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1
Introduction
At the end of the study on UL TxD for HSPA, RAN1 identified a list of scenarios and issues that were not or partially considered in the RAN WG1 study in [1]. In this contribution, we raise some additional scenarios (i.e. CELL_FACH state, CPC state, Synchronization phase and Random access phase) where to our understanding need to be further taken into account.
2 Additional Scenarios
2.1 Synchronisation phase
For the synchronization procedure A, it begins at the time indicated by higher layers, or by an HS-SCCH order to activate the secondary uplink frequency. For the UE, it will start the UL transmission immediately when the physical dedicated channel establishment is initiated in case “post-verification” is used, or start the UL transmission once higher layers consider the downlink physical channel established in case “post-verification” is not used or “post-verification” has failed. However, before the uplink synchronization is achieved, the downlink TPC commands sent from Node B will follow a special pattern, which will take about hundreds of milliseconds. During this period, the TPC commands are not accurate enough to reflect the channel condition. As a consequence, if Uplink Open Loop Tx Diversity is activated at the very beginning of the UL transmission, unfavorable antenna (or alternatively, unsuitable weights to the antenna) may be decided by the UE, which will have negative impacts to the system performance.
Similar concern will be raised for the synchronization procedure AA for the Enhanced Uplink in CELL_FACH state and IDLE mode.
2.2 Random access phase

For the UE in the random access phase, before the UE enters into CELL_DCH state (or Enhanced Uplink in CELL_FACH state and IDLE mode), there will be no any TPC commands in the DL, therefore the potential negative impacts to the network should be carefully evaluated for the switched antenna diversity if Uplink Open Loop Tx Diversity is activated at the random access phase.
For the beamforming diversity capable UE does not utilize full-power PA (e.g. with 2 half-power PAs), concerns have been raised in [1] regarding the random access scenario.
2.3 CELL_FACH state
For the Enhanced Uplink in CELL_FACH state and IDLE mode, there will be some TPC commands in the DL once UE has been allocated on common E-DCH resource. However, taken into account that most of time the UL transmission will only last for about hundreds of milliseconds (because of the bursty traffic like web browsing in the UL, or because UTRAN will trigger the state transition to CELL_DCH state), for both the switched antenna diversity and the beam forming diversity, there may be no sufficiently many TPC commands for the UE to take the decision.
2.4 CPC state
Some concerns regarding the performance associated with bursty traffic were raised in [1]: For the UE in CPC state as shown in Figure 1, it is similar that it is hard for the UE to get sufficiently many TPC commands before it can decide the favorable antenna (or alternatively, apply suitable weights to the antenna). For example, the studied practical the switched antenna diversity algorithm is based on the TPC commands accumulation, as indicated in [2], and the accumulation period is 1 frame. Beamforming algorithm also requires consecutive TPC commands to track phase changes. However, for the CPC, the length of UE DTX burst could be configured as one of (1, 2 or 5) sub frames in a UE DTX cycle up to 20 sub frames. Therefore, the TPC commands accumulated may be not accurate enough to reflect the channel condition, as a consequence, the performance of Uplink Open Loop Tx Diversity will be compromised.
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Figure 1 CPC patterns
3 Conclusions

In this document, in addition to the list of scenarios and issues raised in [1], we raise several other scenarios which to our understanding need to be further considered, i.e. CELL_FACH state, CPC state, Synchronization phase and Random access phase.
In order to ensure UEs that apply UL TxD algorithms do not harm system performance, it is propose to introduce corresponding higher layer signalings, which allow the UTRAN to switch on or switch off the Tx Diversity under different scenarios according different RRM strategies.
Furthermore, for the scenarios like synchronization phase or CELL_FACH state, a “Open Loop Transmit Diversity back off” period configured by higher layer could be introduced to avoid the arbitrary UE decision at the beginning of UL transmission.
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