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1   Introduction
In RAN2 #NR AH2 meeting, the SN/MN information exchange was discussed based on the summary of email discussion [1] and some related agreements were achieved with FFS:

Agreements related to SCG cell related parameters (at least for EN-DC)

1
RAN2 confirm that MN only initiates SN addition/ release i.e. that MN initiated SCG addition/ release is not supported

2.1
(At SN addition) MN provides measurement results rather than explicitly indicating the SCG cell to be added

2.2
No further SCG cell related parameters(beyond the measurements) need to be exchanged (i.e. no need for inter-node signalling regarding SCG cell addition assuming UE capability related info is indicated differently)

3
Measurement results provided by MN to SN at SN addition are specified by RRC (inter node message). FFS whether encoding of measurements is defined in NR or LTE RRC.
Agreements related to other general parameters (at least for EN-DC)
1
(At SN addition) MN provides to SN the SN UE capabilities.

2
SN provides the SCG configuration (transparently) to MN, for the case that the SCG configuration is provided to the UE via the MN

3
MN may provide an SCG configuration restriction to SN (signalling details FFS). SN may provide information indicating what SCG configuration restriction it would like to be alleviated/ reduced (signalling details FFS)
4
Inter-node transfer of SN UE capabilities and SCG configuration information is specified by RRC (inter node message). MN transparently forwards these parameters (i.e. SN UE capabilities received from UE is transparently forwarded to SN, SCG configuration received from SN is transparently forwarded to UE).

5
MN may provide to SN an "SCG change" indication upon MN initiated SCG modification. SN may provide to MN an "SCG change" indication upon SN initiated SCG modification.

FFS: SCG change still needs to be defined for NR cases

6
Inter-node information transfer regarding MBMS interest is not in scope of REL-15

7
Status of feature make before brake should be concluded before progressing related inter-node transfer

8
MN may provide UE AMBR and serving PLMN upon SCG addition and MN initiated SCG modification

9
Both MN and SN may include reject cause in failure messages

10
Inter-node transfer of SCG change indication, UE AMBR, serving PLMN and reject cause is specified by Xx

In RAN2 #99 meeting, more agreements on the information exchange between MN and SN were achieved:

Agreements

1: In EN-DC, separate DRX configurations are provided for LTE MCG and NR SCG.

2: The MeNB/SgNB provides the MCG/SCG DRX configuration to the SgNB/MeNB. Whether or not the SCG/MCG aligns DRX configuration with the MCG/SCG is left up to SgNB/MeNB implementation.

Agreements

1:
Measurement results relating to the target SN can be provided by MN to target SN at MN initiated SN change procedure.

2:
Measurement results of target SN can be forwarded from source SN to target SN via MN at SN initiated SN change procedure.

3:
Measurement results according to measurement configuration from MN are encoded according to NR RRC when they are provided by MN to SN in SN Addition Request message (EN-DC).

4:
During SN initiates SN change procedure, measurement results according to measurement configuration from SN are encoded according to NR RRC when they are provided by MN to SN in SN Addition Request message.

Agreements

1: Measurement results according to SN configuration provided in SCGFailureInformation are encoded according to NR RRC format

2: If SCGFailureInformation contains SN configured measurement results, MN will forward those measurements to SN
3: The following measurements are included in SN part of SCGFailureInformation

-
ARFCN value and NR serving cells and NR neighbour cells measurement results with a quality indicator (RSRP, RSRQ or equivalent).

FFS
Beam level measurements

As agreed, the measurement results, SCG configuration restriction and SN UE capability should be included in the inter-node message from MN to SN. The SCG configuration information and the SN maintained measurement results are specified in the inter-node message from SN to MN. In this contribution, we will conclude all the information to be carried in the RRC inter-node message and discuss where to specify the inter-node message for EN-DC.
2   Discussion
First of all, it should be clarified that which information should be specified in the RRC inter-node message and which should be specified in X2AP. A general principle should be provided to avoid duplicated standard work when some other information is identified to be exchanged between MeNB and SgNB.

