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1 Introduction

 At the last San Francisco (RAN2 #84) meeting, UP 3C is accepted as one of possible UP architectures of dual connectivity. In R2-134422 and 134423 [1][2], a problem due to RLC status report via Xn on UP 3C is issued. Those papers are explained as SeNB change or MeNB change happens on dual connectivity. However, the same problem would also occur when SCG is released. In this contribution, the problem will be explained as SCG is released.
2 SCG release on UP 3C
[image: image1.emf] 
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Figure 1: Overall SCG release procedure on UP 3C
 Overall SCG release procedure on UP 3C is depicted in Figure 1. For convenient explanation, each step is maked at “@ t#”. In “@ t#”, as # is bigger, the event will occur later. That mark is synchronized with each timing of CP procedure in Figure 2.
 Figure 2 shows CP procedure and UP procedure seperately about SCG release procedure on UP 3C. In each procedure, on the left side of MeNB, the state stands for UE with dual connection (dual connected state), and on the right side of MeNB, the state stands for UE with single connection (non-dual connected state). Single connection means that the link to SeNB is removed by SCG release procedure.
 RLC/PDCP reestablishment step between MeNB and UE is presented as in non-dual connected state. However, as shown by timing mark (@ t5), it would happen simultaneously with SeNB RLC/PDCP reestablishment step between SeNB and UE, and RRCConnectionReconfiguration from MeNB.
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Figure 2: SCG release procedure on UP 3C in CP and UP
 During SCG release procedure on UP 3C, assuming no RLC ACK/NACK status report via Xn from SeNB to MeNB, two issues would be highlighted. One issue is how MeNB to decide proper SNs forwarded to UE for RBs having been served by SeNB after SCG being released. The other is how long MeNB to buffer packets for retransmission before Scell releases.
Issue 1. How MeNB to decide proper SNs forwarded to UE for RBs having been served by SeNB after SCG being released?
 As SCG is released, RBs having been served by SeNB should be took over to MeNB and some packets, which is not acknowledged by RLC layer, should be retransmitted by MeNB to UE in order to maintain seamless and lossless service (refering to legacy handover procedure).
If there is no RLC ACK/NACK status report via Xn from SeNB to MeNB, MeNB cannot know which packets are successfully received by UE. Hence, as shown in UP procedure of Figure 2, MeNB could hardly have decided with which SN packet is initially dilievered to UE.
Observation 1: If there is no RLC ACK/NACK status report via Xn from SeNB to MeNB, MeNB cannot decide proper SN of forwarded packets to UE as SCG is released.
Issue 2. How long MeNB to buffer packets for retransmission before Scell releases?

 As SCG is released, MeNB should retransmit packets to UE which is not acknowledged by RLC layer except for discarded packets by discard timer expiration. However, if there is no RLC ACK/NACK status report via Xn from SeNB to MeNB, MeNB could not flush PDCP buffer and keep all packets except for discarded packets from starting dual connectivity until SCG is released. That is problematic situation. For an instance, normadic mobile would maintain dual connectivity for a long time. In that case, packets not to be flushed would be too many for MeNB to buffer in practice.
Observation 2: If there is no RLC ACK/NACK status report via Xn from SeNB to MeNB, MeNB cannot efficiently flush PDCP buffer from starting dual connectivity until SCG is released. PDCP buffer could be flushed only by PDCP discard function.
 Thus, regarding issues on RLC ACK/NACK status report via Xn from SeNB to MeNB, it is proposed as following;

Proposal: A RLC ACK/NACK status report via Xn from SeNB to MeNB should be designed to support UP 3C.

3 Conclusion

On dual connectivity with UP 3C, following problems are observed;
Observation 1: If there is no RLC ACK/NACK status report via Xn from SeNB to MeNB, MeNB cannot decide proper SN of forwarded packets to UE as SCG is released.

Observation 2: If there is no RLC ACK/NACK status report via Xn from SeNB to MeNB, MeNB cannot efficeintly flush PDCP buffer from starting dual connectivity until SCG is released. PDCP buffer could be flushed only by PDCP discard function.
Hence, following is proposed;

Proposal: A RLC ACK/NACK status report via Xn from SeNB to MeNB should be designed to support UP 3C.
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