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1. Introduction
In RAN2#83bis meeting, RAN2 discussed the signaling flows for transmitting the SeNB reconfiguration to the UE. According to the meeting minutes, RAN2 has the following agreements:
	· MeNB and SeNB exchange information about UE configuration by means of RRC containers (inter node messages) carried in Xn messages.
· 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


In this contribution, we further analyze the impacts brought by the SeNB reconfiguration sent to the UE including the configuration sent by the SeNB and the response sent by the UE or the MeNB.
2. Discussion
In general, the transaction control and the UE configuration exchanged between the SeNB and the UE would be look like Figure 1. The analysis on the reasons why the procedure illustrated in Figure 1 is used for the transmission of the SeNB configuration are given in the following sections.
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Figure 1: UE configuration transmission between the SeNB and the UE

2.1. Question 1: Does the MeNB need to understand the UE configuration of SeNB?

According to current specification [2], whether the eNB comprehends the RRC message/IE transmitted between eNBs is in a per-message manner. For example, the eNB needs to comprehend the content included in the container of the “UE-CapabilityRAT-ContainerList” in the “HandoverPreparationInformation” message. For the “HandoverCommand” message, the eNB does not comprehend the content included in the container of the “handoverCommandMessage”, and the source eNB transparently transmit the message contained in the “handoverCommandMessage” to the UE. If we are going the answer the question (Does the MeNB needs to comprehend the UE configuration of the SeNB?), we need to give the answer/solution to each message as the UE configuration could be used in several steps/procedures while exchanging information between MeNB and SeNB .

Observation 1: Whether the MeNB needs to understand the UE configuration of SeNB should be based on each message.
Here we think that the UE configuration could be sent in the following two stages, as shown in Figure 2:
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Figure 2: UE configuration
In Stage 1, we have several ways proposed in RAN2#83bis meeting [3] [4], discussing how the UE capability is negotiated between MeNB and SeNB. At Stage 1, the UE capability negotiation can be trigger by either MeNB or SeNB. From our understanding, the configuration/information exchanged in Stage 1 is more like the “HandoverPreparationInformation” message. Then either MeNB or SeNB should be able to comprehend the UE configuration. Stage 1 can be at the very early stage when MeNB starts changing a bearer to a SeNB, or at the anytime when MeNB/SeNB wants to change the UE configuration.
Proposal 1: During the UE capability coordination between MeNB and SeNB, either MeNB or SeNB should be able to comprehend the configuration/information exchanged.
In Stage 2, after the UE capability coordination, either MeNB or SeNB could trigger the change of the UE configuration, and we would consider that the UE configuration will not exceed the UE capability. If the MeNB triggers a UE configuration change in Stage 2.1, the MeNB can directly send the UE configuration of MeNB to the UE through RRC message (e.g. “RRCConnectionReconfiguration”). If the SeNB triggers a UE configuration change in Stage 2.2, the SeNB is not able to send a RRC message directly to the UE according to current agreement that the UE only sees one RRC entity from the MeNB. Instead the SeNB has to send the UE configuration to the MeNB first. Furthermore, if the version of RRC message (e.g. Rel-13 RRC message) sent by the SeNB is higher than that of MeNB (e.g. Rel-12), the MeNB may not be able to understand it. We would consider that Stage 2.2 is more like the step of sending the “HandoverCommand” message. The MeNB has no need to understand the UE configuration of SeNB, and can transparently transmit the message to the UE.
Observation 2: A lower release MeNB (e.g. Rel-12) may not be able to understand a higher release RRC message (e.g. Rel-13) from the SeNB.
Proposal 2: After the UE capability coordination, the MeNB has no need to comprehend the UE configuration of SeNB.
2.2. Question 2: How does the MeNB transmit the final UE configuration of the SeNB to the UE?
Here we think that the final UE configuration of the SeNB will be set after the UE capability negotiation. Based on our Proposal 1/2, if the MeNB does not need to comprehend the final UE configuration of the SeNB, the MeNB can transparently send the UE configuration of the SeNB in the following means:
· Option 2.1: The message about UE configuration of the SeNB is transparently transmitted to UE by the MeNB.

