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Introduction
The UL transmission timing of the CQI reporting for downlink scheduling is an important aspect in the EUTRA design directly impacting the effectiveness of the frequency sub-band allocation process for downlink scheduling and the UE ability for power savings.
In [1], the downlink throughput was evaluated for scheduling delays of 1 and 2 TTIs while in [2] the scheduling delay was assumed to be 4 TTIs. Clearly, the smaller the scheduling delay, the more relevant the CQI for downlink scheduling, the more preferable localized scheduling is over distributed scheduling, and the larger the throughput gains from frequency scheduling. In [1], it was shown that for a scheduling delay of 1 TTI, localized scheduling is preferable to distributed scheduling for UE speeds as high as 170 Kmph for 2.6 GHz carrier frequency. Moreover, for speeds above 170 Kmph, localized scheduling experiences only moderate losses relative to distributed scheduling. Clearly, for the operating carrier frequencies around 900 MHz, a scheduling delay of 1 TTI renders distributed scheduling unnecessary for all UE speeds of interest.
In addition to maximum frequency scheduling gains from a minimum scheduling delay, considering that the performance should be optimized at low UE speeds while some losses are acceptable at very high ones, it may be preferable to only consider localized scheduling, especially for the operating bandwidths of 5MHz and above. This will simplify the scheduling process, minimize the associated overhead, and allow sub-carriers reserved for distributed scheduling to be available for localized one (thereby improving/optimizing throughput for low speeds UEs). Whether only localized scheduling is sufficient is FFS (VoIP-type traffic may still have a distributed-like scheduling such as persistent scheduling) but minimizing the CQI reporting delay will clearly maximize the frequency scheduling gains for EUTRA. An analysis for the scheduling time budget and its relation to the CQI reporting time was given in [2].
Another important aspect directly affected by the downlink CQI reporting timing is the UE ability for power savings. Clearly, in order to report the CQI, the UE needs to measure it based on the pilot in the beginning of the current downlink TTI and possibly in the previous TTIs (depending on the UE speed), encode it, and transmit it possibly together with other uplink control information. Assuming that portion of the downlink pilot is located at the first downlink TTI symbol to minimize latency, CQI reporting may commence with a small delay after the reception of the first symbol in the downlink TTI. In addition to minimizing CQI reporting latency, this also allows for maximum UE power savings. Notice, that with the staggered pilot [3] it is possible to multiplex the pilot from 2 Tx antennas in the first OFDM symbol of the downlink TTI while allowing for short control messages (e.g. scheduled UE identities, paging) to also exist in the first OFDM symbol.
For UEs not scheduled for downlink or uplink transmission, if the uplink control information is transmitted before the UE decodes the downlink shared control channel, which is expected to occur prior to the complete arrival of the third symbol in the downlink TTI, it will not penalize the achievable UE power savings. However, if the uplink control information (at least the data non-associated signaling) is transmitted after the downlink shared control channel decoding, it directly limits or completely eliminates UE power savings as the addition of the time required for RF shut down and subsequent RF turn on may approach or exceed one TTI. 
Therefore, transmission of uplink control data signals related to the downlink shared data channel (CQI reporting, ACK/NACK) should commence with minimum delay. This implies placement of a portion of downlink reference signals at the first symbol of the downlink TTI and fast transmission of the downlink CQI in the EUTRA uplink (e.g. prior to the completion of the arrival of the third symbol in the downlink TTI). Moreover, at least the data non-associated portion of the uplink control channel should be transmitted in the first data block of the uplink TTI. This was also identified in [4] where performance evaluation results and a similar TP were also presented.
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9.1.1.3
Channel coding and physical channel mapping
Similar to the downlink, the current assumption is that uplink channel coding for Layer 3 information is based on current UTRA release 6 Turbo coding, possibly extended to lower rates by the extension of additional code polynomials, extended to longer code blocks, and modified by the removal of the tail. However, also similar to the downlink, the use of alternative FEC encoding schemes could be considered if significant benefits in terms of complexity and performance could be shown. 

To achieve high processing gain, repetition coding can be used as a complement to FEC.

Uplink channel coding for lower-layer control signalling is TBD.
The control channel is multiplexed in time domain and may preferably be mapped on the symbols from which the CP is constructed. The control channel should be transmitted in the first data block(s) of the sub-frame.
-----------------------------------------------------------------------------------------------------------------------------

End of text proposal for TR 25.814, section 9.1.1.3   











































































































































































































































































































































































- 1/2 -

