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Discussion and Decision
1
Introduction
RAN#62 has approved a WI [1] of Dual Connectivity as a continuation of SI [2] for Higher Layer Enhancements for Small Cells and during RAN2 #87bis [3] it was agreed to transfer the SCG-Configuration container created by SCG within an octet string across X2. However, it is not clear whether the MeNB needs to comprehend the SCG-Configuration created by SCG and how to transfer it over the Uu interface. Thus we analyze this issue further to clarify the necessity of the comprehension of SCG-Configuration container created by SeNB in MeNB side.
2
Discussion
How UE capabilities are divided between MeNB and SeNB should be clear to operate dual connectivity properly. In term of radio resource utilization, it is desirable that the MeNB and SeNB have the full knowledge of UE capabilities and existing configurations so the UE capabilities can be utilized to their full extent. Furthermore, to avoid the violation of the UE capability it is sensible that the MeNB could understand the resource configuration from SeNB. 
2.1
UE capability coordination between MeNB and SeNB
In light of the above observation, for coordinating the UE capabilities between MeNB and SeNB, RAN2 #85bis [4] has agreed that (part bolded to emphasize the agreement):

for the capabilities other than “Maximum number of DL-SCH transport block bits received within a TTI” and “Maximum number of UL-SCH transport block bits transmitted within a TTI ”, the MeNB provides the MCG configuration and the complete UE capabilities to the SeNB. Moreover, MeNB and SeNB comprehend the configuration of each other, and use the left-over capability according to each other’s configuration and the UE maximum capabilities

Observation 1: MeNB needs to comprehend the SCG configurations created by SeNB to maximize the utilization of UE capabilities.
2.2
DRX cycle coordination between MeNB and SeNB
The DRX mechanism minimizes the time that UE spends monitoring the PDCCH to reduce the battery consumption in the UE. In order to achieve the optimal power saving performance, RAN2 has considered it is desirable that MeNB and SeNB attempt to align their DRX configurations as much as possible, e.g. to set the DRX cycles of MeNB and SeNB overlapping with each other. Based on the agreement of RAN2#87bis [3], the MeNB may decide to align the DRX configuration with SCG DRX configuration. However, according to the current running RRC CR [7] the SCG DRX configuration is contained in the SCG-Configuration, which has been defined as transparent container (i.e. OCTET STRING). Thus, to align the MCG DRX configuration with SCG DRX configuration, MeNB has to comprehend or decode the SCG configuration within container.
Observation 2: The MeNB needs to decode SCG DRX configuration from SCG-Configuration container created by SeNB if MeNB wants to align the DRX configuration between MeNB and SeNB to improve the power saving performance.

2.3
Bearer configuration
The bearer type for a DRB may need to be changed from SCG/Split bearer to MCG bearer upon MeNB/SeNB decision or upon the SeNB release request. For DRB type changes, RAN2 #87 [5] agreed to adapt delta signalling (B.2 Support delta signalling of the DRB configuration for all supported DRB type changes (if the DRB ID is maintained), i.e. only the changes to the previous configuration need to be signalled. It is obvious that signalling a delta to the previous configuration always requires knowledge of the previous configuration.
Let’s consider an example case where SeNB requests (via SeNB Modification Required – X2AP message) to release (the SCG part of) a bearer. According to earlier agreements, MeNB should not refuse the request, but it is up to MeNB to decide what to do for the bearer. MeNB may choose to change the DRB type to MCG, and we assume that for the sake of this example. The latest version of RRC specification [6] from ongoing email discussion specifies the UE behaviours upon such DRB configuration scenario as below.  
From SCG to MCG:

4>
reconfigure the PDCP entity with the current MCG security configuration and in accordance with the received pdcp-Config;

4>
reconfigure the MCG RLC entity and/ or the MCG DTCH logical channel in accordance with the rlc-Config and logicalChannelConfig, if included in drb-ToAddModList;

From Split to MCG:

4>
reconfigure the PDCP entity in accordance with the pdcp-Config, if received;

4>
reconfigure the MCG RLC entity and/ or the MCG DTCH logical channel in accordance with the rlc-Config and logicalChannelConfig, if included in drb-ToAddModList
In both cases, the DRB ID to be modified is supplied via X2 signalling, but MeNB provides the signalling towards the UE. 

Observation 3: MeNB generates the signalling for DRB type change from SCG to MCG or Split to MCG.
Therefore, in order to provide the delta signalling during DRB type change from SCG/Split bearer to MCG bearer, the MeNB needs to create the pdcp-Config, rlc-Config and logicalChannelConfig in the drb-ToAddModList based on the previous SCG configuration provided in drb-ToAddModListSCG-r12 which is contained in the SCG-Configuration container that was sent to the UE when the SCG/split bearer was established at SeNB.

Observation 4: The MeNB has to understand and store the drb-ToAddModListSCG-r12 from SCG-Configuration container to support delta signaling for DRB type change from SCG/Split bearer to MCG bearer.