· Option 2.2: The UE configuration of the SeNB is included in a container within a MeNB RRC message.
Option 2.1 is like the handover procedure in which the RRC message from the target eNB is transparently sent by the source eNB as a PDCP SDU. In handover procedure, the UE sends the reply back to the target eNB directly. However in dual connectivity, the UE has to send the reply to the MeNB first. If the RRC message from the SeNB is transparently sent by the MeNB as a PDCP SDU (like Handover Command), the MeNB will not be able to understand the reply from the UE, and not be able to map the reply (from the UE) to the RRC message (from the SeNB) so as to forward the reply to the SeNB. During the handover procedure, we do not have this issue as the UE reply is sent directly to the target eNB. For example, the MeNB could send an “RRCConnectionReconfiguration” of MeNB and an “RRCConnectionReconfiguration” of SeNB in parallel to the UE. The UE replies an “RRCConnectionReconfigurationComplete” message (which is supposed to be forwarded to the SeNB). The MeNB may only consider the reply is for the MeNB (not for the SeNB) as it has no idea what has been transmitted in the “RRCConnectionReconfiguration” of SeNB.
In Option 2.2, we need to define a new RRC IE (as a container) to contain the RRC message of the SeNB. Then the UE sends the reply corresponding to the RRC message included in the container. For example, the MeNB sends an “RRCConnectionReconfiguration” of MeNB, which includes a new IE containing an “RRCConnectionReconfiguration” of SeNB. In the option, the UE configuration from the MeNB and the SeNB can be sent together in the same RRC message, which can save some signaling from the air-interface.
Proposal 3: The UE configuration of the SeNB is included in a container within a MeNB RRC message.
2.3. Question 3: How does the UE send the response to the SeNB?
To send the response back to the SeNB, the UE can have the following options:
· Option 3.1: The UE reply to the configuration of SeNB is explicitly indicated as an RRC IE.
· Option 3.2: The UE reply to the configuration of SeNB is a RRC message (to the SeNB) included in a container of an RRC message (to the MeNB).
For Option 3.1, when the SeNB sends a higher version of RRC message, the UE could also reply a higher version of RRC IE(s). The MeNB may not able to understand the content of the UE reply to the configuration from SeNB. As such the MeNB can only transparently add the RRC IE(s) in a container sent back to the SeNB. This is no difference from Option 3.2. Furthermore, as the UE reply could be a list of RRC IEs, more specification efforts are needed for Option 3.1 to define the details of each RRC IE. Our understanding is that if the MeNB does not need to understand the UE reply to the SeNB, there is no strong need to explicitly define a list of new IEs (including transaction id, reply information to the SeNB, etc.). Defining one IE container as Option 3.2 would be simpler compared with Option 3.1. And the MeNB does not need to comprehend the detailed content included in the container.
Proposal 4: The UE reply to the configuration of SeNB is included in a container of an RRC message (to the MeNB).
2.4. Question 4: How does the SeNB control the parallel RRC configurations of the UE?
According to current RRC procedure, the transaction id is used to control parallel RRC procedures. The SeNB could also send several UE configurations in parallel. Then RAN2 needs to decide how to control the parallel RRC messages from the SeNB. 
Here we list two options as follows:
· Option 4.1: The transaction id is added in the Xn AP.
· Option 4.2: The transaction id is added in the RRC messages transmitted between the UE and the SeNB.

For Option 4.1, as X2 AP is currently not supporting any transaction id, then RAN3 has to be involved to develop the X2 AP to support the transaction management between MeNB and SeNB. Furthermore, Option 4.1 requires the MeNB to map the UE reply to the transaction procedure over Xn, and this is also a new functionality which may need to be detailed in the specification. Option 4.2 does not need any RAN3 work for the transaction control, and the transaction id added in the RRC messages exchanged between the UE and the SeNB is also transparent to the MeNB. 
Proposal 5: The transaction id is added in the RRC messages transmitted between the UE and the SeNB.
2.5. Question 5: How could the UE handle the reconfiguration failure?

