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1. Introduction
The overall signalling scheme for addition and modification of SeNB resources is captured in TR 36.842 [1]. There is a FFS and related notes as to RRC connection reconfiguration and RA procedure during SeNB Addition/Modification as highlighted in the Annex section. This paper attempts to fix this issue. In addition, the detailed scenarios for which RA procedure has to be performed are also clarified.
2. Discussion
· The order of RRCConnectionReconfigurationComplete and RA procedure (step 8 and 9 in Fig.G.1-1 [1]).
Upon the UE receives the RRCConnectionReconfiguration message (step 5), the choices are:
· The RRCConnectionReconfigurationComplete message precedes RA procedure (as in Fig.G.1-1) or,
· After RA procedure, the UE sends the RRCConnectionReconfigurationComplete message or,
· Both can be done in parallel after the UE applies the new RRC configuration.
As for the second choice, the point in question is whether the UE has to wait for the completion of RA procedure. If needed, what else can the MeNB interpret from receiving the reconfiguration complete? Even with this, the MeNB cannot ensure that UL at the SeNB has been actually established, since UE declares the RA procedure completion upon reception of  RAR or Contention resolution. Thus, the receipt of the reconfiguration complete does not give the MeNB any other information from its original meaning in the RRC layer. Hence, the first choice is suitable that the UE sends the reconfiguration complete message after applying the new reconfiguration. The third option could be chosen as well since the UE performs the RA procedure to the different eNB (SeNB). The followings are proposed:
Proposal 1:
The UE sends the RRCConnectionReconfiguratioComplete message after the new configuration is applied (the same as reconfiguration w/o mobilityControlInfo). Synchronisation and the RA procedure towards the SeNB are preceded by the reconfiguration complete, but could also be done in parallel.

· The direction of SeNB Addition/Modification Complete (step 10).
For both the split bearer (Alt.3C) and the offloaded bearer (Alt.1A), the MeNB is the decision point to establish those bearers. The traffic offload to the SeNB should be started after synchronisation and the RA procedure are completed successfully. For this to work, the SeNB should be able to inform the MeNB of the completion of those procedures. SeNB can learn this by decoding UL data successfully after the RA procedure (e.g., BSR to UL grant included in Msg.2 or 4). As such, the following is proposed:
Proposal 2:
The SeNB Addition/Modification Complete message should be sent from the SeNB to the MeNB (keep the current flow in TR 36.842).
· For the split bearer, when the SeNB starts to transmit U-plane data to the UE.
If Proposal 2 is agreed and the MeNB starts offloading after receiving the SeNB Addition/Modification complete message from the SeNB and the RRCConnectionReconfigurationComplete message as well, the SeNB can start to transmit U-plane data to the air after that. Instead of clarifying the start timing at the SeNB, it is better to clarify the start timing to offload at the MeNB.
Proposal 3:
For the split bearer (Alt.3C), the MeNB starts offloading to the SeNB upon receiving the SeNB Addition/Modification complete message and the RRCConnectionReconfigurationComplete message.
· Scenarios for which RA procedure has to be performed in the SCG.

This can be discussed based on the existing events including the CA operation. At least, the following events are related to a cell carrying PUCCH in SCG (hereafter called special cell):
-
UL/DL data arrival during RRC_CONNECTED requiring random access procedure;
-
SeNB Addition;

-
SeNB Handover (if supported);

-
Change of the special cell within SCG (if supported);

For the SCell in SCG, it is the same as Rel-11 CA as follows:

-
Timing alignment for the corresponding sTAG;
Contention-based RA can be used for all the events related to the special cell. Contention-free RA can be used for timing alignment for sTAG in SCG and all the special cell related events except for UL data arrival. To summarise, the following is proposed:
Proposal 4:

The following RA events and procedure are applicable in the SCG.

	Special cell in SCG
	SCell in SCG

	-
DL data arrival during RRC_CONNECTED requiring random access procedure (CB/CF)

-
UL data arrival during RRC_CONNECTED requiring random access procedure (CB)

-
SeNB Addition (CB/CF)

-
SeNB Handover (if supported) (CB/CF)

-
Change of the special cell within SCG (if supported) (CB/CF)
	-
Timing alignment for the corresponding sTAG (CF)


To put it another way, the RA procedure is not required for the other events during SeNB Modification. For instance, the SeNB Modification is performed just to modify radio bearers. This might be obvious, but worth to clarify.

Proposal 5:
The RA procedure is not required if the SeNB Modification is performed just to modify radio bearers.
3. Summary and proposal
To fix the open issue in the SeNB Addition/Modification signalling flow, the followings were proposed:
Proposal 1:
The UE sends the RRCConnectionReconfiguratioComplete message after the new configuration is applied (the same as reconfiguration w/o mobilityControlInfo). Synchronisation and the RA procedure towards the SeNB are preceded by the reconfiguration complete, but could also be done in parallel.
Proposal 2:
The SeNB Addition/Modification Complete message should be sent from the SeNB to the MeNB (keep the current flow in TR 36.842).

Proposal 3:
For the split bearer (Alt.3C), the MeNB starts offloading to the SeNB upon receiving the SeNB Addition/Modification complete message and the RRCConnectionReconfigurationComplete message.
Proposal 4:
The following RA events and procedure are applicable in the SCG.
	Special cell in SCG
	SCell in SCG

	-
DL data arrival during RRC_CONNECTED requiring random access procedure (CB/CF)

-
UL data arrival during RRC_CONNECTED requiring random access procedure (CB)

-
SeNB Addition (CB/CF)

-
SeNB Handover (if supported) (CB/CF)

-
Change of the special cell within SCG (if supported) (CB/CF)
	-
Timing alignment for the corresponding sTAG (CF)


Proposal 5:
The RA procedure is not required if the SeNB Modification is performed just to modify radio bearers.
When the SeNB Addition/Modification procedure is captured somewhere in the TS, the proposals in this paper should be taken into account (if agreed).
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Annex A
Signalling flow of SeNB Addition/Modification (TR 36.842)
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Figure G.1-1:
SeNB Addition/Modification

8.
The UE completes the reconfiguration procedure.

FFS:
The order of the RRC Connection Reconfiguration Complete message (steps 8) and the synchronisation procedure (step 9).

NOTE 2:
In case of UP options 3C, transmission of user plane data from the SeNB to the UE may take place after step 8 or 9 depending on the synchronisation procedure.
9.
The UE performs synchronisation towards the cell of the SeNB if needed.

10.
The SeNB reports to MeNB the detection of synchronisation with the UE, confirming that the new configuration is in use. Receipt of the message in step 10 by the MeNB successfully completes the overall SeNB Addition/Modification procedure on X2.

NOTE 3:
Depending on the decision on the order of RRC reconfiguration and synchronisation or on the support of synchronisation, step 10 might be either necessary as described above or in the reverse direction (from MeNB to SeNB).
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