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1. Introduction

At RAN#17, the study item “Uplink Enhancements for Dedicated Transport Channels” in [1] was agreed upon. One of the techniques to be considered for enhancing uplink performance is “fast DCH setup”. In the latest updated text proposal  ‘uplink synchronization indicator’ based on DL TPC was proposed in [4]. The uplink synchronization indicator informs the uplink synchronization achievement to UE from Node B. This contribution is to generalize the uplink synchronization indicator. 

2. Reducing UL synchronization time in Fast DCH Setup

One possible enhancement was discussed in [4]. According to [4], UE initializes the transmit power at some suitable level, ramp the transmit power by downlink power control commands ‘1111…11’ until uplink synchronization is achieved. Once uplink synchronization is achieved in the Node B, the UE will receive a power down command indicating that uplink synchronization is achieved and ordinary power control and data transmission may begin. For background knowledge, we briefly describe the uplink synchronization procedure in the current specification. In R99/4/5, during UL synchronization phase, TPC command generation on downlink during RL initialization is obtained from the period of "DL TPC pattern 01count" in [3]. The feature of the “DL TPC pattern 01 count” depends on ‘n’ values, which represent the period of ‘01’ patterns selected as an arbitrary number given by higher layer. For example, if n=1, downlink TPC pattern becomes ‘011011…011’. During uplink synchronization phase, uplink DPDCH shall be transmitted after fixed length of power control preamble. 

The point of reducing the uplink synchronization time in [4] is to set n=0 and to indicate the uplink synchronization prior to end of power control preamble. Thus, uplink synchronization time can be reduced. However, the smaller ‘n’ value is set, the more unstable the system is. For example, when the multi-path searcher misses the uplink synchronization point, UE increases the transmit power rapidly for small ‘n’ values, which causes uplink interference increase. When ‘n’ value is set to be high, UE increases the transmit power slowly. Therefore, we have to consider the case of various ‘n ’values. 

When we set ‘n’ to be non-zero, instead of one power down command as in [4], two consecutive power down commands, ‘00’, are required to indicate the uplink synchronization. To be robust to the single TPC error, 3 ~ 6 consecutive power down commands are required depending on ‘n’ values. In Table 1, we summarize the generalized uplink synchronization indicator using power down commands with and without considering the TPC error. 

Table 1. Classifications of uplink synchronization indicator set


*

	Patterns of ‘0101’ count


	Synchronization indicator

(Not resistant to TPC error)
	Synchronization indicator 

(Resistant to single TPC error)

	‘n=0’: 111111111111111
	0
	000

	‘n=1’: 011011011011011
	00
	00000

	‘n=2’: 010110101101011
	00
	00000

	‘n=3’: 01010110101011
	00
	000000

	……
‘n=30’
	00

00
	000000

000000


3. Text Proposal for TR25.896

--- Start of Text Proposal ---
7.3 Fast DCH Setup Mechanisms

7.3.2 Reducing Uplink/Downlink Synchronization Time
Establishing a DCH requires the UE and Node B to synchronize the physical up- and downlink channels as briefly described in Section 6.1.1. Techniques to reduce the downlink and/or uplink synchronization time should be studied as a part of the overall goal of reducing the delays associated with DCH establishment. 

The downlink synchronization time lasts at least 40 ms according to the current specifications. As the UE already has received data on the S-CCPCH and thus is synchronized to the network, and the relative timing between downlink DPCH and S-CCPCH is known from L3 signaling, a first step for enhancing the DCH setup procedure is to allow the physical layer in the UE to report CPHY-Sync-IND prior to the end of this 40 ms interval. This would allow the uplink synchronization phase to start earlier. Reduction in the uplink synchronization time could be achieved if the Node B is allowed to signal to the UE when synchronization is achieved instead of using the fixed length of the power control preamble set by higher layers. One possibility is to initialize the UE transmit power at some suitable level and transmit power  control commands depending on synchronization procedure in [14] from the Node B to the UE to ramp the UE transmit power until synchronization is achieved. Once uplink synchronization is achieved in the Node B, the UE will receive predefined number of consecutive power down commands, indicating that uplink synchronization is achieved and ordinary power control and data transmission may begin. According to the ‘0101’ count value of synchronization procedure in [14], the number of the consecutive power down commands required to inform UE of uplink synchronization is shown in Table 1.
Table 1. Classifications of uplink synchronization indicator set


	Patterns of ‘0101’ count


	Synchronization indicator

(Not resistant to TPC error)
	Synchronization indicator 

(Resistant to single TPC error)

	‘n=0’: 111111111111111
	0
	000

	‘n=1’: 011011011011011
	00
	00000

	‘n=2’: 010110101101011
	00
	00000

	‘n=3’: 01010110101011
	00
	000000

	……
‘n=30’
	00

00
	000000

000000


Introducing enhancements such as those described above can be done by defining “Synchronization Procedure C” in addition to procedures A and B already specified in [3]. The impact on higher layers, the interaction with power control, and in which scenarios a new synchronization procedure may be applied are for further study.
--- End of Text Proposal ---
3. Conclusion

We mention the generalized synchronization indicator for reduction in uplink synchronization time considering various ‘n’ values. We also propose that the text proposal for ‘7.3.2 Reducing Uplink/Downlink Synchronization Time’ should be included in TR 25.896.
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