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1 Introduction

In [1] some limitations related to the current coverage measurements and switching procedures were analysed. 

In [2] a description of possible improvements aimed at addressing these limitations was provided.

In light of the outcome of the email discussion “[82#26][UMTS/FE-UL] Improved EUL coverage” [3], the description of some of the improvements analyzed in [2] is revised, focusing on those mechanisms that received positive feedback and trying to clarify some open issues.
2 Discussion
2.1 Coverage measurement improvements

As already described in [1], the UPH may be used as a coverage measurement, since it provides an indication of the UL DPCCH and not only of the UE Tx power. 

UPH measurements do not rely on any filtering, apart from being averaged over a fixed 100 ms period. A possible improvement would be introducing additional and configurable measurement windows or filter conditions, as for current L3 measurements. Similarly, other L3 mechanisms, such as triggering thresholds, hysteresis margins, time-to-trigger, the number of repetitions after trigger etc. may be introduced.

Regarding the signalling aspect, the UPH measurements may be sent to the network via the MAC protocol, using an 18-bit PDU having the same format as the SI.

Proposal 1 The UPH measurements are triggered independently of the SI. Triggering conditions are configured via RRC signaling, following the existing RRC measurement configuration procedures, defined in 25.331, section 8.4.

An 18-bit PDU is used for the UPH report 



2.2 Switching procedure improvements

In [1] it was described how the speed and robustness of the switching procedure may be improved by introducing a lower layer handshake (MAC or L1) between UE and Node B allowing the network not to determine beforehand the activation time (i.e. the activation time would be “now”), but guaranteeing at the same time that both Node B and UE are synchronized). The switching procedure speed may be further improved by use of pre-configurations and L1 orders.
Figure 1 below shows an example of a Node B-initiated switching procedure (where the TTI switch decision is taken by the serving Node B) relying on MAC UPH reports and 10ms TTI pre-configuration. 
The UE sends an 18-bit UPH report to the Node B when the triggering criteria are met. The serving Node B initiates a handshake to order the switch to a 10ms TTI. The handshake may be achieved for instance by using a HS-SCCH order followed by a L1 ACK (not shown in the figure). If the handshake fails, the UE will re-transmit the UPH report according to a configurable repetition pattern. Both UE and the network will switch to 10ms TTI a predefined number of TTIs after the completion of the handshake. Finally, the serving Node B will inform the RNC of the TTI length update and the RNC will forward the information to all the Node B’s in order to guarantee the alignment among serving and non-serving Node B’s.

Between the TTI switch and the completion of the TTI update for the non-serving Node B’s, the non-serving Node B’s will not be able to decode the UL MAC PDU’s. The quality of the serving E-DCH radio links is however sufficient to guarantee the correct PDU reception by the serving Node B during this timeframe.
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Figure 1
Node B-initiated switching procedure

Proposal 2
Discuss and agree methods for a faster and more robust EUL TTI switch. 


 
3 Conclusion
Based on the discussion in section 2, the following is proposed:

Proposal 1
The UPH measurements are triggered independently of the SI. Triggering conditions are configured via RRC signaling, following the existing RRC measurement configuration procedures, defined in 25.331, section 8.4.

An 18-bit PDU is used for the UPH report
Proposal 2
Discuss and agree methods for a faster and more robust EUL TTI switch.
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