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1
Introduction 
    This contribution discusses a potential solution of inter-node radio resource aggregation [1]. The main idea is to utilize radio resources in more than one eNB for improving per-user throughput and optimizing load sharing across the network. Therefore, it is possible to split traffic streams over multiple eNB depending on channel conditions, loading conditions, and QoS characteristics. A UE may have connection to multiple eNBs at the same time. In this document, we would like to further discuss a procedure to offload a subset of bearers from MeNB to SeNBs.

2 Discussion

Based on the architecture discussed in TR 36.842, it is possible to split the U-plane data over multiple eNBs. A UE may have connection to MeNB and SeNB as shown in Figure 1. It means that a subset of radio bearers (RBs) of MeNB, e.g., DRBs, would be offloaded to SeNBs. Intuitively, this behaviour would be similar with the handover procedure. Currently, when a handover is initiated, the target eNB (i.e., SeNB) is asked to admit all the bearers of the UE. If some of bearers can’t be admitted at the target eNB, the source eNB (i.e., MeNB) may either cancel the handover or accept it. If the source eNB accepts it, all bearers will be handed over to the target eNB. Those bearers which the target eNB doesn’t admit will be dropped.
Observation 1: In the current handover procedure, radio bearers (e.g., DRBs) which are not accepted by the target eNB (i.e., SeNB) will be dropped.
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Figure 1

In the case of inter-node radio resource aggregation, MeNB may not need to offload all the radio bearers to SeNBs. It means that a subset of radio bearers of MeNB would be offloaded to SeNBs. Intuitively, the handover procedure could be also applied. MeNB could only hand over a subset of radio bearers of a UE to SeNBs as discussed in [2]. A subset of radio bearers may be selected according to MeNB’s preference, loading balance, and QoS characteristics. The HO Request message may be re-used and indicate that this is an offloading/RB-establishment procedure, not a traditional handover procedure. MeNB may also use the HO Request ACK message to decide whether a subset of RBs is offloaded or not. If MeNB accepts to offload RBs, those bearers which are not admitted by SeNBs will be dropped as well. However, it seems not reasonable in the case of inter-node radio resource aggregation. For improving per-user throughput, no bearers should be dropped. Or, those bearers should not be offloaded. Therefore, different from the current procedure, MeNB should realize which radio bearers SeNBs admits to accept and may only offload those admitted radio bearers to SeNBs.
Observation 2: MeNB would only offload radio bearers (e.g., DRBs) which SeNBs admit to SeNBs.
    We illustrate an offloading/RB-establishment procedure for inter-node radio resource aggregation to offload radio bearers (e.g., DRBs) as shown in Figure 2, and provide an explanation below.
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Figure 2

1. A request message (e.g., HO request message) is sent from MeNB to SeNB over X2. 
Note: The request message needs to indicate that this is an offloading/RB-establishment procedure. The request message (e.g., HO request message) should specify which radio bearers (e.g. DRBs) MeNB would like to offload. 
2. SeNB sends back a reply message about SeNB’s decision. 
Note: The reply message (e.g., HO request ACK message) should specify which radio bearers SeNB would like to accept. 
3. MeNB provides the RRCConnReconf message.
Note: According to the reply message, MeNB may only offload those admitted radio bearers to SeNB. The UE starts to apply the new configuration.
4. The UE may send a complete message (e.g., RRCConnReconfComplete message) to MeNB. 
Note: Since MeNB may re-determine radio bearers to offload according to the reply message, MeNB needs to know whether the UE completes the connection with SeNB. After the complete message is received by MeNB, MeNB would only offload the accepted radio bearers to SeNB. 
5. A new message may be used to activate SeNB, and may notify SeNB which radio bearers MeNB would really offload. 

    Till now, the procedure of offloading RBs to SeNB is not discussed in inter-node radio resource aggregation. Since it is a procedure to realize inter-node radio resource aggregation for improving per-user throughput and optimizing the loading balance, the procedure of offloading RBs to SeNBs sould be discussed and captured in TR.
Proposal: RAN2 is suggested to consider the offloading/RB-establishment procedure for inter-node radio resource aggregation, and to capture the offloading/RB-establishment procedure in TR.
3
Conclusions
In this contribution, we discuss about the RB-offloading/establishment issue of inter-node radio resource aggregation. We conclude with the following observation and proposal:
Observation 1: In the current handover procedure, radio bearers (e.g., DRBs) which are not accepted by the target eNB (i.e., SeNB) will be dropped.

Observation 2: MeNB would only offload radio bearers (e.g., DRBs) which SeNBs admit to SeNBs.
Proposal: RAN2 is suggested to consider the offloading/RB-establishment procedure for inter-node radio resource aggregation, and to capture the offloading/RB-establishment procedure in TR.
4
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