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1 Background
Along with the popularity of smart phones, CELL_FACH state becomes more and more important. For the UE in CELL_FACH state, in order to improve the user experience, it is beneficial to increase its downlink data rate so as to reduce the End-to-End delay.
In spec 25.331, a UE could be configured with 64QAM by the IE “Downlink 64QAM configured” in the IE “Downlink HS-PDSCH Information”. However, the IE “Downlink HS-PDSCH Information” only applies to the UE in CELL_DCH state as per section 8.6.6.36. Hence the downlink data rate couldn’t be boosted even for the CELL_FACH UEs with good geometry.
2 Possible Solutions
For the purpose of support of 64QAM for CELL_FACH state, in the following sections, 3 possible solutions will be analyzed.
2.1 Solution 1: per cell basis configuration
For this solution, the downlink 64QAM configuration will be broadcasted in the SIB, therefore the CELL_FACH UEs will be configured with 64QAM on a per cell basis. 

However, in case the CELL_FACH UE is configured with 64QAM but there is no CQI feedback, Node B couldn’t know whether UE’s channel conditions is favorable for 64QAM, therefore QPSK/16QAM will always be used in the downlink scheduling to guarantee the successful HS-DSCH reception for the cell edge UEs. At the same time, the 64QAM format for HS-SCCH will be used after the configuration of 64QAM, where the scheduler couldn’t freely choose HS-SCCH codes, which is not so efficient. 
Therefore, for the CELL_FACH UE, it is beneficial to be configured with 64QAM only in case all the following conditions are met:

1. IE “HS-DSCH common system information” is broadcasted in the SIB, and in which downlink 64QAM configuration is included;
2. IE “Common E-DCH system info” is broadcasted in the SIB, and in which CQI feedback on HS-DPCCH is configured;
3. UE is capable of Enhanced UL for CELL_FACH and 64QAM.
The same principle applies in the Node B for each UE in CELL_FACH state.
2.2 Solution 2: per cell basis configuration with activation/deactivation
Same as solution 1, for the solution 2, the CELL_FACH UEs will be configured with 64QAM on a per cell basis.
However, in order to further improve the efficiency of the scheduler, in addition to the configuration of 64QAM, both Node B and UE will:

· Activate 64QAM at the time of the successful collision resolution after the UE has been allocated with a common E-DCH resource;
· Deactivate 64QAM at the time of the release of the allocated common E-DCH resource, the common E-DCH resource could be released by both explicit scheme and implicit scheme.
Thus, 64QAM could be activated and deactivated by the Node B and UE in a synchronized way, so as to avoid mistaking the HS-SCCH control information, i.e. the modulation scheme information.
2.3 Solution 3: per UE basis configuration
For this solution, the CELL_FACH UEs will be configured with 64QAM on a per UE basis, i.e. by dedicated RRC signaling.
2.4 Comparison of solutions 
Comparing to solution 1, the extra procedures of solution 2 for 64QAM activation/deactivation looks a bit more complex, but the downlink scheduler is more efficient for the solution 2, because 64QAM will only be activated after UE is able to report the CQI feedback. However, considering that at most cases only BE traffics will be put into CELL_FACH state and the accompanying uplink RLC/TCP ACKs will trigger the common E-DCH transmission shortly after the downlink transmission, therefore the efficiency of solution 1 should be acceptable.
For the solution 3, additional indication on the IUB interface is required, so as to inform the Node B that whether 64QAM format of HS-SCCH should be used for the scheduling of CELL_FACH UEs. The issue is that Node B and UE couldn’t be configured with 64QAM in the synchronized way (only RNC and UE can do so by dedicated RRC signaling), and the UE may misunderstand the modulation scheme information in the HS-SCCH which will lead to unsuccessful HS-DSCH reception.
Therefore, the solution 1 above is the preferred solution.

3 Conclusions
In this contribution, 3 possible solutions for the support of 64QAM for CELL_FACH UEs are analyzed. RAN2 is kindly asked to discuss and agree on the following proposals:
Proposal 1: Agree to support 64QAM for CELL_FACH UEs.

Proposal 2: Adopt the solution 1 as the way forward.
Huawei is happy to provide the corresponding CRs in the next meeting if the proposals are agreed by RAN2.
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