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1. Introduction
At last meeting, most companies considered that the CP procedures for LTE DC can be reused for inter-working such as SCG addition, modification, release, and SCG change procedures, etc. However, for inter-working between LTE and NR, introducing new RRC architecture (e,g dual RRC architecture) is possible, thus some enhancements to the basic CP procedures for inter-working need to be considered. This contribution focuses on the CP procedures having potential difference with legacy DC procedures.
2. Discussion
The following sections discuss potential enhancement to basic CP procedures for inter-working.
· MeNB initiated SeNB change procedure
In legacy DC, master node controls secondary node change procedure. The main reason is that master node can collect more information from UE and each connected SeNB such as traffic load, signal quality of target cells, connection relationship between target SeNB and MeNB, etc. For inter-working between LTE and NR, similar principle should be applied. Then for single RRC architecture, the signalling flow of SeNB change is similar as legacy DC. But for Dual RRC architecture, which have advantage in term of signal transfer and processing latency as described in Tdoc[2],  if UE can directly signal measurement report  towards NR BS, then it would be helpful for making right decision in SeNB change procedure to forward the received measurement reports to the master node. An example of secondary node change procedure triggered by the master node according to dual RRC architecture is shown in Figure 1.
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Figure 1 Secondary node change procedure triggered by the master node for dual RRC
Note：For the steps1,1a in above figure, the measurement report message directly received by secondary node 1 is forwarded to master node.

In figure 1, a new Xn procedure needs to be defined to forward the measurement report message from UE to the master node.
Proposal 1:It is proposed to follow the legacy DC procedure for SeNB change procedure if single RRC is used.

Proposal 2:A new Xn procedure needs to be defined to forward the measurement report message for SeNB change procedure if dual RRC is adopted.

· SeNB initiated SeNB change procedure
In legacy DC, all the Measurement results for neighbour cells and Serving Cells of SeNB are collected in MeNB, also the MeNB can get the load information of each cells of SeNB via X2 interface. So MeNB is responsible for the management for SCells at SeNB. e,g. SCell addition/ removal/change etc. 

However, LTE-NR inter-working involves the interaction of two different RATs with different characteristics. Due to the different characteristics of the two RATs, radio resources management algorithms of the two RATs are excepted to be different. The management for SCells at secondary node itself is only related to the RRM algorithm of secondary node. It is desirable to allow for secondary node to reconfigure SCells based on its own decision. The NR BS as secondary node should be able to control the SCell addition/removal, PSCell change and other operations for intra secondary node. An example of SCell addition/removal/change procedure triggered by the secondary node according to single RRC architecture is shown in Figure 2.
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Figure 2 SCell addition/removal/change procedure triggered by the secondary node for single RRC
In figure 2, a new Xn procedure needs to be defined to forward the measurement report message from UE to the secondary node.
On other hand, for dual RRC architecture, a signalling example of SCell addition/removal/change procedure triggered by the secondary node is shown in Figure 3.
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Figure 3 SCell addition/removal/change procedure triggered by the secondary node for dual RRC
Note：For the steps 1~3 in above figure, the corresponding messages is directly transmitted by secondary node.

In figure 3, there is no message to be transmitted over the network interface as compared to a single RRC architecture.
Proposal 3: For intra-SeNB change procedure, a new Xx procedure needs to be defined to forward the measurement report message from UE to the secondary node if single RRC is adopted.

Proposal 4: For intra-SeNB change procedure, there is no message to be transmitted over the Xx interface compared to  single RRC architecture when dual RRC is adopted.

· SeNB removal procedure
After inter-working mode, the secondary node could be removed at any time. Similar as legacy LTE DC, either master node or secondary node can trigger Secondary Node’s Release procedures. 
For master node initiated secondary node release procedure, the signalling flow is similar as legacy DC procedure. But for secondary node initiated secondary node release procedure, there are two possible options for the removal of the secondary node.

· Option 1: Follows legacy DC mechanism. In which, the secondary node generates the ASN.1 for the removal of the secondary node and forwards the message to the UE in a transparent container over master node. 

