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1. Introduction
The MIMO work item has exclusively been discussed in RAN1 where most of the impact would be limited. In this contribution we list the L2/3 areas that are potentially impacted by MIMO and assess the required changes.
2. Discussion

The MIMO scheme under discussion is described in [1] and can be summarized in the following bullet list:

· MIMO is considered for DL only

· MIMO applies to HS-DSCH only

· Can be seen from the Node-b as parallel transmission of several HS-DSCH transport channels to the same UE

· One HS-SCCH and one “logical” HS-DPCCH per antenna stream. It is expected that the interpretation of the HS-DPCCH will be redefined to allow transmission of separate CQIs for each antenna stream in a time-multiplexed fashion on a single channelization code. The same may be applicable to HARQ acknowledgements. Alternatively an ACK may be given only if decoding was successful on all parallel streams. 
· One transport block is generated per antenna stream

· For simplicity and without loss of generality we will assume the number of antenna streams to be 2 for the remainder of the discussion

In the following subsections we assess the impact of MIMO on the different L2/3 entities
2.1. Impact on MAC entities
2.1.1. MAC-hs

The MAC-hs entity in the Node-b is responsible for the scheduling, the handling of the different priority flows, the HARQ and the generation of MAC-hs PDUs.
The MIMO scheme under consideration essentially treats each antenna stream as an independent transmission, each with their own associated L1 control channels (HS-SCCH and “logical” HS-DPCCH), thus the impact of MAC-hs is minimal. The transport block format, resource indication and feedback information for example would remain as is.
Since MIMO would allow multiplying the burst rate to one user by the number of antenna streams, optimization of the scheduling algorithm can be done, however, those are out of the scope of standardization. Depending on the UE receiver capability, it would be useful to allow different options on how the scheduler shall interpret reported CQI values. Which option to use could be indicated by including a CQI reporting flag within the UE capability parameters, which would indicate e.g. if the UE assumed that code resource as reported by in the CQI values were actually assumed to be allocated to the same UE on both antennas if it got scheduled.
2.1.2. MAC-d flows and reordering queues
As mentioned above, a transmission using MIMO would be equivalent to a number of parallel and independent transmissions. We do not envision that the number of MAC-d flows or the number of priority queues would need to be change. 
The difference is at each TTI, PDUs for different priority queues (and thus potentially different MAC-d flows) or several PDUs for the same priority queue may be received.
The reordering procedures and theT1 reordering timer are not expected to change however since two PDUs may be received per TTI, the reordering window size may have to increase.
The current maximum reordering window size is 32 which corresponds to 6 HARQ transmissions in the worse case (where all HS-DSCH transmissions are directed to a single reordering entity).
With 2 antenna streams, the current maximum reordering window size would now only be able to handle 3 HARQ transmissions. We do not envision that this warrants changing the TSN sequence number space because DL transmissions rely more on link adaptation and thus typically target a little number of HARQ transmissions. For larger number of antenna streams however, we can investigate increasing the TSN field by 1-2 bits. Since those control fields are sent in-band as part of the MAC-hs header, they are not expensive.
2.2. Impact on RLC
At the RLC level, the only impact is RLC will have to be able to handle larger data rates which has been a limitation since the introduction of HSDPA and only becomes more prevalent as data rates increase.
2.3. Impact on PDCP

No impact is expected.
2.4. Impact on RRC/RRM
The RRC/RRM impacts are described in the following bullet list:
· UE Configuration: configuration of MIMO terminals can likely be done with additional IE’s in existing RRC messages and would not require new RRC messages

· UE Capability handling: Some additional UE capability parameters and possibly HS-DSCH categories need to be defined for MIMO UEs: For example and not limited to: number of parallel antenna streams (initially limited to two), CQI reporting flag.
· Configuration of MIMO enabled cells: New information elements are required in existing NBAP messages
3. Proposal
In this contribution we have listed and given a first assessment of the extent of MIMO impacts on L2/3.
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