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1 Introduction
In the last RAN2 #83bis meeting, the following has been agreed for control plane architecture [1]. In this contribution, based on the agreements, we provide more detailed signaling procedure in SCell addition /removal /reconfiguration.

	Agreements
1
The MeNB maintains the RRM Measurement configuration of the UE and may, e.g. based on received measurement reports or traffic conditions or bearer types, decide to ask an SeNB to provide additional resources (serving cells) for a UE. 

2
Upon receiving the request from the MeNB, an SeNB may create the container that will result in the configuration of additional serving cells for the UE (or decide that it has no resource available to do so). 

3
MeNB and SeNB exchange information about UE configuration by means of RRC containers (inter node messages) carried in Xn messages. 

4
The SeNB may initiate a reconfiguration of its existing serving cells (e.g. PUCCH towards the SeNB, …)
FFS whether the MeNB requests the SeNB to release a serving cell for one of its UEs and the SeNB creates a container that will result in the release of a serving cell. Or whether the MeNB can by itself release a serving cell maintained by the SeNB. 
6
The MeNB does not change the content of the RRC Configuration provided by the SeNB. 
It is FFS whether the MeNB needs to comprehend or may reject the RRC Container received from the SeNB)

FFS how MeNB and SeNB “share” e.g. the L1 processing capabilities


2 Signaling flow
In this Section, we provide signaling flow for each procedure: 1) SCell addition, 2) SCell modification and 3) SCell release. 
SCell addition
SCell addition procedure is shown in Figure 1. 
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Figure 1: SCell addition procedure
· Step 1: SCell addition Req
· The MeNB triggers SCell addition when a new candidate cell is reported or a new radio bearer is established. 
· Once MeNB decides to add SCell, MeNB sends SCell addition request to SeNB. Similarly to HO procedure, the MeNB provides necessary information e.g., UE S1 EPC signalling context reference (if independent PDCP is configured in SeNB), target cell ID, KeNB* (if S1 based UP architecture is supported), RRC context including the C-RNTI of the UE, AS-configuration, E-RAB context.  
· Based on the information received in this message, the SeNB performs admission control and also decides on radio resource allocation for the UE if the UE is admitted. 

· Step 2: SCell addition ACK 
· The SeNB sends the SCell addition ACK to the MeNB.
· This message informs the MeNB if the addition was successful or unsuccessful
· Admission Control may be performed by the SeNB dependent on the received E-RAB QoS information, in order to decide if the resources can be granted by the SeNB. In the case of successful SCell addition, the SeNB can allocate resources to the UE, and the SeNB indicates positive acknowledgement in the SCell addition ACK, together with the radio resource allocation information. In the case of unsuccessful SCell addition, the SeNB rejects the request with a negative acknowledgement.
· Step 3: RRCConnectionReconfiguration
· For the case of successful SCell addition, the MeNB will configure the newly added SCell resources to the UE by sending an RRCConnectionReconfiguration message
· The UE receives RRCConnectionReconfiguration message and applies SCell addition accordingly.
· Rel-10 CA signaling can be easily reused. On top of that, further information may be introduced for dual connectivity e.g. security algorithm identifiers if independent PDCP is located in the small cell, and dedicated RACH preamble for the small cell.
· Step 4: RRCConnectionReconfigurationComplete
· After applying the new configuration, the UE sends RRCConnectionReconfigurationComplete message to the MeNB.
· Step 5: Synchronization

· This step can be performed in parallel with step 4. In order to let SeNB know the exact timing when the UE completes SCell addition procedure, it is necessary for the UE to indicate the timing to SeNB.  Since PRACH can be sent on SCell to support multiple TAG in Rel-11 CA, it is natural that PRACH can be used to indicate that the SCell is added. 

Step 6- step 9 are applicable for UP option 1A.  These steps may be initiated after the MeNB receives RRCConnectionReconfigurationComplete message. 
· Step 6; SN status Transfer

· Similar to HO, MeNB sends the SN status transfer message to the SeNB to convey the uplink PDCP SN receiver status and the downlink PDCP SN transmitter status of E-RAB(s) switched to the SeNB. 
· Step 7: Data forwarding 

· Data is forwarded from the MeNB to the SeNB. 
· Step 8: Path switch request
· The MeNB sends a Path switch request to MME to inform that the corresponding E-RAB is served by the SeNB. 
· Step 9: Path switch request ACK

· The MME confirms the Path switch request message with the  Path switch request acknowledgement. 

