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Discussion and decision
1 Introduction

This contribution continues the discussion on the CP architecture for SCE, identifying and describing the main signalling scenarios. Furthermore the contributions summarises the resulting signalling changes and proposes to introduce 3 new Xn procedures as well as 2 new inter-node RRC messages.
2 Discussion

2.1 General
This contribution includes some signalling sequences that are based on the following principles:
· 
The SeNB does not configure RRM measurements/ does not receive measurement reports.

· 
As this is based on RRM measurements, the MeNB initiates the addition of SCells. Upon SCell addition, the MeNB contacts the SeNB, which decides the configuration of the new SCell, and subsequently the RRCConnectionReconfiguration message is sent to the UE.

· 
We think it is beneficial that the same node controls SCell addition and release, and hence prefer that the MeNB initiates SCell release, possibly based on input provided by the SeNB. The MeNB may initiate SCell release upon low traffic, which in case of CN-split may be based on periodic traffic reports from SeNB. The MeNB may initiate SCell release upon poor radio conditions, either triggered by an RRM measurement report from the UE or an indication from the SeNB e.g. indicating a low CQI value. As for SCell addition, the MeNB contacts the SeNB to inform it about the release. For consistency with SCell addition, the SeNB generates the SCell configuration info to be sent to the UE.
· 
The MeNB could also generate the SCellToReleaseList when knowing the index of the SCell to release, but this means it has to analyse the SCellToAddModList provided by the SeNB
· 
We understand there are two approaches for the SCell release:

a) The SeNB periodically provides UE traffic and radio information to the MeNB, which decides the release also taking into account e.g. RRM measurements

b) The MeNB configures certain event criteria e.g. CQI< thresh. When the event condition is met, the SeNB initiates SCell release.
We have a slight preference for approach a) considering this is simplest, but we realise it involves more signalling. In the following sequences we have assumed approach a), but in the descriptions we indicated the impact of approach b)
· 
Both MeNB and SeNB can initiate SCell configuration modifications i.e. MeNB can initiate modification/ release of an SCell configuration e.g. in case it wishes to take larger part of the UE capability

· 
The case the MeNB takes a larger part of the UE capability (at the cost of the SeNB), can be regarded as low importance. It could be realised by a release of all SeNB cells, followed by the addition of the relevant SCells. It may be possible for the MeNB to combine the modification of the MeNB cells with the reconfiguration of the SeNB cells.

· 
However, as the SCell addition applies the same signalling sequence (and hence introduces no/ little additional complexity), the MeNB initiated SCell modification is covered. Still, enhancements to improve operation are considered to be of low importance
· 
The SeNB may not fully utilise what it is allowed to configure by the restrictions provided by the MeNB. In such a case the MeNB does not take more i.e. as the SeNB can at any time initiate a reconfiguration up to the indicated restrictions.
2.2
Main scenarios/ sequences
MeNB initiated change (SCell addition, SCell release and restriction change)
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Figure 1: MeNB initiated SCell change
Description:

· 
The MeNB may initiate the procedure upon receving a MeasurementReport from the UE indicating e.g. that an SCell controlled by the SeNB is to be added or released. Alternatively, the procedure may be initiated when the MeNB detects a certain traffic condition. Furthermore, the MeNB may initiate the procedure upon receiving a UEResourceStatus from the SeNB indicating e.g. an traffic or a radio related problem
· 
The SeNB status may trigger the MeNB to prepare for adding (e.g. unable to accommodate UE traffic on configured SCells) or for releasing an SCell (e.g. hardly any UE traffic on configured SCell, low CQI)
· 
The UEResourceStatus applies only when SCell release approach a) is used

· 
When contacting the SeNB, the MeNB provides the Identity of the SCell to be added or released (freq, PCI) and may inform the SeNB about any restriction to be observed when configuring the SCell (possibly by signalling the current UE configuration and the UE capabilities). If the restriction is absent, the SeNB should apply the previous value
· 
In case SCell release approach b) is adopted, the SCellCommand may include a field releaseCriteria by which the MeNB can configure when the SeNB should initiate release 

· 
In case of SCell addition/ modification, the SeNB decides the SCell configuration and forwards this to within an SCellToAddModList to the MeNB. In case of SCell release, the SeNB generates the SCellToReleaseList.
· 
The MeNB forwards the SCell configuration without altering its content (other than possibly repackaging the information) into a complete RRCConnectionReconfiguration message.
· 
It may be possible for the MeNB to include reconfigurations of cells controlled by the MeNB (e.g. when additional restrictions are placed on the SeNB that MeNB may utilse)

Notes:

· 
In case of the release of an SCell controlled by the MeNB, the concerned reconfiguration may be followed by the sequence in Fig. 1, as the restrictions placed on the SeNB could be reduced. In case of the addition of an SCell controlled by the MeNB, the MeNB may have to perform the sequence in Fig. 1 before performing the reconfiguration adding the concerned SCell. In both cases there would be 2 independent reconfiguration procedures on the radio interface.
· 
We think there is no real need for the MeNB and SeNB cell reconfigurations to be done by one reconfiguration with joint success/ failure. Such a single reconfiguration would be possible with the existing message flow, but would require the MeNB to trigger the MeNB cell reconfiguration upon receiving the SCellConfig message from the SeNB.
SeNB initiated SCell modification
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Figure 2: SeNB initiated SCell modification
Description:

· 
The SeNB may initiate this procedure whenever it wishes to modify the SCell configuration while staying within the restrictions the MeNB indicated previously and while there is no need to involve the MeNB e.g. to add/ release SCells. The SeNB decides the updated configuration and generates the corresponding SCellToAddModList.

· 
The SeNB may initiate the modification for various reasons e.g. a change in UE traffic

· 
In case SCell release approach b) is adopted, the SeNB would also initiate the flow when the conditions for SCell release are triggered in which case it generates the corresponding SCellToReleaseList
· 
The MeNB forwards the SCell configuration without altering its content (other than possibly repackaging the information) into a complete RRCConnectionReconfiguration message.

2.3 Resulting signalling changes
The following table summarises the changes to the Xn and Uu specifications that would be needed to accommodate the signalling for the scenarios covered in the previous section.

	Xn message
	Description
	Contents
	Comment

	SCellCommand(Ack)
	Class 1 procedure (new)
	RRC: SCAGCommand
	Restrictions/ grant are very radio related, and hence this is best specified in RRC (inter node message)

	SCellConfig(Ack)
	Class 1 procedure (new)
	RRC: SCAGConfiguration
	SCell configuration is very ratio related, and hence this is best specified in RRC (inter node message)

	UEResourceStatus
	Class 2 procedure (new)
	Traffic and radio information
	


Notes:

· 
All Xn messages indicated in the above table concern UE specific messages

· 
Although so far no parameters have been identified for the new X2 response messages, it seems that typically a class 1 procedure is used for procedures like this (e.g. to provide criticality diagnostics information)
· 
It is noted that the Xn messages include two types of information:

· 
Inter-eNB coordination related information: a) from MeNB to SeNB: a request for the SeNB to add/ release an SCell, constraints the SeNB should observe when configuring SCells, b) from SeNB to MeNB: Traffic information, radio problem indication
· 
The SCell configuration to be used by the UE, set by the SeNB and forwarded by the MeNB

· 
As indicated in the table above, the contents of the SCellCommand and SCellConfig seems to be very RRC specific and hence this is best specified by RAN2. Correspondingly we propose to introduce inter-node messages in RRC for these 2 cases
· 
We proposed to introduce the the term Secundary CA group (SCAG) for the serving cells controlled by an SeNB, see [3]. Correspondingly, we suggest to use the following names for the messages introduced in 36.331 10.2.2:

SCAGCommand: message that may include a request to add or release an SCell, and to convey the restrictions for SCells part of an Secundary CA group which the SeNB should take into account.

SCAGConfiguration: message including the configuration of one or more SCells part of an Secundary CA group
Proposal 1
RAN2 is requested to consider the main scenarios described in this paper and to discuss and conclude the introduction of 3 new Xn procedures as well as 2 new inter-node RRC messages

Proposal 2
Agree that the MeNB initiates both addition and release of SeNB SCells, while the SeNB periodically provides UE traffic and radio information to the MeNB to assist this

Proposal 3
Introduce the following RRC messages in 36.331 10.2.2: the SCAGCommand message from MeNB to SeNB and the SCAGConfiguration message in the reverse direction
3 Conclusion & recommendation
This contribution continues the discussion the CP architecture for SCE, identifying and describing the main signalling scenarios. RAN2 is requested to conclude the following proposal:

Proposal 1
RAN2 is requested to consider the main scenarios described in this paper and to discuss and conclude the introduction of 3 new Xn procedures as well as 2 new inter-node RRC messages

Proposal 2
Agree that the MeNB initiates both addition and release of SeNB SCells, while the SeNB periodically provides UE traffic and radio information to the MeNB to assist this

Proposal 3
Introduce the following RRC messages in 36.331 10.2.2: the SCAGCommand message from MeNB to SeNB and the SCAGConfiguration message in the reverse direction
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