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1
Introduction
In [1], Dual-Cell HSDPA (DC-HSDPA) on adjacent carriers was approved as a work item. DC-HSDPA is a natural evolution of HSPA by aggregating two 5 MHz downlink carriers to create a larger pipe thereby enabling efficient and flexible spectrum asset utilization. 
The following scenarios have been approved for Rel-8 DC-HSDPA:

· The dual cell transmission only applies to HSDPA physical channels.

· The two cells belong to the same NodeB and are on adjacent carriers.

· The two cells do not use MIMO to serve UEs configured for dual cell operation.

· The two cells operate in the same way frequency band.
In this contribution, we examine potential modifications to UE receiver characteristics requirements (as currently defined in [3]) to accommodate DC-HSDPA operation. For the ease of communication, the naming convention of “anchor” and “supplemental” carriers introduced in [2] are used throughout the contribution.

2
New DL reference measurement channel
The existing receiver characteristics test requirements in [3] are defined for the 12.2 kbps DL reference measurement channel. In the description of the work item [1] however; it is explicitly stated that the dual cell operation only applies to the HSDPA physical channels. Under this assumption, due to the lack of a DPCH in the supplemental carrier, the need of a new DL reference measurement channel was raised and it is proposed in [4]. In [4], reference measurement channels consist of HS-SCCH-1 and HS-PDSCH. 
Since DC-HSDPA is intended primarily for data, using new HS DL reference measurement channels for each of the carriers we could introduce a requirement on the sum data throughput across both carriers for each of the receiver characteristics tests. 

In the following, all the test requirements will be discussed, assuming new DL reference measurement channels in [4] to characterize the receiver operation.
3
Receiver Sensitivity Level
Since a new HS reference measurement channels could be defined for the supplemental carrier and the anchor carrier, there maybe a need to define a new receiver sensitivity level. A new table similar to Table 7.2 could be defined to accommodate this new receiver sensitivity level. Minimum requirement for DC-HSDPA could be set with the sum throughput instead of the BER as in [4] as well as the minimum BLER for HS-SCCH-1.
In this case, a new set of parameters needs to be defined for the reference sensitivity for both the anchor and supplemental carriers as shown in Table 7.2.1 and Table 7.2.2 respectively.

Table 7.2.1: Test parameters for reference sensitivity for Anchor Carrier
	Operating Band
	Unit
	HS-SCCH_Ec <REFSENScontrol>
	HS-PDSCH_Ec <REFSENSdata> 
	<REFÎor>


Table 7.2.2: Test parameters for reference sensitivity for Supplemental Carrier
	Operating Band
	Unit
	HS-SCCH_Ec <REFSENScontrol>
	HS-PDSCH_Ec <REFSENSdata> 
	<REFÎor>


4
Adjacent Channel Sensitivity

We could apply the same ACS requirement as specified in Tables 7.4 and 7.5 in [3], except that, for the supplemental carrier, the DPCH Ec in Table 7.5 can be replaced by the HS-SCCH Ec and HS-PDSCH Ec.
Furthermore:

· In this case, the offset frequency of the interferer Fuw (offset) should be defined with respect to the closest carrier to the interferer. 

· The received powers (Îor) of both the carriers (anchor and supplemental) can be set to the same value.
· Minimum requirement for DC-HSDPA could be set with the BLER of HS-SCCH and the sum throughput of HS-PDSCH.
5
Blocking Characteristics
5.1 In-band blocking
We could apply the same In-band blocking requirement as specified in Table 7.6 in [3], except that, for the supplemental carrier, the DPCH Ec in Table 7.6 can be replaced by the HS-SCCH Ec and HS-PDSCH Ec.
Furthermore:

· In this case, the offset frequency of the interferer Fuw (offset) should be defined with respect to the closest carrier to the interferer. 