· Option  2: Secondary node can directly inform the UE of the removal of the secondary node.
An example of secondary node release triggered by the secondary node according to dual RRC architecture is shown in Figure 4.
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Figure 4: Secondary Node Release procedure triggered by secondary node using dual RRC architecture
In figure 4, The interface message over Xx and the air interface message over Uu can be concurrently signaled to shorten the delay of the radio link release procedure.
Finally, it is proposed for RAN3 to consider the above potential enhancement to CP procedures for inter-working.
Proposal 5: For SeNB removal procedure, similar procedure with legacy LTE could be resued if single RRC is adopted.

Proposal 6: For SeNB removal procedure, message over Xx and the air interface message over Uu can be sent concurrently through SeNB  if dual RRC is adopted.

3. Conclusion 
This contribution discusses the potential enhancement to basic CP procedures for inter-working and proposal was provided:
Proposal 1:It is proposed to follow the legacy DC procedure for SeNB change procedure if single RRC is used.

Proposal 2:A new Xn procedure needs to be defined to forward the measurement report message for SeNB change procedure if dual RRC is adopted.

Proposal 3: For intra-SeNB change procedure, a new Xx procedure needs to be defined to forward the measurement report message from UE to the secondary node if single RRC is adopted.

Proposal 4: For intra-SeNB change procedure, there is no message to be transmitted over the Xx interface compared to  single RRC architecture when dual RRC is adopted.

Proposal 5: For SeNB removal procedure, similar procedure with legacy LTE could be resued if single RRC is adopted.

Proposal 6: For SeNB removal procedure, message over Xx and the air interface message over Uu can be sent concurrently through SeNB  if dual RRC is adopted.
The corresponding TP is provided as below.
4. TP for TR 38. 801

7.1.2.2 Procedural aspect

The procedures defined under section 10.1.2.8 (Dual Connectivity operation) in TS 36.300 [12] are listed below. In this list, LTE eNB and gNB connected via Xx are considered to have the role similar to MeNB (or eNB without DC) and SeNB, respectively. The DC procedures defined in TS 36.423 [13] should be used as baseline.

-
SeNB Addition

-
SeNB Modification (MeNB initiated SeNB Modification)

-
SeNB Modification (SeNB initiated SeNB Modification)

-
Intra-MeNB handover involving SCG change

-
SeNB Release (MeNB initiated SeNB Release)

-
SeNB Release (SeNB initiated SeNB Release)

-
Change of SeNB

-
MeNB to eNB Change

-
SCG change

-
eNB to MeNB change

-
Inter-MeNB handover without SeNB change

-
Addition of a hybrid HeNB as the SeNB

Editor’s note: Applicability of the above-listed DC procedures is FFS.
     Procedures that are different with legacy LTE DC procedure
1)  SeNB Modification (SeNB initiated SeNB Modification)
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Figure 7.1.2.2-1  SeNB Modification triggered by the secondary node for single RRC
The difference with legacy DC procedure is step 1a, in which MeNB sends NR related measurement report to SeNB and then SeNB could make decision on Scell addition and removal. 
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Figure  7.1.2.2-2  SeNB Modification triggered by the secondary node for dual RRC
 If dual RRC is adopted,SeNB  could send Senb change command message to UE directly according the measurement report from UE,no Xx message is needed.
  2) SeNB Modification (MeNB initiated SeNB Modification)
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Figure  7.1.2.2-3 SeNB Modification (MeNB initiated SeNB Modification) for dual RRC
If dual RRC is adopted,measurement report related to NR would be reported to SeNB.In this case,SeNB need to forward measurement report to MeNB to help MeNB make the decision.
3) SeNB Release (SeNB initiated SeNB Release)
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Figure  7.1.2.2-4: SeNB Release (SeNB initiated SeNB Release) using dual RRC architecture
If dual RRC is adopted, SeNB  could send Senb release message to UE and MeNB at the same time.
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