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1. Introduction

The UE measurement and reception capability issue was extensively discussed in a number of contributions during the last RAN4 meeting. The subject was also widely discussed by RAN1 and RAN2 in previous meetings and conclusions from RAN1/RAN4 were communicated to RAN2 via LS [1] [2]. This contribution provides further thoughts on this subject. 
2. Different Handovers Types in E-UTRA
Different types of handovers shall be supported by E-UTRA as depicted in figure 1. 
Intra-LTE handovers are performed within serving or non-serving E-UTRA frequency layer. On the other hand inter-handover refers to inter-RAT handover, which correspond to handover to UTRA or GERAN systems. 
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Figure 1: Overview of different handover types supported by E-UTRA

The minimum UE bandwidth is 10 MHz whereas the network can deploy up to 20 MHz. Assuming 10 MHz UE shall be placed either on the left or right portion of the bandwidth as also indicated in RAN1-RAN4 response LS [1] [2]. Thus intra frequency handovers within E-UTRA can further be classified into two categories, as shown in extreme left of figure 1. 
3. Measurement Mechanism for Different HO Types
By the term measurement mechanism we mean ‘gap assisted’ or non gap assisted’. RAN2 will eventually specify the mechanism to be used for a particular handover type by taking into consideration the LS responses from RAN1/RAN4. Gap assisted measurement shall be realized by creating UL/DL idle gaps by the Node B scheduler, allowing the UE to do measurements over the target cells. This is some what similar to compressed mode used in UTRAN [3] [4].
Gap assisted measurement leads to throughput loss but non gap assisted measurement involves more UE receiver complexity if used for certain types of handovers such as inter frequency. Therefore a suitable compromise is needed to ensure good system performance and reasonable UE receiver complexity structure. As agreed in LS [2], we also suggest that E-UTRA UE should be able to perform non-gap assisted measurement only within its serving frequency layer and within its reception bandwidth. For all other measurements such as E-UTRA IF or IRAT measurements and measurements done outside the UE reception bandwidth is gap assisted. However, this does not prevent having UE:s, which are also capable of doing E-UTRA IF measurements or measurements outside UE reception bandwidth without gaps.
4. Requirements Related to Mobility
RAN4 shall specify the requirements for different types of mobility related RRM measurements carried out in idle mode and in connected mode as was done for UTRA [4]. The physical channel structure, especially the SCH and common pilot structure [5], is fundamental to mobility related measurements. Another important aspect is the definition of the RRM measurements. These areas have not yet fully matured in RAN1. Secondly certain RAN2 aspects such as measurement mechanism for different handover types are also not yet finalized. We therefore cannot proceed in RAN4 to specify the requirements for mobility related measurements. This section provides a list of some potential areas, where RAN4 has to progress as soon as common channel structure and measurements are agreed in RAN1/RAN2. 
For measurements in idle mode the following needs to be addressed:
· Measurement interval for different types of measurements (intra frequency, IF, IRTA etc)
· DRX cycle lengths

· Number of neighbour cells

· Cell reselection evaluation criteria 
For measurements in connected mode (i.e. for HO) the following needs to be addressed:

· Number of monitored cells
· Number of detectable cells (depending upon the measurement type)
· Measurement interval for different types of measurements
· Cell identification delay
· Measurement reporting delay

· Reporting events related to measurements
· Higher layer filtering of measurements
· Interruption time
· Maximum number of parallel measurements
As mentioned above it’s currently difficult to come out with any performance figures. However both UE complexity and system performance should be kept in the mind while specifying the requirements.  
5. Summary

This contribution provides an overview of RRM aspects related to mobility both in idle mode and in connected mode. We believe RAN4 should progress in this area as soon as RAN1/RAN2 has concluded on the fundamental aspects such as common channel structure that widely influences RRM requirements. 

6. References

[1] R4-060650, “Response LS on UE measurement and reception capabilities for LTE”., RAN WG1
[2] R4-060688, “Response LS on UE measurement and reception capabilities for LTE”, RAN WG4
[3] 3GPP TS 25.331, “Radio Resource Control (RRC); Protocol Specifications”.
[4] 3GPP TS 25.133, “Requirements for support of radio resource management (FDD)”.
[5] 3GPP TR 25.814, “Physical layer aspect for evolved UTRA”.

_1211974328.doc
[image: image1.wmf]Intra


-


LTE handover


Inter


-


LTE/Inter


-


RAT handover


Intra


-


frequency


Inter


-


frequency


UTRAN


GERAN


i. HO within same 


frequency layer and 


within reception BW


ii. HO within same 


frequency layer but 


outside reception BW


Types of Handovers in LTE


i. HO to another E


-


UTRAN FDD frequency


ii. HO to E


-


UTRAN TDD 


frequency


i. HO to FDD UTRA


ii. HO to TDD UTRA


Handover to GSM/


GPRS/EDGE