Step 10 is applicable for UP option 3C. This step also may be initiated after the MeNB receives RRCConnectionReconfigurationComplete message.

· Step 10: PDCP PDU forwarding
· For the RB mapped to SeNB, the MeNB forward PDCP PDU. The data forwarding in step 9 is temporary for the PDCP PDUs buffered in MeNB before path switching happens, while the data forwarding in step 10 is continuous as long as the UE is connected to the SeNB. 

SCell modification
SCell modification procedure is shown in Figure2. 
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Figure 2: SCell modification procedure
· Step 1: SCell modification Req
· 1a: SCell modification is triggered by the MeNB. The MeNB provides the updated information e.g. modified E-RAB or updated UE capability information.   
· 1b: SCell modification is triggered by the SeNB. The SeNB provides the modified radio resource configuration in SCell modification Req message. 
· Step 2: SCell modification Ack
· 2a: the SeNB modifies the radio resource configuration according to the information provided by the MeNB or internal decision. The SeNB sends the modified radio resource configuration information to the MeNB.

· 2b: MeNB sends SCell Modification Ack to indicate whether the MeNB receives SCell Modification Req. This step can be skipped if step 5 is supported to indicate the completion of overall SCell modification procedure.
· Step 3: RRCConnectionReconfiguration
· The UE receives RRCConnectionReconfiguration message and applies SCell modifcation accordingly.
· Step 4: RRCConnectionReconfigurationComplete
· The UE sends RRCConnectionReconfigurationComplete message to the MeNB.

· Step 5: SCell modification completion  

· Different from SCell addition, there is no need to establish timing synchronization because timing synchronization is already maintained. However, in order to indicate that the UE completes RRC reconfiguration for SCell modification, it may be necessary to perform random access but it requires downlink signaling for RAR (random access response) which is unnecessary for synchronized serving cell and will be wasteful. In this case, it may be considered that the MeNB sends the indication via Xn signaling and synchronization handling may not be required. 
· This step can be used to confirm that the MeNB successfully receives and accept SCell Modificaiton Req in case of SeNB triggering procedure.
SCell release
SCell release procedure is shown in Figure 3. 
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Figure 3: SCell release procedure
· Step 1: SCell release Req
· 1a: SCell release is triggered by the MeNB based on e.g. measurement or the corresponding E-RAB change/release. 
· 1b: SCell release is triggered by the SeNB based on e.g. channel status, radio link problem, or the corresponding E-RAB change/release. 
· Step 2: SCell release Ack
· 2a: SeNB sends SCell release ACK to confirm SCell release request but no radio resource information would be included.

· 2b: MeNB sends SCell release ACK to confirm SCell release request from SeNB. 
· Step 3: RRCConnectionReconfiguration
· MeNB sends RRCConnectionReconfiguration message to the UE. 
· The UE receives RRCConnectionReconfiguration message and applies SCell release accordingly.
· Step 4: RRCConnectionReconfigurationComplete
· The UE sends RRCConnectionReconfigurationComplete message to the MeNB.
Step 5-9 are applicable for UP option 1A. Step 5-6 may be initiated after SCell release ACK by the SeNB and step 8-9 may be initiated after the MeNB receives RRCConnectionReconfigurationComplete message.

· Step 6; SN status Transfer

· Similar to HO, SeNB sends the SN status transfer message to the MeNB to convey the uplink PDCP SN receiver status and the downlink PDCP SN transmitter status of E-RAB(s) switched to the MeNB. 

· Step 7: data forwarding 

· Data is forwarded from the SeNB to the MeNB. 

· Step 8: Path switch request

· The MeNB sends a Path switch request to MME to inform that the corresponding E-RAB is served by the MeNB. 

· Step 9: Path switch request Ack
· The MME confirms the Path switch request message with the Path switch request acknowledgement. 

There is no problem even if the SeNB does not know right after SCell is released because the SeNB is not likely to schedule the SCell when the SeNB decides to release it. Therefore, there is no special handling required for synchronization in case of SCell release.
3 Conclusion

In this document, we discuss the further details on signaling procedure regarding SCell management. 
We propose to capture signaling flows described in Section 2 into TR 36.842 [2].

References

[1] RAN2 chair’s note in RAN2 #83bis
[2] TR 36.842, “Study on Small Cell Enhancements for E-UTRA and E-UTRAN – Higher layer aspects”
PAGE  
5/5

_1444899279.vsd
�

UE


MeNB


SeNB



_1444899329.vsd
�

UE


MeNB


SeNB



_1444498080.vsd
�

UE


MeNB


SeNB



