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1  Introduction

In the last RAN4 meeting a way forward paper to investigate the acceptable system level requirements for inter-frequency measurements was approved [1]. More specifically one of the aim objectives was to investigate the acceptable cell search delay and CPICH measurement period for inter-frequency mobility from system perspective. 

In the meanwhile RAN2 has also introduced new UE measurement capability “Multicarrier measurements without compressed mode”, in Rel-11 [2]. 
In this paper we provide our views on system level requirements acceptable inter-frequency cell search delay and CPICH measurement period and also packet loss rate on serving cell.
2 Acceptable System Requirements on Delay 
Using inter-frequency measurements without compressed mode (CM) is a valuable alternative to the corresponding measurements in compressed mode for multi-carrier HSDPA. One of the main advantages of the former approach is that the throughput loss due to CM gaps is avoided. This improves serving cell performance. However it is also important to take into account the following aspects:

· The performance is defined in manner that does not increase complexity and usage of measurement in the network. For example separate set of requirements means unspecified delay due to transition between activation and deactivation status of secondary carriers. 
· The mobility performance (e.g. delay) is within acceptable range when no CM is used. A longer delay may cause call droping which will degrade performance. The inter-frequency measurements without CM are unlikely to be used in practice if its performance becomes considerably worse than that with CM.

While considering the above mentioned aspects we address the following two issues:

2.1.1 Generic versus separate requirements

In [3] it was proposed to develop separate measurement requirements for activated and deactivated secondary carriers to be measured. However in [4] the proposal was opposite in that it was proposed to one set of generic measurement requirements regardless of the activation state of the secondary carriers to be measured. 
We prefer generic requirements since it simplies the use of the measurements in the network. Especially the generic approach ensures consistency and easy interpretation of the measurement requirements. The CPICH measurements are received and used in the RNC. As also indicated in the RAN2 LS the RNC is not aware of the activation state of the secondary carrier in the Node B [2]. In LTE separate requirements are defined for activated and deactivated secondary carrier but in LTE the both RRC and MAC are also located in the same node i.e. eNode B. 
However generic requirements should be defined while considering a reasonable trade-off between the measurement delay and impact on UE battery life. 
2.1.2 Cell search delay and CPICH period
For system point of view the inter-frequency delay should not be worse than that corresponding to typical CM patterns used in practice. We provide one typical example of such pattern:

· TGL1 = 14 slots; TGPL = 4 frames 
2.1.2.1 Cell identification delay

This leads to cell identification delay of about 1.7 second (as in A.8.2.3 of TS 25.133). In addition other practical constraint needs to be considered. 

Typically the compressed modes are not operated all the time to avoid throughput loss. They are instead typically initiated when inter-frequency mobility is necessary e.g. poor quality on intra-frequency carrier or high load on serving carrier. The start of CM also involves delay that needs to be accounted for when understanding the system impact. For example when CM is first configured there may be an additional delay to start the CM e.g. due to processing in network, TTI alignment, transport network delay etc. In the worse case this additional delay could be around 0.5 sec.
Considering the above CM pattern the overall delay when CM is used can be up to 2.2* Nfreq seconds. We therefore believe a generic cell identification delay of up to 2.2* Nfreq seconds is acceptable from the system point of view. 
2.1.2.2 CPICH measurement period

If the cell is already detectable at least for the cell identification time and if measaured gain then the total delay is equal to the CPICH measurement period. Therefore it is probable that after restarting a CM the UE may be able to directly perform the CPICH measurement if the cell is already detectable. Considering the above CM and additional delay, a maximum CPICH measurement period up to 1 * Nfreq second is acceptable from the system point of view.
· Proposal 1: The generic cell identication and CPICH measurement requirements are defined regardless of activatation status of the seconday carrier to be measured. 
· Proposal 2: The maximum cell identification delay of up to 2.2* Nfreq seconds is acceptable from system point of view. 
· Proposal 3: The maximum CPICH measurement period of up to 1000* Nfreq ms is acceptable from system point of view. 

3 Acceptable System Requirements on Packet Loss Rate
The packet loss occurs on the primary serving cell or on any activated secondary serving cell when UE measures on any deactivated secondary carrier when primary and secondary carriers are adjacent. 

In [4] the packet loss rate was proposed to be 5%, which we believe is too high from system point of view. This will have severe impact of real time services like VOIP in case the UE measurement sampling partly or fully overlaps with the packet transmission on the primary serving cell. We therefore believe it should be lowered as much as possible however the UE battery impact should also be kept in mind as the purpose of deactivation is to enable power saving. 

The packet loss rate depends upon delay or measurement period since with longer measurement the UE can sample less frequently. In WCDMA the UE typically takes 3-4 samples or snapshots over the CPICH measurement period. During each snapshot the UE is likely to cause glitch twice. Depending upon the UE implementation in the worst case the entire HSDPA TTI can be lost. Assuming the worse case with 2 ms packet loss x 2 glitches per measurement sample x 4 samples, the packet loss rate is up to 1.6%. In case of 3-snapshots per L1 period the packet loss rate is reduced to 1.2%. Based on this analysis we believe packet loss rate should be limited 1.5%. This should only apply to adjacent carriers and also when secondary carrier to be measured is deactivated.
· Proposal 4: The packet loss rate on primary serving cell or on activated secondary serving cell is limited to 1.5%. 
· Proposal 5: The packet loss rate requirement is only applicable to multi-carrier configuration with adjacent carriers and when secondary carrier to be measured is deactivated. 

4 Summary
In this paper we have analyzed the inter-frequency measurement delay requirements and packet loss rate, which are acceptable from system point of view. The proposed figures are also good compromise from the UE implementation perspective.  

· Proposal 1: The generic cell identication and CPICH measurement requirements are defined regardless of activatation status of the seconday carrier to be measured. 
· Proposal 2: The maximum cell identification delay of up to 2.2* Nfreq seconds is acceptable from system point of view. 
· Proposal 3: The maximum CPICH measurement period of up to 1000* Nfreq ms is acceptable from system point of view.
· Proposal 4: The packet loss rate on primary serving cell or on activated secondary serving cell is limited to 1.5%. 
· Proposal 5: The packet loss rate requirement is only applicable to multi-carrier configuration with adjacent carriers and when secondary carrier to be measured is deactivated. 
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