For UE specific information, configuration or capability, etc, if these information is defined as interface IEs, it could be foreseen that a lot of IEs need to be specified in RAN3 and not only the addition request message but also the modification messages will be all involved. In addition, whenever RAN2 identifies that new information is needed, RAN3 has to add new IEs. 
To simplify the RAN2 standard work, and make RAN3 life easy, we would prefer:
Proposal 1: The parameters which related to UE configuration and UE capability should be contained in inter-node RRC message. 
During the initial SgNB addition procedure, the MeNB may provide the following information to the SgNB and it should be carried in an inter-node RRC message in our understanding.

From MeNB to SgNB:
· UE capability coordination result (SCG configuration restriction)

· UE NR capability
· Measurement coordination result (FFS)

· MCG DRX configuration

· NR measurement result

From SgNB to MeNB:
· SCG configuration

Although the capability coordination is still under discussion, the coordination result should be provided to the SgNB together with the UE NR capability so that the SgNB can generate the NR RRC configuration for the UE. Measurement coordination is also under discussion, however, to our understanding, to enable the MeNB and the SgNB to perform configuration on the same NR frequency, some of the parameters should be the same and these parameters should be included in the inter-node RRC message as the measurement coordination result.
As agreed, the MeNB shall provide NR measurement results to the SgNB rather than explicitly indicating the SCG cell to be added. For the initial addition case, this NR measurement results are configured by the MeNB and it has been agreed that the measurement results according to measurement configuration from MeNB are encoded according to NR RRC.
In RAN2 NR #AH2 meeting, the delta signalling was discussed and it was agreed to support delta signalling at MN initiated SN change and the MN must have the current SCG configuration in the SN in order to support the MN- initiated SN change. It means that the SCG configuration of the source SN shall also be contained in the inter-node message from MN to the target SN.

In RAN1 #NR AH2 meeting, the power sharing for LTE-NR DC was discussed and RAN1 make the following agreements:
	Agreements:

· Regarding power sharing for LTE-NR dual connectivity, support at least semi-static power sharing between LTE and NR

· FFS details

· Discuss further whether or not to support dynamic power sharing between LTE and NR

· Discuss further impacts due to other factors, e.g., different TTI lengths, channel/service types, synchronous vs. asynchronous, different processing latency for LTE vs. NR, assumption regarding communication between NR vs. LTE at UE, specification impact to LTE (if any) and/or NR, etc. 


From RAN2 perspective, the semi-static power sharing means the MN shall make the decision on the maximum available UE UL power in SN side and provide it to the SN during the initial addition procedure. In LTE DC, similar power control information is exchanged between MeNB and SeNB via SCGConfigInfo IE. To our understanding, the EN-DC can follow the LTE DC solution, that the MN provides the maximum available UE UL power in SN side in the inter-node message from MN to SN.
RAN2 agreed that both UM bearer and AM bearer can be configured with MR-DC. The MN will not provide its own configuration to the SN because the MCG RRC configuration cannot be understood by the SN. Based on this assumption, it is possible that the MN and the SN make different decision on the RLC mode configuration for the split bearer. For example, the MN decides to configure the bearer with RLC AM mode, however, the SN decides to configure with RLC UM mode. The RLC configuration conflict will impact the user experience, therefore, in the network side, the coordination should be performed, i.e., the MN shall provide the RLC mode configuration to the SN and it should be contained in the inter-node message.
Proposal 2: The inter-node RRC message from the MeNB to the SgNB during the initial addition procedure should including the following information:

· UE capability coordination result (SCG configuration restriction)

· UE NR capability

· Measurement coordination result

· MCG DRX configuration

· NR measurement result 

· SCG configuration

· Maximum available UE UL power in SN side

· RLC mode
With respect to the inter-node RRC message from MeNB to SgNB, it is provided to SgNB to generate the UE configuration and of course it should be understood by the SgNB. It is similar to the inter-RAT handover case where the handover preparation message is designed following the source adapts to target principle. In EN-DC, the MeNB can be treated as the source node and the SgNB can be treated as the target node, based on this assumption, the MeNB generated inter-node RRC message to SgNB should be specified in NR RRC. It is also applicable for NG-EN-DC. For NE-DC, the inter-node RRC message from MgNB to SeNB should be specified in LTE RRC.
Proposal 3a: For EN-DC and NG-EN-DC, the inter-node RRC message from the MeNB to the SgNB should be defined in NR RRC specification.

