Page 1



3GPP TSG-RAN2#72bis meeting
R2-110150
Dublin, Ireland, 17 - 21 January 2011
Agenda Item:


7.5.1
Souce:





Samsung
Title:
Procedures for measurement resource restriction reconfiguration and trigger in the Macro-Femto scenario
Document for:


Discussion and decision 
1 Introduction
In the email discussions prior to the RAN2#72 meeting [1], the procedure of measurement resource restriction reconfiguration and trigger was discussed. In this contribution, we present our understanding of the procedures for the macro-femto deployment scenario; in particular we present two procedures that can be applied by the network that take into account the CSG membership of the UE.
2 Discussion
The eICIC procedure is only required to be triggered for the macro UE that is approaching a CSG cell of which it is not a member of. This implies that the CSG membership of the UE needs to be known by the macro eNodeB before deciding to trigger the eICIC procedure. If the eICIC procedure is triggered for the macro UE who is also a member of the CSG cell, off-loading the macro UE to the CSG cell will not happen normally, e.g. handover to the CSG cell may be delayed or may not happen at all.
The eICIC procedure when taking into account the CSG membership of the macro UE has not been discussed in details so far. A procedure that does not rely on the proximity indication procedure defined in Rel-9 is described below (Procedure 1) as a macro UE is approaching a CSG cell.
Procedure 1 (without proximity indication)
Step 1: The macro UE performs RRM/RLM measurement on non-restricted resources.
Step 2: The interference from the CSG cell triggers a measurement event (e.g. A3 on RSRP). The macro UE sends a measurement report to the macro eNodeB where the PCI of the CSG cell is included.

Step 3: The macro eNodeB configures the macro UE to perform SI acquisition and reporting of the CSG cell.
Step 4: The macro UE performs SI acquisition from the CSG cell using autonomous gaps.

Step 5: The macro UE sends a measurement report including (E-)CGI, TAI, CSG ID and “member/non-member” indication.
Step 6: If the macro UE indicates that it is not a member of the CSG cell, go to Step 7. Otherwise, go to Step 8. 
Step 7: The eICIC procedure is triggered, i.e. the macro eNodeB configures the macro UE to perform RRM/RLM measurement on restricted resources. Go to Step 9.
Step 8: Handover procedure to the CSG cell initiated by the macro eNodeB.

Step 9: End.
We observe the following with Procedure 1.
Observation with Procedure 1: Since Procedure 1 does not exploit the proximity indication procedure defined in Rel-9, the macro eNodeB has to always instruct the macro UE to perform SI acquisition whenever a measurement event is triggered due to the interference from the CSG cell, in order to determine the CSG membership of the macro UE. The potentially frequent SI reading and reporting by the macro UE may not be desirable. Nevertheless, the procedure is feasible.
An alternative procedure which takes advantage of the proximity indication procedure is shown below (Procedure 2). 

Procedure 2 (with proximity indication)
Step 1: The macro UE performs RRM/RLM measurement on non-restricted resources and the macro eNodeB configures the macro UE with proximity indication control.
Step 2: If the macro UE determines it may be near a cell (based on autonomous search procedures) whose CSG ID is in the UE’s CSG whitelist, the macro UE sends an “entering” proximity indication.  
Step 3: The interference from the CSG cell triggers a measurement event (e.g. A3 on RSRP). The macro UE sends a measurement report to the macro eNodeB where the PCI of the CSG cell is included.

Step 4: If the “entering” proximity indication has been sent in Step 2, go to Step 5. Otherwise, go to Step 9.  
Step 5: The macro eNodeB configures the macro UE to perform SI acquisition and reporting of the CSG cell.
Step 6: The macro UE performs SI acquisition from the CSG cell using autonomous gaps.

Step 7: The macro UE sends a measurement report including (E-)CGI, TAI, CSG ID and “member/non-member” indication.
Step 8: If the macro UE indicates that it is not a member of the CSG cell, go to Step 9. Otherwise, go to Step 10 

Step 9: The eICIC procedure is triggered (i.e. the macro eNodeB configures the macro UE to perform RRM/RLM measurement on restricted resources). Go to Step 11.
Step 10: Handover procedure to the CSG cell initiated by the macro eNodeB.

Step 11: End.
Procedure 2 allows the macro eNodeB to only instruct the macro UE to perform SI acquisition and reporting of the CSG cell only when the proximity indication has been previously sent by the macro UE. However, we observe the following with Procedure 2.

Observation with Procedure 2: Proximity estimation is based on UE’s autonomous search procedures; hence there is no sufficient reliability that the proximity indication is sent by the UE before the triggering of measurement event due to the interference from the CSG cell. If the proximity indication fails to be sent in Step 2 even though the CSG ID cell is in the macro UE’s CSG whitelist, off-loading the macro UE to the CSG cell will not happen normally, e.g. handover to the CSG cell may be delayed or may not happen at all. Nevertheless, this procedure will still work if good proximity estimation is implemented by the UE.

In our understanding, both Procedure 1 and Procedure 2 are feasible and are supported by the existing CSG procedures and measurement events. It is up to the network to choose which procedure to implement. 
3 Conclusion
In this contribution, two procedures for the measurement resource restriction reconfiguration and trigger, taking into account the CSG membership of the UE, were presented for clarification.

The first procedure described (Procedure 1) does not exploit the proximity indication procedure defined in Rel-9 and the macro eNodeB has to always instruct the macro UE to perform SI acquisition whenever a measurement event is triggered due to the interference from the CSG cell, in order to determine the CSG membership of the macro UE. The potentially frequent SI reading and reporting by the UE may be undesirable. Nevertheless, the procedure is feasible.
The second procedure described (Procedure 2) takes advantage of the proximity indication procedure by allowing the macro eNodeB to only instruct the macro UE to perform SI acquisition and reporting of the CSG cell only when the proximity indication has been previously sent by the macro UE. However due to the lack of reliability of the proximity indication procedure, false triggering of eICIC procedure for a UE who is a member of the CSG cell will have negative performance impact on the in-bound mobility. Nevertheless, this procedure will still work if good proximity estimation is implemented by the UE.
To conclude, in our understanding, both Procedure 1 and Procedure 2 are feasible and supported by the existing CSG procedures and measurement events. It is up to the network to choose which procedure to implement. We kindly request RAN2 to confirm this understanding. 
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