3GPP TSG-RAN WG2 Meeting #57bis
R2-071272
St. Julians, Malta
26 – 30 March 2007
Agenda item:

5.6 
Source:
NEC, NTT DoCoMo, Inc.
Title:
On the issue of permanent maintainance of uplink synchronization
Document for:

Discussion and Decision

1
Introduction
Currently it is left as ffs whether the uplink timing of RRC_CONNECTED UE is always maintained or not [1]. Based on analysis in [2], this contribution revisits this issue and provides a text proposal for [1]. 
2
Discussion
The UL transmission timings of UEs in a cell must be synchronized in order to maintain UL orthogonality between UEs. Accordingly, the UL transmission timing of an UE should be synchronized before the UE receives or transmits on the downlink and uplink shared channel, respectively. The current agreed initial access procedure allows UE to be uplink synchornized immediately after RRC connection establishment. Then during data transaction (either UL or DL), eNB can detect the UL timing of an UE based on the received uplink reference signals. When UE has no data to receive or transmit, eNB can for example configure a UE to periodically transmit CQI so that the reference signal sent together with the CQI can be used to detect the timing of the UE’s UL transmission. If eNB chooses to configure such a permanent and periodic CQI, the uplink synchronization of the corresponding UE can be always maintained since the eNB can send accurate Timing Advance commands to the UE. 

However, such permanent CQI reporting would not be beneficial from both uplink resource utilization and UE battery consumption point of view when there is no data to be transferred. CPC in WCDMA adopted the principle of disabling the CQI reporting based on UE activity and the same principle should be applied for LTE as well. Also we should note that the maximum DRX cycle could be equal to e.g. 5 seconds in order to achieve similar power saving performance with IDLE UEs. Then depending on the UE speed and channel environment, the time to get de-synchronized can be shorter than the configured DRX cycle. In that case, eNB cannot send TA commands before the UE’s UL timing gets de-synchronized. In order to assure that UL synchronization is never lost when the UE is performing DRX, the DRX cycle shall not be set to a value shorter than the shortest possible time a UE can loose UL synchronization in a cell, which could be much shorter than the seconds in many deployment scenarios. Of course, eNB can choose a DRX cycle which allows UEs to be always uplink synchronized, but the specification should also allow for UL synchronization to be lost. 

3
Conclusion
In this contribution, we reviewed the current open issue of whether RRC_CONNECTED UE shall be always uplink synchronized or not. We see that it is basically up to eNB whether to choose the uplink timing of a given RRC_CONNECTED UE to be always synchronized or not. eNB can for example configure the CQI reporting cycle and DRX cycle to ensure that UL synchronization can always be maintained if some service being provided has very strict latency requirements. However there are costs involved with uplink resource and UE battery consumption if UL transmission must be sustained for this purpose. In order to allow eNB flexibility to choose a good balance between access delay, uplink resource and UE battery consumption, we propose not to mandate the need for UL synchronization to be maintained permanenently for RRC_CONNECTED UE. A text proposal is provided below.
Text proposal to [1]

10.1.2.7
Timing Advance

In RRC_CONNECTED, the timing advance is not always permanently maintained. MAC knows whether the L1 is synchronised or not and which procedure to use to start transmitting in the uplink (FFS for RRC).
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