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Introduction

During last several meetings, various agreements on control plane aspect of CA have been obtained. However the user plane has yet not been fully discussed. In this proposal, we discuss Buffer Status Reporting in CA.

Discussion

In RAN2 #66 meeting, the decision that “there is one dedicated and independent HARQ entity per component carrier” has been made. Based on the agreement, our understanding is that in uplink transmission, there will be multiple UL MAC PDUs in the same TTI due to CA transmission. Each CC can include BSR MAC control element in its own MAC PDU, so there are two options for sending BSR in CA, which are as follows.

Option1: Every UL CC sends independent BSR.

Option2: A single UL CC sends BSR.

In Option1, every CC sends independent BSR, leading to multiple BSRs in the same TTI. In LTE and LTE-A, our understanding is that the buffers are on a per UE basis. Therefore, if every CC sends independent BSR, the multiple BSRs should have the same content, that is, the amount of data waiting for transmission in the UE’s buffers. One benefit of sending multiple BSRs is that more reliability can be achieved. The eNB obtains the accurate buffer status information of the UE by integrating multiple versions of BSR to. However, due to the reason that each CC may have different uplink grant, possibility is that the multiple BSRs may have different versions. For example, some CCs may send Long BSR, and some CCs may send Short BSR while other CCs may send Truncated BSR. It requires that the eNB has the ability to merge different versions of BSRs to obtain the accurate BSR level of the UE, which will undoubtedly increase the implement complexity. Another drawback of sending multiple BSRs is decreasing uplink throughput because every transmission of BSR will consume uplink resources. In addition, more power will be consumed if every CC sends BSR.

While in Option2, at most one BSR is sent in the same TTI, the R8 BSR mechanism can be reused, which does not require much standardization work and the implement complexity is reduced. At the same time, sending only one CC helps improving the uplink throughput and power saving. Based on above analysis, we propose:
Proposal 1: BSR in CA is on a per UE basis rather than on a per CC basis.

If only one uplink CC is configured for the UE, the BSR will undoubtedly be sent on this CC. Then, if multiple uplink CCs are configured for the UE, should the eNB specify a CC to send BSR? In our opinion, for the reason that BSR is transmitted on PUSCH, the eNB can schedule any UL CC for sending BSR. So every CC can be used to send the BSR provided there is enough resources. Thus no standardization work is needed for specifying a CC to send the BSR. Based on above analysis, we propose::

Proposal 2: No standardization work is needed to specify a CC for sending BSR.
Conclusion

In this proposal, we have analyzed the issue of BSR in CA, the following are proposed:
Proposal 1: BSR in CA is on a per UE basis rather than on a per CC basis.
Proposal 2: No standardization work is needed to specify a CC for sending BSR.
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