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1. Introduction
In the last RAN2#99bis, [1] discussed the concern of:

·  UE battery impact due to necessity of SCG measurement,  and 

·  additional path switch signalling to the CN even after SCG Failure is detected. 

However, at the same meeting, RAN2 also discussed the support of option 2x/2c i.e., SN terminated MCG bearer/MN terminated SCG bearer. The reconfiguration to the 2x option allows the EPS bearer and its PDCP termination in the SN to be kept, and SCG leg configuration to be removed such that the UE does not need to perform the SCG related measurements and no path switch signalling is needed. [2]
Following up this discussion, this paper further discuss how the reconfiguration to bearer type option 2x should be performed in SCG addition/modification including SCG Failure case.
Note that the difference towards the previously submitted tdoc [3] is shown in blue.
2. Discussion
[SCG Modification case]

Here, the reconfiguration from bearer option 3x to 2x is taken as an example. For SN modification case (including modification after SCG Failure detection), in order to address the above concern, the network should reconfigure the UE to:

1) Keep the PDCP configuration in the SN
2) For the SCG Cell Group Configuration,  depending on whether previously other bearer existed:
a) Release the SCG part of CellGroupConfig (i.e., SCG-Config in Figure 1a) , for the case when no other bearer is served in the concerning SCG or for SCG failure case

b) Release the RLC configuration g (i.e., LCH-Config) and keep all other paramters applicable for the cell group (e.g., MAC-CellGroupConfig, RLF-TimersAndConstants, PhysicalCellGroupConfig, etc.), for the case when there is other bearer served in the concerning SCG
This configuration is illustrated in the following figure 1:
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Figure 1a:  SCG-Config is released when no bearer is served in this SCG or for SCG Failure case  
Figure 1b: Only rlc-Config is release when other bearer exist in this SCG

This can be realized by the existing Secondary Node Modification procedure and set the relevant IE/field as follows. Here, it is assumed that the MN decides the bearer type (as per present agreement). 

· X2 specification (v. 15.0.0) includes the necessary configuration to configure 2x/2c type of bearer in EN-DC Resource Configuration IE. The EN-DC Resource Configuration IE will indicate in which node the PDCP is terminated and whether MCG or SCG resources is needed to be configured.
In addition to EN-DC Resource Configuration IE, in order to realize the above 2a or 2b, depending on the existence of other bearer, the SN need to understand whether it needs to release whole SCG or just  the RLC configuration pertaining to the 2x DRB. There are the following alternatives for this:

Alt.1: 
The EN-DC Resource Configuration IE indication implicitly indicates the necessary configuration.

This means, the SN will decide how to reconfigure the SCG CellGroupConfig (i.e., the above a) or b)) based on the existence of other bearer utilizing the concerned SCG.
Alt.2: 
In addition the EN-DC Resource Configuration IE, new additional explicit indication is defined, i.e., SCG release indication.  

In this alternative, the SN follows this indication on whether to release the whole SCG CellGroupConfig or only to release the RLC configuration of the relevant bearer.

Which alternative to be adopted is discussed below together with the Addition case.

· Upon reception of SgNB Modification Request with the relevant IEs by SN, the SN performs the configuration of  the above 1) and 2), and set the relevant fields in the RRCConfiguration within the SCGConfig.

· Upon reception of  SgNB Modification Request Acknowledge, the MN set en-DC release in the RRCConnectionReconfiguration.
[SCG Addition Case]

For the SCG addition case, configuration of bearer option 2x in the SCG addition case is taken as example. The network needs to perform the following configuration to the UE:

1) Establish the DRB (i.e., RadioBearerConfig) with PDCP termination in SN
2) Wrt. to SCG Cell Group Configuration, depending on whether the addition also add other bearer that needs SCG resources:
a) No SCG part of CellGroupConfig (as in Figure 2a) is configured, for the case only one bearer (i.e., the 2x bearer being added) exist.
b) Establish SCG part of CellGroupConfig (i.e., set SCG CellGroupConfig but without LCH-Config for the 2x bearer), for the case several bearer is added in this SCG.

