modification is enough.

Proposal 3-1: 
In the X2AP, the split SRB bearer list is a new separated option IE. 
It is not decided if the SgNB may need to reject the split SRB configuration.  In some cases, even if split SRB may have high priority than the data, it is still too strict to forbid the SgNB reject the request. So it is proposed the SgNB may reject the split SRB configuration.
Proposal 3-2: 
The SgNB may reject the Split SRB configuration.
4. How to support of SCG split bearer (uplink split should also be considered)
We assume the principle of decision for SCG split bearer is same as other bearer type, i.e. the MeNB has full responsibility to decide what bearer should be configured. If the SCG split bearer is configured, in the Downlink, the SgNB can decide how to split based on the flow control. In the Uplink, there are several alternatives, such as hard split, threshold based split. It is still ongoing discussed in RAN2.

Proposal 4: 
In the downlink, the network decides how to split depends on flow control. In the uplink, it is pending to RAN2 decision.
5. Stage 3 impact on bitrates: higher than 10Gbit/s needs to be supported.
In option 3, the core network is the LTE EPC. EPC may not know whether gNB is configured as secondary node or not. So it is not quite sure the higher data rate is required along with option 3 is deployed. But generally enhanced LTE core network may provide service with high data rate, depends on SA2/CT1 decision. If there is a requirement of higher data rate is needed, RAN3 specification can extend the value range by adding extension IE.

Proposal 5:
Bit rate impact is pending to the higher data requirement in EPC.
6. Whether and how to support NR specific mobility restrictions or not: e.g., to update the Handover Restriction List IE in X2AP
The Handover Restriction List include below information:

· serving PLMN;

· Equivalent PLMN List;

· forbidden TA List, it is forbidden area for intra-RAT;

· forbidden LA List, it is forbidden area for inter-RAT;

· forbidden RAT. 
When the NR-RAT is introduced, a new RAT type (NR-RAT) should be included in the forbidden RAT, If the new RAT type is in the forbidden RAT, the MeNB can not select a gNB as the SCG during DC operation. 
Since RAN2 agreed SgNB can add a SCG cell, the SgNB needs to know if the SCG cell is within the forbidden area. So the HRL should be transmitted to the SgNB via X2AP. Depends on the further decision on the registration area identify for NR, e.g. the structure is same as TA or not, can decide if the forbid NR registration area identify is included in the forbidden TA list or other list.
Proposal 6-1:
The forbidden RAT IE in handover Restriction List is extended by adding NR-RAT as one of the access restrictions 

Proposal 6-2: 
In the X2AP, the handover Restriction List should be included in the SeNB Addition Request message and SeNB Modification Request message. 

7. Whether and how to support enhanced TNL address discovery of secondary node
We think it can be done by OAM or DNS inquiry.
Proposal 7:
No specification impact for TNL address discovery.

8. X2 Setup with secondary node, including the question whether the existing X2 Setup procedure shall be re-used.
Currently, the X2 setup procedure can be triggered by either eNB. But it is not true for the eNB-gNB connecting to EPC case. Based on the character of gNB, the gNB can not work alone as the serving node, so the gNB can not find the eNB. It is always eNB trigger the X2 setup. The Served Cells IE in the X2 Setup Request message can be re-used without any change. Consider the change is not big, we think re-use existing message is better.
The first information in the X2 Setup Request/Response is the Global eNB Id. The Global gNB Id may have longer length, if so, a new choice of gNB ID should be included in the Global eNB Id. 
For the NR cell information, either includes the NR cell information in the Serving Cell Information IE as a new choice, or define a new IE for NR cell and ignore the existing Serving Cell Information.
Another information IE in the X2 Setup Request/Response is the neighbouring cell information,

· Since the gNB can not find the neighbouring cell, seems no change to the neighbouring cell information in the X2 Setup Response message. 

· While the eNB can find neighbouring eNB/gNB, neighbouring information in the X2 Setup Request message may include the NR cell information.
Proposal 8:
Re-use existing X2 Setup procedure.

9. How to support secondary node initiated Secondary Node change
There are some agreements made in RAN2 so far, as showed below. First the master node can trigger the secondary node change. Then the SeNB Addition and SeNB Release can be used to perform SgNB change, as similar as in LTE. The SgNB can trigger the secondary node change too, but the master can decide to accept or reject. It seems the SgNB change message should send to the MeNB first and then followed by a MeNB triggered SgNB change. But It is not clear how to coordinate the role of MeNB and SgNB, e.g. if there is coordination on the measurement performed between MeNB and SgNB. After further information on the role of the node, the detail signaling can be studied in RAN3. 
Agreements:

1: 
On receiving the request for SN change, the master accepts/rejects (e.g. taking into account available information, network connectivity, etc) whether to carry out the requested inter-secondary nodes change (i.e. different Xx interface). The master may select a different target node in different frequency for the SN change based on the NR inter-frequency measurement maintained by master itself;

1a: MN can also trigger an inter-frequency  the SN node change without any request from the SN.

2: 
Final RRC message for the inter-SN change will be generated from master node

3:
SN does not provide the NR measurement results to the MN;

10. SA3 related impact related to security schemes applied for option 3
It is discussed in the open issue 2.
11. Whether and how to support of SIPTO in option 3/3a/3x
It is depends on SA2 conclusion.
12. Whether and how to support bear type selection in MeNB, SCG bearer or SCG split bearer, during Secondary node addition procedure

As discussed in open issue 4, in LTE, bearer type is decided by the MeNB and how to decide is depends on implementation. We think the same principle is applied in option 3 family.
Summary:

AS discussed above, so far, the below open issues has impact to the specification

1. Split SRB information.
2. NR specific mobility restrictions, e.g. HRL should be included in the SeNB Addition Request and SeNB Modification Request. 
3. Re-use X2 setup for Xx interface.
The corresponding text proposal is in [4] R3-171672, [5] R3-171673 and [6] R3-171674. 

Proposal 9: 
It is proposed to agree the text proposal.
3 Proposal 
In this document the below proposal is 

Proposal 1: 
The baseline is the UE capability coordination can be exchanged through RRC container.
Proposal 2: 
To support SCG SRB, no new IE in X2AP is needed, but may extend existing UE security capability IE. It is pending to SA3 decision.

Proposal 3-1: 
In the X2AP, the split SRB bearer list is a new separated option IE.
Proposal 3-2: 
The SgNB may reject the Split SRB configuration.

Proposal 4: 
In the downlink, the network decides how to split depends on flow control. In the uplink, it is pending to RAN2 decision.

Proposal 5:
Bit rate impact is pending to the higher data requirement in EPC.

Proposal 6-1:
The forbidden RAT IE in handover Restriction List is extended by adding NR-RAT as one of the access restrictions 

Proposal 6-2: 
In the X2AP, the handover Restriction List should be included in the SeNB Addition Request message and SeNB Modification Request message. 

Proposal 7:
No specification impact for TNL address discovery.

Proposal 8:
Re-use existing X2 Setup procedure.

Proposal 9: 
It is proposed to agree the text proposal.
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