Proposal 3b: For NE-DC, the inter-node RRC message from the MgNB to the SeNB should be defined in LTE RRC specification.

With respect to the inter node RRC message from SgNB to MeNB during the addition procedure, it includes the SCG configuration for the UE. In general, this inter node message can be transparent to the MeNB and the MeNB can encapsulate this inter node message in LTE RRC message. However, considering the introduction of the common PDCP, the configuration structure will be changed in LTE RRC message. In RAN2 #NR AH2 meeting, it was agreed:

Agreements

1:
NR PDCP configuration is contained in separate NR container different from the NR container for other NR configurations

2:
If the anchor is in the MN, NR PDCP config is generated by MN itself. If the anchor is in SN, the SN should generate NR PDCP config and send it to MCG as separate container.

3:
In EN-DC, LTE RRC message contains:

-
SCG bearer: NR PDCP container + NR configuration container on NR RLC, MAC and physical layers;

-
Split bearer: NR PDCP container + LTE configurations on RLC, MAC and physical layers + NR configuration container on NR RLC, MAC and physical layers, etc;

-
NR PDCP config carried in the container is an IE.

-
SCG RLC/MAC/Phy/etc config carried on the container is an NR RRC PDU.

FFS Whether there are situations (e.g. PDCP reconfiguration) the NR RRC PDU from the SN can contain a PDCP configuration.

FFS Signalling details of how the PDCP configuration and lower layer configuration are linked.

Further in RAN2 #99 meeting, the following agreements were agreed:

Agreements:

1
NR RRC signalling should clearly distinguish UE-, cell-group- and serving-cell- specific parameters: Parameters for each serving-cell cell are collected in an IE and one or more such IEs are present in the IE containing the Cell-Group specific configuration (as depicted in Figure 5 of R2-1708036).

2
Use SRB-ToAddModList, DRB-ToAddModList and DRB-ToReleaseList to maintain the PDCP-configuration and SDAP-configuration per radio bearer and include the radio bearer related configuration into a RadioBearerConfig (see Figure 6 of R2-1708036).

3
Use LCH-ToAddModList and LCH-ToReleaseList inside the NR cell-group configuration IE to associate logical channels and their RLC entities with radio bearers (PDCP entities) (see Figure 6 of R2-1708036). 

FFS1 to a) re-use the current LTE structure where the LCH- and RLC- configurations for the LTE MCG are inside the DRB-ToAddModList; associate the NR-SCG cell-group configuration with that list (Figure 7); or b) adopt the newly agreed NR structure where the LCH- and RLC configuration is part of the cell group configuration (Figure 6) also for the LTE ASN.1. (Intention is to consider the examples of ASN.1 structure provided by Ericsson to help make a decision)

FFS2 whether … a) the PDCP-Config and SDAP-Config for each DRB are in a separate container; or b) the PDCP-Config and SDAP-Config of all MCG DRBs are in one container and the PDCP-Config and SDAP-Config of all SCG DRBs are in another container; or c) the PDCP-Config and SDAP-Config of all DRBs are in a common container

4
For EN-DC, the “NR RRC PDU” containing the NR “SCG RLC/MAC/Phy config” should be the NR RRCConnectionReconfiguration message.

5
For EN-DC, the SgNB may include the PDCP-config in the “NR RRC PDU from the SN” only when it changes the PDCP configuration of one of its SCG(-Split) DRBs using the direct SCG-SRB.

