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1
Introduction

As per Rel-99 functionality, the HSPA capable UE must support up to 16 measurement objects, whereupon the RAN4 specification clarifies further how many measurements of a particular type can be configured simultaneously. In Rel-9, a new feature called “Extended measurement ID” was introduced that allows the network to configure up to 32 measurement objects. During RAN2#87 meeting, RAN2 has decided to mandate the aforementioned capability starting from Rel-12 i.e. all the Rel-12 and later devices will have to support up to 32 measurement objects. However, RAN2 and RAN4 did not update the UE requirements for the maximum number of parallel measurements of a particular type thus not allowing to exploit all the possibilities.

In this paper we present our considerations on how to extend the maximum number of parallel measurements taking into account some of features that were introduced to the HSPA system in recent releases.

2
Extended measurement IDs

As already mentioned in the Introduction part, according to the Rel-99 functionality there could be up to 16 measurement objects configured by the network, whereupon RAN4 specification further clarifies how many measurements of a particular type can be configured at the same time. Below, one can see the corresponding values from TS 25.133, Table 8.10.

Table 1: Requirements for reporting criteria per measurement category

	Measurement category
	Ecat
	Note

	Intra-frequency
	9
	

	Inter-frequency
	7
	

	Inter-frequency, virtual active set
	4
	

	Inter-RAT GERAN
	4
	Only applicable for UE with this capability

	Inter-RAT E-UTRAN
	4
	Only applicable for UE with this capability

	UE internal measurements
	8
	

	Traffic volume measurements
	2 + (2 per Transport Channel)
	

	Quality measurements
	2 per Transport Channel
	

	UP measurements
	2
	Only applicable for UE with this capability.

	UE Rx-Tx time difference measurement
	1
	

	Note: When the UE is configured with dual uplink carrier frequencies, Ecat for Intra-frequency is applied per intra-frequency.


As the Rel-9 UE supporting “Extended measurement ID” feature can be configured with up to 32 measurement objects, one needs to extend the aforementioned requirements. Otherwise, the network does not know how many measurements of a particular type could be used and as a result will underutilize UE measurement capabilities. One of the brute force approaches could be just to double numbers from Table 1 following the principle that a UE has twice more measurement objects. However, as there are already 9 intra-frequency measurements (which is doubled in case of DC-HSUPA), it should be enough if that number is extended to 16. Referring to the inter-frequency requirements, a UE should support 7 measurements. In Rel-10 and Rel-11, RAN2 has added support for up to 8 HSDPA carriers. Furthermore, in Rel-12 a new inter-frequency event 2G has been added as a part of the HetNet Mobility WI. Thus, we think that this requirement can be extended to 16 parallel inter-frequency measurements. 

There have been no new features and/or requirements impacting measurements of GERAN cells, so current number of 4 parallel measurements could be kept as it is.
	Measurement category
	Ecat
	Note

	Intra-frequency
	16
	

	Inter-frequency
	16
	

	Inter-frequency, virtual active set
	4
	

	Inter-RAT GERAN
	4
	Only applicable for UE with this capability

	Inter-RAT E-UTRAN
	8
	Only applicable for UE with this capability

	UE internal measurements
	8
	

	Traffic volume measurements
	2 + (2 per Transport Channel)
	

	Quality measurements
	2 per Transport Channel
	

	UP measurements
	2
	Only applicable for UE with this capability.

	UE Rx-Tx time difference measurement
	1
	

	Note: When the UE is configured with dual uplink carrier frequencies, Ecat for Intra-frequency is applied per intra-frequency.


3
Conclusion

In this paper, we have pointed out to the potential problem that in Rel-9 UTRAN system the total number of measurement IDs was extended to 32, but the number of parallel measurements was not revised. As a result, taking also into account also the fact that a few features requiring more parallel measurements were introduced in Rel-10/11, we propose to:

1. Extend the maximum number of parallel intra-frequency measurements from 9 to 16

2. Extend the maximum number of parallel inter-frequency measurements from 7 to 16
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