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Discussion
1. Introduction
In the RAN#43 meeting, the WI on DC-MIMO for Rel 9 was approved in [1], which is intended to support of MIMO in combination with DC-HSDPA in the downlink, with the following objectives:

· Specify dual cell HSDPA operation in combination with MIMO for the following scenarios:

a. The dual carrier transmission only applies to HSDPA physical channels

b. The carriers belong to the same Node-B and are on adjacent carriers

c. Functionality currently defined for DC-HSDPA and for MIMO should be reused where possible.

· Introduce the functionality for the relevant specifications of

a. UL and DL control channel structure 

b. L2/L3 protocols 

c. UTRAN network interfaces

d. UE RF and performance requirements with the work task breakdown 

In addition, [1] also required that when defining the stage 3 details, the possible forward compatibility aspects for supporting more than 2 and less than or equal to 4 carriers will be taken into account when and if feasible. 

In this contribution, we will do some high level analysis on the possible impact to the current reordering mechanism to MAC-ehs entity with the introduction of DC-MIMO or 3/4 MC-HSDPA in the future.
2. Discussion
With the introduction of MIMO in Rel 7, some analysis on the impact of reordering of MAC-ehs has been done in [2], which shows that for the worst case calculation, in order to support 3 times retransmission, the maximum reordering depth is 33 PDUs, which is just barely supported by the current TSN of 6 bits if a receiver window of 32 is configured, as shown in figure 1. This figure shows that the MAC-ehs PDU with TSN=1 fails always.
Based on the work already completed for MIMO in Rel 7 and DC-HSDPA in Rel 8, it is easy to draw a conclusion that for DC-MIMO there are at most 4 HARQ processes per TTI, because 2 HARQ entities are needed and each of them has two HARQ processes per TTI for dual stream transmission.
Let’s still assume that there are 6 processes per stream per HARQ entity, and 4 HARQ transmissions (i.e. 3 retransmissions) are to be considered. For the worst case, under which one process continuously fails while all other processes are received correctly, this gives a maximum reordering depth of  (24-1)*(4-1) =69, as shown in figure 2. As a result, in order to guarantee the continuous transmission, the receiver window of MAC-ehs should at least have a value of 69, which means the TSN should at lease have a value of 138, which is 8 bits length. 
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Figure 1:
Example of worst case for MIMO
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Figure 2:
Example of worst case for DC-MIMO
For the scenario of 4 carriers’ aggregation, the requirement for TSN is the same as DC-MIMO, while for the possible feature 4 MC-HSDPA+MIMO in the future, the maximum reordering depth under the worst case would be (36-1)*(4-1)=105. Although this is the worst case calculation, and the scenario that one process continuously fails while all other processes are always received correctly may rarely happen, we still believe that current 6 bits length TSN is not enough anymore and somehow extension is needed for correct handling of reordering.
As a consequence, one thing should be taken into account is that the potential impact to the MAC-ehs header, which is well octet alignment with the current 6 bits length TSN. If the length of TSN is extended, the format of MAC-ehs header should be re-designed.
3. Conclusion
In this contribution, some high level analysis on the possible impact to the current reordering mechanism to MAC-ehs entity with the introduction of DC-MIMO or 3/4 MC-HSDPA in the future is done, as well as the potential impact to the MAC-ehs header. It is proposed:

Proposal 1: It is proposed RAN2 to discuss the possibility to extend the length of TSN.
Proposal 2: If proposal 1 is agreed, it is proposed RAN2 to re-design the MAC-ehs header.
4. Reference
[1] [image: image3.bmp]RP-090315, Combination of DC-HSDPA with MIMO, 3GPP™ Work Item Description.
[2] R2-063211, MIMO impacts on MAC in HSPA, Ericsson.
HARQ entity 2 Stream 2








HARQ entity 2 Stream 1








HARQ entity 1 Stream 2























TSN67





TSN63





TSN59





TSN55





TSN51





TSN44





TSN40





TSN36





TSN32





TSN28





Re-transmission 3





Re-transmission 2





Re-transmission 1





First transmission





TSN1





TSN1





TSN1





HARQ entity 1 Stream 1
































TSN33





TSN31





TSN29





TSN27








TSN25





TSN22





TSN20





TSN18





TSN16








TSN14





TSN11





TSN9





TSN7





TSN5








TSN3





Re-transmission 3





Re-transmission 2





Re-transmission 1





First transmission





TSN1





TSN1





TSN1








TSN1





TSN21





TSN17





TSN13





TSN9








TSN5





TSN1





















































Stream 2





Stream 1














Page 3 of 3
3GPP


[image: image4.bmp]