2.4
Delta signalling at Re-establishment
In addition to bearer reconfiguration procedure, the re-establishment procedure also applies the delta signalling on used configuration. In RAN2 #87bis [3] it was agreed that MeNB can change SCG/Split bearer configurations to MCG bearers or release the bearers in the first RRCConnectionReconfiguration after reestablishment. As a consequence, it is necessary for MeNB to understand the RLC/PDCP setting in SCG-Configuration from SeNB in order to provide delta signalling for configuring the resource in MCG after reestablishment.
Observation 5: The delta signaling for resource configuration after re-establishment requires the knowledge of previous L2 configuration from SCG.

2.5
Measurement events A3/A5

For RRM measurement for dual connectivity, RAN2 #87 [5] has agreed 

Enhance measurement events A3/5 for PSCell (MeNB blindly configures the measurements and can provide the results to the SeNB with the existing means)

And the agreement was captured in the ongoing 36.331 CR [6] as below (emphasis added for each instance of the word PSCell):
5.5.4.4
Event A3 (Neighbour becomes offset better than PCell/ PSCell)

The UE shall:

… …

1>
if usePSCell of the corresponding reportConfig is set to true:

2>
use the PSCell for Mp, Ofp and Ocp;

1>
else:

2>
use the PCell for Mp, Ofp and Ocp;
NOTE
The cell(s) that triggers the event is on the frequency indicated in the associated measObject which may be different from the frequency used by the PCell/ PSCell.
… …

The variables in the formula are defined as follows:

… …

Ofp is the frequency specific offset of the frequency of the PCell/ PSCell (i.e. offsetFreq as defined within measObjectEUTRA corresponding to the frequency of the PCell/ PSCell).

Ocp is the cell specific offset of the PCell/ PSCel (i.e. cellIndividualOffset as defined within measObjectEUTRA corresponding to the frequency of the PCell/ PSCell), and is set to zero if not configured for the PCell/ PSCel.

… …
5.5.4.6
Event A5 (PCell/ PSCell becomes worse than threshold1 and neighbour becomes better than threshold2)

The UE shall:

… …

1>
if usePSCell of the corresponding reportConfig is set to true:

2>
use the PSCell for Mp;

1>
else:

2>
use the PCell for Mp;

NOTE:
The cell(s) that triggers the event is on the frequency indicated in the associated measObject which may be different from the frequency used by the PCell/ PSCell.
… …

In addition, the SeNB decides which cell is the PSCell within the SCG and the PSCell (PSCell-r12) is configured within SCG Configuration, which is currently placed inside the RRC container. Therefore in order to set the frequency in the measObject for enhanced measurement event A3/A5 for dual connectivity operation, the MeNB needs to know PSCell selected by SeNB. This can now only be done by decoding PSCell configuration from SCG configuration in the RRC container.

Observation 6: The MeNB needs know the PSCell in order to configure the enhanced measurement event A3/A5. This requires opening the RRC container of the SCG configuration.
2.6
Comprehension of SCG configuration
On the grounds of the above analysis, the comprehension of the SCG configuration created by SeNB would be necessary to operate the dual connectivity. As a result, in the email discussion [7] of RAN2#87bis on introducing the dual connectivity in RRC, it already concluded that MeNB should comprehend (part of the) SCG configuration to validate UE capability is not exceeded and it seems best to assume comprehension is required. Thus we propose
Proposal 1: MeNB shall be able to comprehend the SCG Configuration created by SeNB and the SCG configuration toward UE shall NOT be octet string.

It should be noted that from ASN.1 viewpoint, there is almost no impact: The SCG-Configuration in RRC is defined as type of OCTET STRING based on latest RRC specification from ongoing email discussion [6].

SCG-Configuration-r12 ::=


CHOICE {


release







NULL,


setup







SEQUENCE {


scg-ConfigPartMCG




SEQUENCE {




scg-Counter-r12





INTEGER (0.. 65535)


OPTIONAL,
-- Cond SCG-Est2




powerCoordinationInfo-r12


PowerCoordinationInfo-r12
OPTIONAL,
-- Need ON




...



}















OPTIONAL,
-- Cond SCG-Est



scg-ConfigPartSCG




SCG-ConfigPartSCG-r12 

OPTIONAL
-- Cond SCG-Est


}
}

SCG-ConfigPartSCG-r12 ::=


OCTET STRING (CONTAINING SCG-ConfigurationSCG-r12)
With proposal 1, since the SCG configuration container is not transparent and needs to be decoded by MeNB, there is no reason to define the SCG-ConfigPartSCG as OCTET STRING which needs an extra step for the MeNB operation. As a result, the ASN.1 can be simplified, i.e. the current SCG-ConfigPartSCG-r12 could be defined as type of SCG-ConfigurationSCG-r12 directly as shown below:
SCG-Configuration-r12 ::=


CHOICE {


release







NULL,


setup







SEQUENCE {


scg-ConfigPartMCG




SEQUENCE {




scg-Counter-r12





INTEGER (0.. 65535)


OPTIONAL,
-- Cond SCG-Est2




powerCoordinationInfo-r12


PowerCoordinationInfo-r12
OPTIONAL,
-- Need ON




...