According to the agreement, if the inter-node RRC message contains configurations for SCG or SCG split, MeNB should take out the related NR PDCP configurations and put them together with the PDCP configurations generated by MeNB itself. To enable this handling, it requires the MeNB to know the structure of the inter-node RRC message from SgNB to MeNB. At least the MeNB should be able to know which part of the message is the PDCP configuration and which part is the others. However, what the configuration is could be transparent to the MeNB. To support this, this inter node RRC message should also be defined in the LTE RRC for EN-DC and NG-EN-DC. Inside the inter-node RRC message, the IE details of the NR PDCP configuration and NR RLC/MAC/PHY configuration should be specified in NR RRC specification. For NE-DC, the inter-node RRC message from LTE SeNB to NR MgNB should be defined in NR RRC.
Proposal 4a: For EN-DC and NG-EN-DC, the inter-node RRC message from the SgNB to the MeNB should be defined in LTE RRC specification.

Proposal 4b: For NE-DC, the inter-node RRC message from the SeNB to the MgNB should be defined in NR RRC specification.

For SgNB modification cases, no matter the MeNB initiated or the SgNB initiated, the inter-node RRC message for initial addition cases can be reused. However, it is a little different for SgNB change case where it has been agreed that during the SgNB initiated SgNB change procedure, measurement results according to the measurement configuration from SgNB are encoded according to the NR RRC. Together with the support of delta signaling for SgNB change, the SgNB shall provide the current SCG configuration and the NR measurement results in the inter-node RRC message from SgNB to MeNB. To our understanding, there is no need to define different inter-node RRC message from SgNB to MeNB for SgNB addition case and SgNB initiated SgNB change cases. Based on this assumption, the inter-node RRC message from SgNB to MeNB should including the following information:
· SCG configuration for UE

· NR measurement results according to SgNB configuration

Proposal 5: The inter-node RRC message from the SgNB to the MeNB should include the following information:

· SCG configuration for UE

· NR measurement results according to SgNB configuration

With respect to the NR measurement results according to SgNB configuration, it may be provided to the target SgNB during the addition procedure between MeNB and the target SgNB. However, as discussed at the beginning, during the initial SgNB addition procedure, the MeNB will provide the measurement results according the MeNB configuration to SgNB. Then the question is what the relationship between the two measurement results is.
In principle, the measurement results from source SgNB can be treated as a container and the MeNB can deliver it to target SgNB transparently. However, if it is adapted, then in the SgNB addition request message, there will be two parts of NR measurement results, one is configured by the MeNB and the other is configured by the source SgNB. Obviously, it is strange and it my make the target SgNB confused. Considering both the two measurement results are NR RRC format, we propose that the measurement results defined in the two inter-node RRC message should be the same.

In addition, we should also take measurement results reported in the SCG failure case into account. To simplify the standard work, the measurement results defined in the SCGFailureInformation message should also be same with the addition and SgNB change cases.

Proposal 6: The measurement results should be same for initial SgNB addition, the SgNB initiated SgNB change and SCG failure cases.
3   Conclusion
In this contribution, we discuss the inter-node message design for LTE-NR DC and have the following observations and proposals:
Proposal 1: The parameters which related to UE configuration, capability should be contained in inter node RRC message. 
Proposal 2: The inter-node RRC message from the MeNB to the SgNB during the initial addition procedure should including the following information:

· UE capability coordination result (SCG configuration restriction)

· UE NR capability

· Measurement coordination result

· MCG DRX configuration

· NR measurement result 

· SCG configuration
· Maximum available UE UL power in SN side

· RLC mode
Proposal 3a: For EN-DC and NG-EN-DC, the inter-node RRC message from the MeNB to the SgNB should be defined in NR RRC specification.

Proposal 3b: For NE-DC, the inter-node RRC message from the MgNB to the SeNB should be defined in LTE RRC specification.

Proposal 4a: For EN-DC and NG-EN-DC, the inter-node RRC message from the SgNB to the MeNB should be defined in LTE RRC specification.

Proposal 4b: For NE-DC, the inter-node RRC message from the SeNB to the MgNB should be defined in NR RRC specification.

Proposal 5: The inter-node RRC message from the SgNB to the MeNB should including the following information:

· SCG configuration for UE

· NR measurement results according to SgNB configuration

Proposal 6: The measurement results should be same for initial SgNB addition, the SgNB initiated SgNB change and SCG failure cases.
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