3) Configure the MCG configuration (i.e., MCG CellGroupConfig)
This configuration is illustrated in the following figure 2:
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Figure 2a:  Addition only 2x bearer  Figure 2b:  


 Figure 2b: Addition 2x and other bearer (e.g., SCG bearer) 

Similarly, this can be realized by the existing Secondary Node Addition procedure and set the relevant IEs/field as follows.

· In the INM SCGConfigInfo within the SgNB Addition Request, the MN needs to indicate to the SN the type of bearer so that the SN can decide the necessary configuration.
X2 specification (v. 15.0.0) includes the necessary configuration to configure 2x/2c type of bearer in EN-DC Resource Configuration IE. The EN-DC Resource Configuration IE will indicate in which node the PDCP is terminated and whether MCG or SCG resources is needed to be configured.
Similar as for the modification case, in addition to EN-DC Resource Configuration IE, in order to realize the above 2a or 2b, depending on whether other bearer is added, the SN needs to understand whether it needs to configure SCG. Similar question applies on whether the new indication of  EN-DC Resource Configuration IE is sufficient (i.e., the SN decides whether SCG CellGroupCofig needs to be configured based on the number of bearer utilizing the SCG), or whether the explicit indication is needed. This is further address in the next paragraph.
· Upon reception of SgNB Addition Request by the SN, the SN performs the configuration of the above [SCG Addition case] 1) and 2), and set the relevant fields in the RRCConfiguration within the SCGConfig.
· Upon reception of  SgNB Addition Request Acknowledge, the MN set the MCG part of the configuration and the above SCG configuration in RRCConnectionReconfiguration accordingly.

For the above issue on the necessity of additional indication in addition to X2 EN-DC Resource Configuration IE when configuring 2x bearer type, considering both of the SCG Modification and Addition cases, it would be beneficial to have common behaviour for the two cases. Considering that in both cases, the decision of configuring SCG CellGroupConfig can be based on the number of bearer that utilizes the SCG, we think this can be done without additional parameter, i.e., EN-DC Resource Configuration IE is sufficient and that SN performs the necessary decision based on other bearer existence.
For Addition and Modification for bearer option 2c, likewise, the EN-DC Resource Configuration IE indicating that “PDCP is terminated in MN and SCG resource is to be setup” is needed and SN needs to configure SCG CellGroupConfig.

Observation 1: To support bearer type 2c/2x configuration, EN-DC Resource Configuration IE is defined in X2 so that MN can indicate to SN in which node the PDCP is terminated and which leg (SCG, MCG) resources needs to be configured.

Observation 2:
For 2x bearer type configuration, in addition to EN-DC Resource Configuration IE, when configuring CellGroupConfig for SCG bearer, the SN needs to take into account the existence of other bearer (i.e., to decide whether to release the whole SCG part of CellGroupConfig or only to release RLC configuration for the concerning bearer). Otherwise an explicit indication is needed for this purpose.
Proposal 1: 
To support bearer type 2c/2x configuration, no new indication is needed in addition to the X2 EN-DC Resource Configuration IE. 

Proposal 2:
To support bearer type 2x configuration, the stage 2 specification (TS 37.340) needs to describe that the SN considers the existence of other bearer when configuring SCG part of CellGroupConfig.
The necessary CR is provided in [4].

3. Summary and Proposal
The reconfiguration to bearer type option 2x/2c in SCG addition/modification including SCG Failure case was discussed and the following were observed and proposed.
Observation 1: To support bearer type 2c/2x configuration, EN-DC Resource Configuration IE is defined in X2 so that MN can indicate to SN in which node the PDCP is terminated and which leg (SCG, MCG) resources needs to be configured.

Observation 2:
For 2x bearer type configuration, in addition to EN-DC Resource Configuration IE, when configuring CellGroupConfig for SCG bearer, the SN needs to take into account the existence of other bearer (i.e., to decide whether to release the whole SCG part of CellGroupConfig or only to release RLC configuration for the concerning bearer). Otherwise an explicit indication is needed for this purpose.
Proposal 1: 
To support bearer type 2c/2x configuration, no new indication is needed in addition to the X2 EN-DC Resource Configuration IE. 

Proposal 2:
To support bearer type 2x configuration, the stage 2 specification (TS 37.340) needs to describe that the SN considers the existence of other bearer when configuring SCG part of CellGroupConfig.
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