3GPP TSG-RAN WG2 Meeting #74


R2-112959
Barcelona, Spain, 9 – 13 May, 2011
Agenda item:
8.2
Source: 
Huawei, HiSilicon
Title: 
Discussion on the clearance of the stored frequency information for measurement without CM
Document for:
Discussion and Decision
1 Introduction

At RAN2#72bis, the issue on the clearance of the stored frequency info for measure without CM (e.g. variable “Adjacent frequency info”, “Inter-band frequency info” and “Frequency info list for enhanced measurement”) was raised in [1]. Subsequently, during RAN2#73 and RAN2#73bis, the same issue was discussed more widely and some new scenarios to address were raised. However, no conclusions have been achieved yet.
This contribution will try to summarize the scenarios to address and give the corresponding solutions.
2 Issues
In the current specification, the variable “Adjacent frequency info” stored in the CELL_INFO_LIST is only cleared when the UE leaves RRC connected state or transits from CELL_DCH state to CELL_FACH state. In some scenarios, e.g. after the hard handover, if the new IE “Adjacent frequency index” is not included in the Measurement Control message, then the old value "Adjacent frequency info" would still be stored in the CELL_INFO_LIST. In this case, errors may occur when the UE is required to perform inter-freq measurement without CM on the frequency derived from the previously stored variable “Adjacent frequency info”.
The same issue may happen because of the previously stored variable “Inter-band frequency info” and “Frequency info list for enhanced measurement”.
3 Intention of the solutions
The intention of the solutions (to be proposed in section 4) is to clear the previously stored variable (i.e. “Adjacent frequency info”, “Inter-band frequency info” and “Frequency info list for enhanced measurement”) in the scenarios where errors may occur when the UE is required to perform inter-freq measurement without CM latter. This will force the NW to provide a new configuration for the frequency to measure without CM in the subsequent Measurement Control message.

Together with the clearance of the stored variables, UE shall stop the associated inter-freq measurement. However, UE shall keep the corresponding measurement configurations and each stopped measurement is restarted when a Measurement Control message is received with the corresponding measurement identity.
4 Solution for different scenarios
There are totally 5 different scenarios need to be addressed.
2.1 Hard handover



Figure 1: scenario 2.1
Take a Re-8 DC operation capable UE for example, and we suppose that (shown in Figure 1): 
1) UE supports the measurement on adjacent frequency without CM;
2) UE is configured on F1 before the hard handover;
3) The frequency derived from the stored variable “Adjacent frequency info” is F2 before the hard handover;
4) UE is configured on F4 after the hard handover.
It could be observed that after the hard handover, if the stored variable “Adjacent frequency info” is not cleared, then when the UE is required to perform inter-freq measurement, UE may continue measuring on the F2 without CM. However, F2 is not a real adjacent frequency for F4, as the consequence error occurs.
The same issue may happen because of the un-cleared variable “Inter-band frequency info” and “Frequency info list for enhanced measurement” for Rel-9 and Rel-10 UEs.
Solution: In case of hard handover, UE shall clear the previously stored variables for the measurement without CM and stop the associated measurements.
2.2 Reconfiguration from SC to MC operation


Figure 2: scenario 2.2
Take a Re-8 DC operation capable UE for example, and we suppose that (shown in Figure 2):
1) UE supports the measurement on adjacent frequency without CM;
2) UE is configured on F1 before the reconfiguration;
3) The frequency derived from the stored variable “Adjacent frequency info” is F0 before the reconfiguration;
4) UE is configured on F1 (as the primary carrier) and F2 after the reconfiguration.
It could be observed that after the reconfiguration, if the stored variable “Adjacent frequency info” is not cleared, then when the UE is required to perform inter-freq measurement, UE may continue measuring on the F0 without CM. However, this will go beyond the UE measurement capability, as the consequence error occurs.
The same issue may happen because of the un-cleared variable “Inter-band frequency info” and “Frequency info list for enhanced measurement” for Rel-9 and Rel-10 UEs.
Solution: After the reconfiguration from single carrier operation to multi carrier operation, UE shall clear the previously stored variables for the measurement without CM and stop the associated measurements.
2.3 Reconfiguration from MC to SC operation
In this scenario, we don’t see the issue even the previously stored variable is not cleared after the reconfiguration.
Solution: After the reconfiguration from multi carrier operation to single carrier operation, it is not necessary to clear the previously stored variables for the measurement without CM.
2.4 Change of the secondary carrier




Figure 3: scenario 2.4
Take a Re-10 3C operation capable UE for example, and we suppose that (shown in Figure 3):
1) UE supports the measurement on two additional frequencies without CM;
2) UE is configured on F1 (as the primary carrier), F2 and F3 before the secondary carrier change;

3) The frequencies derived from the stored variable “Frequency info list for enhanced measurement” are F2 and F3 before the secondary carrier change;

4) UE is configured on F1 (as the primary carrier), F2 and F4 after the secondary carrier change.
It could be observed that after the secondary carrier change, if the stored variable “Frequency info list for enhanced measurement” is not cleared, then when the UE is required to perform inter-freq measurement, the UE may continue measuring on the F3 without CM. However, this will go beyond the UE measurement capability, as the consequence error occurs.
The same issue may happen because of the un-cleared variable “Adjacent frequency info” and “Inter-band frequency info” for Rel-8 and Rel-9 UEs.
Solution: After the change of the secondary carrier, UE shall clear the previously stored variables for the measurement without CM and stop the associated measurements.
2.5 Reception of the configuration for other frequency to measure without CM
For a Rel-9 UE, if it already has the variable “Inter-band frequency info” stored, then upon the reception of the configuration for other frequency to measure without CM, e.g. reception of the IE “Adjacent frequency index” in Measurement Control message, if the previously stored variable “Inter-band frequency info” is not cleared and the UE is required to perform inter-freq measurement, the UE cannot decide on which frequency to measure without CM. However, in this case, along with the clearance of the previously stored variable “Inter-band frequency info”, it seems not necessary to stop the associated measurements, because NW already provided the new frequency to measure without CM, and the UE shall know how to proceed the inter-freq measurements according to the Measurement Control message in which the new frequency to measure without CM is included.
The same issue may happen when new frequency information for measurement without CM is received for Rel-10 UEs.
Solution: When new frequency information for measurement without CM is received, UE shall clear the previously stored variables for the measurement without CM but not stop the associated measurements.
5 Conclusion

In this contribution, we summarized the scenarios that UE shall clear the previously stored variables for the measurement without CM and gave the solutions.

RAN2 is kindly asked to discuss and agree on the following proposal:
Proposal: Agree on the solutions below:
1. In case of hard handover, UE shall clear the previously stored variables for the measurement without CM and stop the associated measurements.
2. After the reconfiguration from single carrier operation to multi carrier operation, UE shall clear the previously stored variables for the measurement without CM and stop the associated measurements.
3. After the reconfiguration from multi carrier operation to single carrier operation, it is not necessary to clear the previously stored variables for the measurement without CM.
4. After the change of the secondary carrier, UE shall clear the previously stored variables for the measurement without CM and stop the associated measurements.
5. When new frequency information for measurement without CM is received, UE shall clear the previously stored variables for the measurement without CM but not stop the associated measurements.
Three CRs are provided in [2,3,4] for Rel-8, Rel-9 and Rel-10 respectively, both of them are Category F CRs because additional colliding corrections are added for the Rel-9 and Rel-10 CRs.
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