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1. Introduction
In this contribution we analyze the progress made by RAN1 on MIMO specification (listed in [1]) and the impact of supporting MIMO in the MAC specification. 

The impact of MIMO on RLC, PDCP, UE capability and RRC has already been analyzed in [2] and [3].
2. Discussion

As previously analyzed in [2] and [3], a UE operating in MIMO mode can be seen from the UP perspective as a parallel HS-DSCH stream transmission to the same UE. This means that each stream carry independent transport blocks thus achieving twice the HS-DSCH data rates available with a single stream.
A question remained at that time on how HARQ feedback for both streams should be handled. According to [1], it has been decided that both streams will be acknowledged separately. This decision simplifies the handling of MIMO in the MAC in that the existing HARQ procedures for HS-DSCH reception can be re-used. The only difference is twice the number of HARQ processes need to be supported.

It had also been identified previously that the parameters of the reordering entity may have to be adapted to support the reception of up to 2 transport blocks per TTI. The principles of the reordering entity don’t have to change however some parameters may have to as explained in the list below:
· Reordering Window size and TSN sequence number space:

· The current 6-bit field TSN yields a 64 bits sequence space and a maximum window size of 32. In principle, in order to maintain the same window utilization, the sequence number space should be doubled in order to accommodate reception of twice as many packets.
· In practice however, it appears the maximum value 32 is very seldom used which indicates network can operate at ease even with a smaller window. Since it provides easier management between MIMO and non-MIMO users, operating with the same TSN sequence number space should not be ruled out.
· T1 timer

· This timer dictates how long the reordering entity waits for a missing packet. Since MIMO changes the number of packets that are received per TTI, it does not impact how long a packet can be transmitted for.

3. Conclusion

In this contribution we have analyzed how MIMO impacts the MAC specification. The findings are summarized below:

· MIMO impacts MAC in that 2 PDUs can be received at each TTI.
· Since PDUs are handled (received, combined and acknowledged) by different HARQ entities the number of HARQ entities doubles. This has no impact on the MAC specification.
· The HARQ procedures for a MIMO reception are similar to a non-MIMO reception. No impact on MAC specification is envisioned.
· Reordering window size: It can be envisioned to operate with the same TSN field as today.
· Reordering window T1 timer: no change is envisioned.
4. Reference

[1] R1-063009
LS on status of Rel-7 FDD MIMO

[2] R2-062366
“MIMO impacts on L2&L3”, Nokia
[3] R2-061491
“Impact of MIMO on L2-3”, Qualcomm Europe





















1
1

