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1          Introduction

The HSDPA multipoint transmission (MP-HSDPA) SI was approved in [1] to study the potential MP-HSDPA method with the aim of increasing user throughput in SHO regions.  In MP-HSDPA, the UE receives two HSDPA transmissions from two cells where the cells can be intra-NB cells or inter-NB cells.  For transmission from inter-NB cells, there is a possibility of packets arriving at the UE being skewed.  This contribution further discusses this issue.
2         Discussion
For inter-NB cells transmission in MP-HSDPA, there is a need to split the traffic between the NBs at the RNC.  This split can be performed at the RLC layer or at the PDCP layer [2].  The discussion here assumes a split at the RLC, albeit they are also applicable to a split at the PDCP layer.  Since each inter-NB cells can have different loading and different radio condition to the MP-HSDPA UE, the two HSDPA transmissions to the UE may experience different delays leading to gaps in the Sequence Number (SN) of the RLC PDU [3].  That is the reception is skewed.  The RNC and/or UE do not know whether the missing RLC PDU is genuinely lost or skewed.  Two mechanisms to improve the skew reception were proposed in [3] and [4] at the RNC and UE respectively.
In [3], a solution is proposed at the RNC.  Here the RNC keeps track of the last RLC PDU Sequence Number (LSN) in each NB that is acknowledged by the UE.  Since the RNC is aware of the NB that each RLC PDU is sent, the RNC can infer that a packet is lost if the SN of a missing RLC PDU is smaller than that of the LSN of the NB in which this missing SN should come from.  If the RLC PDU’s SN is larger than the LSN of the NB of interest, then it is assumed that the packet is skewed and a timer is started.  Upon expiry of this timer, the missing RLC PDU is retransmission.

In [4], it is proposed that whenever the UE detects a gap in RLC PDU reception, the UE starts a timer.  During this timer, the UE assumes the missing RLC PDU is skewed and will not ask for retransmission for the missing RLC PDU.  When the timer expires, the UE asks for a RLC retransmission.  This is similar to the proposed solution at the RNC in [3] but the solution at the UE causes delay for every missing RLC PDU.  However, it removes the complexity from the RNC.
Although they may be some complexity at the RNC, we prefer a network based solution.  However, the proposed solution in [3] assumes that a PDU is lost if the SN of the missing PDU is smaller than the LSN of the NB of interest.  It is possible that the corresponding HS-DSCH packets belong to this RLC PDU is undergoing HARQ retransmission and therefore there is a possibility that it is skewed.  For the case where the missing PDU’s SN is larger than LSN of the NB of interest, an expiry of a timer does not necessarily require a RLC PDU retransmission of the PDU with the missing SN.  It is possible that the missing RLC PDU transmission may be pre-empted by higher priority transmissions at the NB.  This will cause this “missing” RLC PDU to reside in the NB buffer for an extended period of time and hence there may or may not need a RLC PDU retransmission.  It is observed that the NB which schedules the HS-DSCH packets has information on the status of the packets and such information would benefit the RNC in determining whether a missing RLC PDU is skewed or lost.  The RNC, therefore, would benefit from such information from the NB.  Since the network has scheduling information on the RLC packets, the skew issue can be better handled by the network.

Proposal 1: The network should handle the skew problem

Proposal 2: The RNC in evaluating the status of a missing RLC PDU should use information from the NB.

3
Conclusion
In this contribution the skew problem in MP-HSDPA reception is discussed and the following proposals are made:

Proposal 1: The network should handle the skew problem

Proposal 2: The RNC in evaluating the status of a missing RLC PDU should use information from the NB.
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