· The received powers (Îor) of both the carriers (anchor and supplemental) can be set to the same value.
· Minimum requirement for DC-HSDPA could be set with the BLER of HS-SCCH and the sum throughput of HS-PDSCH.
5.2 Out of-band blocking
Since the DC-HSDPA operation now spans two 5MHz carriers, the same out of-band blocking requirement may not apply as specified in Table 7.7 in [3]. In particular, the following option could be considered:
· Maintain the frequency step size as 1 MHz and double the number of exceptions.
Furthermore:

· The received powers (Îor) of both the carriers (anchor and supplemental) can be set to the same value.

· For the supplemental carrier, the DPCH Ec in Table 7.7[3] can be replaced by the HS-PDSCH Ec. If the DL measurement channel is based on the HS-PDSCH for the anchor carrier, then DPCH Ec may also be replaced by HS-PDSCH Ec

· The same UE transmitted mean power setting from Table 7.7[3] can be used for this test.
· Minimum requirement for DC-HSDPA could be set with the BLER of HS-SCCH and the sum throughput of HS-PDSCH.
5.3 Narrow band blocking
We could apply the same narrow band blocking requirement as specified in Table 7.7A in [3], except that for the supplemental carrier, the DPCH Ec in Table 7.7A can be replaced by the HS-SCCH Ec and HS-PDSCH Ec. 

Furthermore:

· In this case, the offset frequency of the interferer Fuw (offset) should be defined with respect to the closest carrier to the interferer. 

· The received powers (Îor) of both the carriers (anchor and supplemental) can be set to the same value.
· Minimum requirement for DC-HSDPA could be set with the BLER of HS-SCCH and the sum throughput of HS-PDSCH.
6
Spurious Response
We could apply the same spurious response requirement as specified in Table 7.8 in [3], except that for the supplemental carrier, the DPCH Ec in Table 7.8 can be replaced by the HS-SCCH Ec and HS-PDSCH Ec. 

Furthermore:

· In this case, the offset frequency of the interferer Fuw (offset) should be defined with respect to the closest carrier to the interferer. 

· The received powers (Îor) of both the carriers (anchor and supplemental) can be set to the same value.
· Minimum requirement for DC-HSDPA could be set with the BLER of HS-SCCH and the sum throughput of HS-PDSCH.
7
Receiver Intermodulation Characteristics

We could apply the same receiver intermodulation characteristic requirement for both wide-band and narrow band interferers as specified in Tables 7.9 and 7.9A in [3], except that for the supplemental carrier, the DPCH Ec in Table 7.8 can be replaced by the HS-SCCH Ec and HS-PDSCH Ec. 

Furthermore:

· In this case, the offset frequency of the interferer Fuw (offset) should be defined with respect to the closest carrier to the interferer. 

· The received powers (Îor) of both the carriers (anchor and supplemental) can be set to the same value.
· Minimum requirement for DC-HSDPA could be set with the BLER of HS-SCCH and the sum throughput of HS-PDSCH.
8
Spurious Emissions

We could apply the same spurious emissions requirement for both wide-band and narrow band interferers as specified in Tables 7.9 and 7.9A in [3], except that for the supplemental carrier, the DPCH Ec in Table 7.8 can be replaced by the HS-SCCH Ec and HS-PDSCH Ec. 

Furthermore:

· In this case, the offset frequency of the interferer Fuw (offset) should be defined with respect to the closest carrier to the interferer. 

· The received powers (Îor) of both the carriers (anchor and supplemental) can be set to the same value.
· Minimum requirement for DC-HSDPA could be set with the BLER of HS-SCCH and the sum throughput of HS-PDSCH.
9
Conclusions
We have discussed the potential impact to the RF receiver minimum requirements of UEs operating in DC-HSDPA mode. We see a need for a new DL reference measurement channel to characterize HSDPA performance in both anchor and supplemental carriers.
We do not expect a need to relax the existing UE receiver (RF) minimum requirements as defined in [3], with the assumption that the RF performance will be characterized in terms of a suitable data throughput metric on the newly defined DL measurement channels that are based on HS-PDSCH. A slight modification may be required for the Out of-band blocking test requirement, in terms of frequency step size and the number of exceptions.
10
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