3GPP TSG-RAN WG2 meeting #62-bis




R2-083574
30 June -4 July 2008





Warsaw, Poland
Agenda item:
7.4.11
Source: 
QUALCOMM Europe
Title: 
RAN2 Specification Impact from DC HSDPA with Joint Node B Queue 
Document for:

Discussion
1. Introduction
At RAN#39, a study item was opened on Dual-Cell HSDPA (DC HSDPA) [2]. A work item was opened on DC HSDPA at RAN #40. 

In a single carrier system, AM mode of RLC assumes in-order delivery from MAC-ehs. With two carriers in Dual-Cell HSDPA, this assumption may not hold depending on the architecture assumption. In DC HSDPA, the user data on the downlink has to be split into two streams to be transmitted over two carriers hence packets could go out-of-order between the carriers.
So far, all the evaluations assume a joint queue for data on both carriers [1]. With a joint queue, there are two ways to split the data: one way is to split the data at the MAC-ehs  layer (similar to the MIMO user plane architecture); the other way is to split the data above the MAC-ehs layer and maintain two separate MAC-ehs flows for the two carriers. In case two MAC-ehs flows are needed, certain enhancements to MAC and RLC may be necessary. The proposed changes will be discussed in this document. 
2. Joint queue and one MAC-ehs flow for both carriers

With one MAC-ehs flow, the UE RLC receiver can still assume in-order delivery from MAC-ehs. Hence, DC-HSDPA has no impact on the RLC. There is no need to expand the 6-bit TSN space because the rate of transport blocks to be handled by the reordering layer doesn’t change compared to the MIMO case.
The handling of HARQ that was introduced for MIMO can be re-used without any changes. 
3. Joint queue and two MAC-ehs flows for the two carriers

If two different MAC-ehs flows have to be used, MAC-ehs reordering is done on each carrier (for each flow) and thus out-of-order may occur at UE RLC between the two carriers. In the following, we will use the term ‘skew’ to describe such out-of-order behavior. 

Here a new reordering mechanism is needed on the RLC so that spurious retransmissions can be avoided. The new mechanism can be either at the UE RLC receiver or at RNC RLC transmitter. At the UE RLC receiver, the skew can be handled by delaying the Status PDU generation. At the RNC RLC transmitter, it can be handled by delaying the data retransmission. In either case, the delay is bounded by the physical layer HARQ time span. The receiver mechanism performs better than the sender mechanism since the latter will always delay the retransmission. 

If the reordering mechanism described above is not implemented at either UE or RNC and out-of-order is not addressed between both carriers, unnecessary retransmissions may be triggered because the RLC sender can not determine whether the reported gap is a genuine loss or merely an out-of-order delivery. 

Even with the additional reordering mechanisms, there are still drawbacks of maintaining two MAC-ehs flows. First, the RLC recovery delay will increase because the skew will have to be resolved. Also, in the case of MAC fragmentation, all the MAC-ehs packets from the same RLC must be transmitted on the same carrier which reduces scheduling flexibility and causes performance degradation for bursty traffic. 

Since RNC modifications are needed for this configuration and the above drawbacks, we recommend a single MAC-ehs between the two carriers if the Node B has a joint queue. 
4. Conclusion
We recommend a single MAC-ehs for the two carriers if Node B has a joint queue. Minor changes to the interface between PHY and MAC are needed to handle a larger number of HARQ processes. 
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