}















OPTIONAL,
-- Cond SCG-Est



scg-ConfigPartSCG




SCG-ConfigurationPartSCG-r12 

OPTIONAL
-- Cond SCG-Est

}

}

SCG-ConfigPartSCG-r12 ::=


OCTET STRING (CONTAINING SCG-ConfigurationSCG-r12)
In addition, the corresponding RRC inter-node definition for scg-RadioConfig-r12 in SCG-ConfigInfo-r12-IEs could be changed as such:
EUTRA-InterNodeDefinitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


AntennaInfoCommon,


ARFCN-ValueEUTRA,


ARFCN-ValueEUTRA-v9e0,

ARFCN-ValueEUTRA-r9,

CellIdentity,


C-RNTI,


DL-DCCH-Message,


DRB-Identity,


DRB-ToReleaseList,


InDeviceCoexIndication-r11,


MasterInformationBlock,


maxFreq,


maxDRB,


maxSCell-r10,


maxServCell-r10,


MBMSInterestIndication-r11,


MeasConfig,


MeasGapConfig


OtherConfig-r9,


PhysCellId,


PowerCoordinationInfo-r12,


RadioResourceConfigDedicated,


RRCConnectionReconfigurationComplete,


RSRP-Range,


RSRQ-Range,


SCellToAddModList-r10,


SCG-ConfigurationPartSCG-r12,

SecurityAlgorithmConfig,


SCellIndex-r10,


SCellToReleaseList-r10,


ServCellIndex-r10,


ShortMAC-I,


SystemInformationBlockType1,


SystemInformationBlockType1-v890-IEs,


SystemInformationBlockType2,


UEAssistanceInformation-r11,


UECapabilityInformation,


UE-CapabilityRAT-ContainerList,


UE-RadioPagingInfo-r12,
    WLAN-OffloadConfig-r12
FROM EUTRA-RRC-Definitions;

-- ASN1STOP

SCG-ConfigInfo-r12-IEs ::=


SEQUENCE {


-- Current dedicated MCG configuration

radioResourceConfigDedMCG-r12
RadioResourceConfigDedicated

OPTIONAL,

sCellToAddModListMCG-r12

SCellToAddModList-r10



OPTIONAL,


measGapConfig-r12




MeasGapConfig





OPTIONAL,

powerCoordinationInfo-r12

PowerCoordinationInfo-r12



OPTIONAL,

-- UE capability related information

eutra-CapabilityInfo-r12

OCTET STRING (CONTAINING UECapabilityInformation)
OPTIONAL,


scg-ConfigRestrictInfo-r12

SCG-ConfigRestrictInfo-r12


OPTIONAL,


-- Current SCG configuration (as delta signalling is used upon SCG change)

scg-RadioConfig-r12




SCG-ConfigurationPartSCG-r12



OPTIONAL,

-- AS-Context information

mbmsInterestIndication-r11

OCTET STRING (CONTAINING












MBMSInterestIndication-r11)
OPTIONAL,


-- RRM config alike fields


measResultServCellListSCG-r12
MeasResultServCellListSCG-r12

OPTIONAL,


-- Fields to trigger SeNB to modify the SCG configuration


drb-ToAddModListSCG-r12


DRB-InfoListSCG-r12



OPTIONAL,


drb-ToReleaseListSCG-r12

DRB-ToReleaseList




OPTIONAL,


sCellToAddModListSCG-r12

SCellToAddModListSCG-r12


OPTIONAL,


sCellToReleaseListSCG-r12

SCellToReleaseList-r10




OPTIONAL,


-- RRC connection reconfiguration complete

rrcConnectionReconfigurationComplete-r12
OCTET STRING








(CONTAINING RRCConnectionReconfigurationComplete) 
OPTIONAL,

nonCriticalExtension


SEQUENCE {}






OPTIONAL

}

Proposal 2: RAN2 to discuss and agree the proposed update for ASN.1 definitions.
3
Conclusion
This contribution analyzed the benefit if MeNB could comprehend the SCG configuration in dual connectivity, the following observations were made:

Observation 1: MeNB needs to comprehend the SCG configurations created by SeNB to maximize the utilization of UE capabilities.
Observation 2: The MeNB needs to decode SCG DRX configuration from SCG-Configuration container created by SeNB if MeNB wants to align the DRX configuration between MeNB and SeNB to improve the power saving performance.

Observation 3: MeNB generates the signalling for DRB type change from SCG to MCG or Split to MCG.

Observation 4: The MeNB has to understand and store the drb-ToAddModListSCG-r12 from SCG-Configuration container to support delta signaling for DRB type change from SCG/Split bearer to MCG bearer.
Observation 5: The delta signaling for resource configuration after re-establishment requires the knowledge of previous L2 configuration from SCG.

Observation 6: The MeNB needs know the PSCell in order to configure the enhanced measurement event A3/A5. This requires opening the RRC container of the SCG configuration.

Based on the analysis and observation above, we propose
Proposal 1: MeNB shall be able to comprehend the SCG Configuration created by SeNB and the SCG configuration toward UE shall NOT be octet string.

Proposal 2: RAN2 to discuss and agree the proposed update forASN.1 definitions.
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