According to 36.331, if “Reconfiguration failure” happens, the UE shall return to RRC_IDLE or initiate connection re-establishment [2]. In [2], “if the UE is unable to comply with part of the configuration, it does not apply any part of the configuration, i.e. there is no partial success/ failure”. 
If the UE configuration of SeNB is sent along with the UE configuration of MeNB, the handling of “Reconfiguration failure” should be clarified. In this section, we list the following 3 cases:
· Case 1: MeNB reconfiguration fails, and SeNB reconfiguration succeeds.

· Case 2: Both MeNB reconfiguration and SeNB reconfiguration fail.
· Case 3: MeNB reconfiguration succeeds, and SeNB reconfiguration fails.
According the agreed control plane architecture, “the UE RRC entity sees all messages coming only from one entity (in the MeNB) and the UE only replies back to that entity”. The RRC state machine of the UE is directly related to the RRC entity of the MeNB. If a reconfiguration failure is caused by the RRC entity of the MeNB, the UE should try to rebuild its RRC entity (or return to RRC IDLE). For Case 1 and 2, if the MeNB reconfiguration fails, this means the error is caused by the RRC entity of the MeNB. Thus the handling should be same as the current UE behavior (reestablish RRC connection or return to RRC IDLE), disregarding whether SeNB reconfiguration succeeds or not. 
Proposal 6: if the MeNB reconfiguration fails, the handling should be same as the current UE behavior (e.g. reestablish RRC connection or return to RRC IDLE), disregarding whether SeNB reconfiguration succeeds or not.

For Case 3, as the SeNB reconfiguration is set by SeNB (not by MeNB), and the MeNB has no idea if the SeNB configuration is correct or not. The failure is not related to the RRC entity of the MeNB. Then the failure of the SeNB reconfiguration should not cause the change of RRC state of the UE. This means that the UE will not return to RRC IDLE or initiate connection re-establishment.
Proposal 7: The failure of the SeNB reconfiguration should not cause UE to enter RRC IDLE state or to initiate connection re-establishment procedure.

For Case 3, we could have the following two options for the UE handling of SeNB reconfiguration failure:
· Option 5.1: The UE does not reply to the network corresponding to the SeNB reconfiguration failure.
· Option 5.2: The UE replies a failure to the network corresponding to the SeNB reconfiguration failure.
According to current RRC connection reconfiguration procedure, the UE only replies “RRCConnectionReconfiguraitonComplete” when the reconfiguration succeeds, and the UE does not reply anything to the network when the reconfiguration fails (instead the UE could trigger RRC connection re-establishment). In Option 5.1, the SeNB considers that the configuration has not been confirmed, and the UE keeps using the configuration prior to the last configuration sent by the SeNB. 
Proposal 8: The UE does not reply to the network corresponding to the SeNB reconfiguration failure
3. Conclusion
In this contribution, we analyze how the UE configuration of SeNB is exchanged between the SeNB and the UE. According to our analysis given above, we have the following proposals:
Proposal 1: During the UE capability coordination between MeNB and SeNB, either MeNB or SeNB should be able to comprehend the configuration/information exchanged.
Proposal 2: After the UE capability coordination, the MeNB has no need to comprehend the UE configuration of SeNB.
Proposal 3: The UE configuration of the SeNB is included in a container within a MeNB RRC message.

Proposal 4: The UE reply to the configuration of SeNB is included in a container of an RRC message (to the MeNB).

Proposal 5: The transaction id is added in the RRC messages transmitted between the UE and the SeNB.
Proposal 6: if the MeNB reconfiguration fails, the handling should be same as the current UE behavior (e.g. reestablish RRC connection or return to RRC IDLE), disregarding whether SeNB reconfiguration succeeds or not.

Proposal 7: The failure of the SeNB reconfiguration should not cause UE to enter RRC IDLE state or to initiate connection re-establishment procedure.

Proposal 8: The UE does not reply to the network corresponding to the SeNB reconfiguration failure.
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