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1  Introduction

It has been agreed in RAN2 that 4C-HSDPA capable UE shall support optional enhanced measurement capability. This means RAN4 will have to specify the corresponding measurement requirements for the optional enhanced UE measurement capability for the 4C-HSDPA capable UE. 
In this paper we express our views on the ‘measurement requirements’ for the measurements carried out by the 4C-HSDPA UE supporting the ‘optional enhanced measurement capability’. 
2 Summary of RAN2 Agreements on Measurement Capability
The RAN2 agreements on 4C-HSDPA UE’s were captured in [1]. Based on these agreements the IE “Enhanced inter-frequency measurements without compressed mode”, which specifies this capability is defined [4] and used in [1], e.g. in section 8.4.1.3 of TS 25.331:

3>
if, according to its measurement capabilities in the IE "Enhanced inter-frequency measurements without compressed mode", the UE does not require compressed mode to perform the measurements on two frequencies in addition to the downlink frequency in the IE "Frequency info" not included in the IE "Uplink secondary cell info FDD":

The IE is also described in section 10.3.3.21 of [1] under “Measurement capability”.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Need for downlink compressed mode
	
	
	
	
	

	Enhanced inter-frequency measurements without compressed mode
	CV-not_iRAT_HoInfo
	
	Enumerated

(TRUE)
	TRUE means that the UE does not require compressed mode for measurements on two additional frequencies
	REL-10


In summary the above information element implies that the maximum number of additional inter-frequency carriers (i.e. in addition to the intra-frequency carrier) for performing measurements without compressed mode is limited to:

· Two inter-frequency carriers in case Dual Cell E-DCH operation is NOT configured and 

· One inter-frequency carrier in case Dual Cell E-DCH operation is configured.
This means maximum up to 2 additional inter-frequency carriers are required to be measured by the 4C-HSDPA capable UE, which supports this measurement capability. In simple words RAN4 has to address the measurement requirements for the 2nd and 3rd carriers. Further clarification of this UE optional enhanced measurement capability in case Dual Cell E-DCH operation is configured is being done in RAN2 [2]. 

3 Analysis of Measurement Requirements

Different aspects of measurement requirements for 4C-HSDPA are discussed. In general we propose that the measurement requirements for 4C-HSDPA should be defined in a manner similar to those specified for DB-DC-HSDPA, which also supports optional measurement capability. 
3.1 Number of inter-frequency carriers for which measurement requirements apply

We propose that the measurement requirements are specified by RAN4 for all the additional inter-frequency carriers, which 4C-HSDPA UE is capable for measuring without compressed mode pattern i.e. corresponding measurement requirements in TS 25.133 should apply for both 2nd and 3rd carriers. 
3.2 Cell identification delay 

For DB-DC-HSDPA capable UE or for UE capable of measuring on additional carrier without compressed mode pattern, the time to identify a new detectable cell is the same as for the intra-frequency cell as defined in section 8.1.2.3.1 of TS 25.133 i.e.
When no UE DRX cycle is used:
· 
[image: image1.wmf]ms

Max

þ

ý

ü

î

í

ì

×

=

Intra

Intra

 

Period,

t

Measuremen

intra

 

FDD,

identify

basic

adjacent

 

identify,

T

T

T

,

800

T


When UE DRX cycle < 10 sub-frames:

· UE shall be able to identify and decode the SFN of a new detectable cell on the indicated adjacent frequency belonging to the monitored set within Tidentify, adjacent = 800 ms.
When UE DRX cycle ≥ 10 subframes:

· UE shall be able to identify and decode the SFN of a new detectable cell on the indicated adjacent frequency belonging to the monitored set within Tidentify, adjacent = 1.5s.
We propose the same requirements as stated above also apply for each inter-frequency carrier (2nd and 3rd carriers) for 4C-HSDPA UE. 
Since 4C-HSDPA UE is capable of receiving data on 2nd and 3rd carrier, therefore it shall be able to identify the inter-frequency cell on these carriers over the same duration as specified for intra-frequency. Furthermore consistent requirements with respect to similar earlier functionalities (e.g. DB-DC-HSDPA, DC-HSUPA etc) are also beneficial from the network operation and planning perspective. We therefore don’t recommend that the cell identification time scales with the number of inter-frequency carriers as proposed in [3].  

3.3 Received signal level
The received signal level down to which the cell identification requirements for identifying cells on 2nd and 3rd carriers shall apply should also be the same as used for the existing inter-frequency requirements i.e.: 

A cell shall be considered detectable when 

-
CPICH Ec/Io > -20 dB,

-
SCH_Ec/Io > -17 dB for at least one channel tap and SCH_Ec/Ior is equally divided between primary synchronisation code and secondary synchronisation code. When L3 filtering is used an additional delay can be expected.
3.4 CPICH measurement capability
The CPICH measurement capability implies:

· Number of identified cells, whose CPICH (i.e. CPICH RSCP and Ec/No) is to be measured

· CPICH measurement period of the measured cell 
Currently the CPICH capability requirements for UE supporting optional measurement capability without compressed mode (e.g. for DB-DC-HSDPA) in terms of number of cells depend upon whether the UE DRX is configured or not. When no DRX is used the UE is required to measure CPICH of 8 identified cells with 200 ms period. When DRX is used the measurement rate may be reduced and as a consequence the number of cells whose CPICH is to be measured is also reduced proportionally. However the measurement period remains the same i.e. 200 ms. We propose that similar CPICH measurement requirements are specified for 2nd and 3rd carriers for 4C-HSDPA. 
3.5 Event triggered reporting
The event triggered reporting requirements for 4C-HSDPA should be the same as for other cases. In section 8.1.2.2.5 a minor update is needed to ensure that event triggered reporting requirements also apply to 4C-HSDPA. Presently in section 8.1.2.2.5 it is stated:

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify inter defined in Section 8.1.2.3.1 When L3 filtering is used an additional delay can be expected.

If a cell has been detectable at least for the time period Tidentify_inter and then enters or leaves the reporting range, the event triggered measurement reporting delay shall be less than TMeasurement_Period Inter provided the timing to that cell has not changed more than +/-32 chips while transmission gap has not been available and the L3 filter has not been used.
As seen from the above text the event triggered measurement reporting requirements for the existing rel-8/rel-9 UE, which are capable of measuring on second carrier (e.g. DB-DC-HSDPA or DC-HSUPA) are not properly captured i.e. Tidentify, adjacent needs to be included. 
4 Summary
In this paper we have analyzed the impact on the RAN4 work for defining the necessary measurement requirements in TS 25.133 for the 4C-HSDPA UE which supports optional enhanced measurement capability of measuring on 2nd and 3rd carriers without compressed mode. 

In summary we suggest that measurement requirements for 4C-HSDPA are specified in a manner very similar to those specified for UE with similar capabilities e.g. DB-DC-HSDPA. 
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