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1 Introduction
This paper discusses inter-node signaling for SCell management.
2 Discussion
2.1 Basic assumption of multiple serving cell managements
For a UE, a serving cell in MeNB and a serving cell in SeNB determine its configuration almost independently, i.e. MeNB configures its PCell and SeNB configures its SCell almost independently. Since the aggregation of the PCell and SCell configuration should not exceed UE capabilities, the UE capabilities and up to date configuration of PCell and SCell should be mutually shared between MeNB and SeNB. UE capabilities should be also known to both MeNB and SeNB.  
Proposal 1
Inter-node signalling ensures that up to date configuration of SCell and PCell are known to MeNB and SeNB respectively. 
Proposal 2: Modification of PCell by MeNB is immediately notified to SeNB; MeNB should notify the reconfiguration of PCell to SeNB upon receiving RRCConnectionReconfigurationComplete from UE

MeNB needs to know up to date SCell configuration in order to optimally partition the responsibilities between PCell and SCell and thus to best serve the concerned UE. The awareness of SCell configuration by MeNB can be automatically done if MeNB is required to comprehend (RRC) container including SCell configuration that is sent by SeNB.   

Proposal 3: MeNB is required to comprehend RRC container (in case of SCell addition/reconfiguration) received from SeNB.

2.2 SCell addition signalling flow

MeNB-initiated SCell addition
When MeNB requests SeNB to add SCell, it needs to provide E-RAB information that needs to be served by SeNB. MeNB also need to indicate additional information from which SeNB can determine proper of SCell radio configuration and scheduling policy, which will determine QoS, for the UE. 
Proposal 4: When MeNB requests SeNB to add SCell addition, MeNB provides SeNB with E-RAB information including QoS parameters with which SeNB needs to determine SCell configuration and scheduling policy for concerned UE. The details are FFS.   
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Figure1. Successful SCell addition

SCell may need to reject SCell addition request received from MeNB in case SeNB is already overloaded. The SCell addition request to SeNB that is already overloaded could be avoided in advanced if MeNB is aware of overall traffic load of SeNB in real time. The awareness of other eNB traffic on a real time basis , however, may not be easy requirement to network, and new signalling between eNBs should be defined to realize it. Even though we still assume that it should not frequently happen that SeNB rejects request of SCell addition from MeNB, it seems safer to allow SeNB to reject SCell addition request from MeNB. This is not a new concept at all because in legacy handover case, a target cell may reject handover request from a source cell.
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Figure2. Failure of SCell addition due to SeNB rejection
Proposal 5: SeNB is allowed to reject request of SCell addition requested by MeNB.  
In the beginning of this paper, we assume that SeNB should be responsible for configuration of SCell. To be in line with this assumption, upon receiving SCell configuration determined by SeNB, MeNB should not change the SCell. 
Proposal 6: MeNB is not allowed to change SCell configuration provided by SeNB.  
In case MeNB is not satisfied with SCell configuration received from SeNB, MeNB can reject the SCell configuration instead of arbitrarily change the configuration by itself.   
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Figure3. Failure of SCell addition due to MeNB rejection
Proposal 7: MeNB is allowed to reject SCell configuration provided by SeNB.  

SeNB-initiated SCell addition
We do not see the meaningful benefit of allowing SeNB to initiate SCell addition, compared to level of introduced complexity, neither the clear use case.  

Proposal 8: SeNB cannot initiate SCell addition procedure. That is, it is only MeNB that can initiate SCell addition procedure. 
2.3 SCell modification (Modification of existing SCell) signalling flow
MeNB-initiated SCell modification 

When MeNB want to change the responsibility for the UE between MeNB and SeNB, it may want to trigger SCell modification procedure. In this procedure, MeNB can indicate new E-RAN information and additional information to inform new responsibility between MeNB and SeNB for the UE. So we think MeNB-initiated SCell modification is very similar to MeNB-initiated SCell addition. Details are FFS.   
Proposal 9: MeNB able to initiate SCell modification procedure. 

SeNB-initiated SCell modification
To optimally configure SCell for its serving UE, SeNB may want to modify SCell configuration of existing SCell. 
Proposal 10: SeNB is able to initiate SCell modification procedure, where SCell provides new SCell configuration to MeNB.
It is our view that once responsibility for the concerned UE is partitioned between MeNB and SeNB, SCell configuration can be only determined by SCell, i.e. MeNB cannot modify or reject SCell configuration received from SeNB. If MeNB is not satisfied with the SCell configuration, it can release the SCell, and starts a new SCell with SCell addition procedure with different responsibility partitioning for the UE between MeNB and SeNB .  

Proposal 11: MeNB cannot reject the SCell configuration provided by SeNB.  

Proposal 12: MeNB cannot modify the SCell configuration provided by SeNB.  

2.4 SCell Release signalling flow
MeNB-initiated SCell release
MeNB should be to initiate SCell release, as MeNB is responsible for overall SCell management.  
Proposal 13: MeNB is able to initiate SCell release procedure (obvious); 
We see no clear use case where SeNB needs to reject SCell release request from MeNB. 
Proposal 14: SeNB cannot reject request of SCell release received from MeNB. 

SeNB-initiated SCell release

In case there is no traffic transmitted over SCell or there is high load in SeNB, SeNB may want to release SCell. This can be realized by SeNB requesting MeNB for this and MeNB releases E-RAB by using e.g. existing E-RAB Release Indication like message..

Proposal 15: SeNB is able to initiate SCell release procedure. SeNB can request MeNB to release SCell. 
MeNB may be in high load when it receives request of SCell release from SeNB. In this case, MeNB may reject the SCell release request. 
Proposal 16: MeNB cannot reject SCell release requested by SeNB 

3 Conclusion

Assumption

Proposal 1
Inter-node signalling ensures that up to date configuration of SCell and PCell are known to MeNB and SeNB respectively. 
Proposal 2: Modification of PCell by MeNB is immediately notified to SeNB; MeNB should notify the reconfiguration of PCell to SeNB upon receiving RRCConnectionReconfigurationComplete from UE

Proposal 3: MeNB is required to comprehend RRC container (in case of SCell addition/reconfiguration) 

received from SeNB.
SCell addition
Proposal 4: When MeNB requests SeNB to add SCell addition, MeNB provides SeNB with E-RAB information including QoS parameters with which SeNB needs to determine SCell configuration and scheduling policy for concerned UE. The details are FFS.   

Proposal 5: SeNB is allowed to reject request of SCell addition requested by MeNB.  
Proposal 6: MeNB is not allowed to change SCell configuration provided by SeNB.  
Proposal 7: MeNB is allowed to reject SCell configuration provided by SeNB.  

Proposal 8: SeNB cannot initiate SCell addition procedure. That is, it is only MeNB that can initiate SCell addition procedure. 
SCell modification
Proposal 9: MeNB able to initiate SCell modification procedure. 

Proposal 10: SeNB is able to initiate SCell modification procedure, where SCell provides new SCell configuration to MeNB.

Proposal 11: MeNB cannot reject the SCell configuration provided by SeNB.  

Proposal 12: MeNB cannot modify the SCell configuration provided by SeNB.  

SCell release

Proposal 13: MeNB is able to initiate SCell release procedure (obvious); 
Proposal 14: SeNB cannot reject request of SCell release received from MeNB. 

Proposal 15: SeNB is able to initiate SCell release procedure. SeNB can request MeNB to release SCell. 

Proposal 16: MeNB cannot reject SCell release requested by SeNB 
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