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1 Introduction
In RAN#50 a new work item “Eight Carrier HSDPA” was approved [1]. One of the early tasks for RAN4 is to identify one single band combination with 5–8 carriers to serve as Proof of Concept. The proposal in [2] to use 8 contiguous carriers for Band I as this initial scenario was approved and reported in an LS to RAN [3]. It was furthermore proposed and agreed that the UE requirements be defined with different transceiver architectures in mind, both combinations of (up to) 20 MHz transceiver bandwidth, and with a single transceiver per band. This is similar to how the LTE intra-band carrier aggregation requirements are derived. The core requirements for an 8C-HSDPA capable terminal were reviewed in [2] and will be further discussed in this contribution. 

In this contribution we will assume that a dual receiver architecture is being employed. The reason why this is done now is for simplicity. By assuming that dual receivers are used, we can reuse all of the 4C-HSDPA requirements for the scenario with 8 adjacent carriers for Band I which is to be used mainly as a proof-of-concept. Also, initial implementations of receiver bandwidths larger than 20 MHz, contiguous or non-contiguous, will most likely be done using two or more receivers of up to 20 MHz. This does not preclude that single receiver architectures are being used in the future, most likely for less than 8 adjacent carriers per band. When this is deemed feasible, and when the corresponding scenarios are being defined, requirements allowing for some relaxations in order to facilitate the use of single receiver architectures can be re-considered. 
2 Core requirements for 8C-HSDPA
2.1 General discussion 
In [2] it was argued that most of the requirements for the proposed initial 8C-HSDPA scenario can be reused from their 4C-HSDPA counterparts. This is especially true if a dual receiver architecture is used. For a single receiver architecture the increase in analog filter bandwidth may call for relaxations of some requirements. This is discussed to some extent below, but the focus is on a single receiver architecture. 

2.2 Definition of 8C-HSDPA scenarios

The agreed scenarios for 8C-HSDPA should be defined similar to the ones for DB-DC-HSDPA and 4C-HSDPA operation. As was the case for 4C-HSDPA, it is reasonable to divide these into single band and dual band scenarios. Accordingly, in order to capture the agreed initial 8C-HSDPA scenario it is proposed to add a segment to subclause 5.2 in 25.101:

...

f)
Single band 8C-HSDPA is designed to operate in the following configurations:

Table 5.0aD Single band 8C-HSDPA configurations

	Single band 8C-HSDPA Configuration
	Operating Band
	Number of DL carriers

	I-8
	I
	8

	NOTE:
Single band 8C-HSDPA configurations are numbered as (X-M) where X denotes the operating band and M denotes the number of DL carriers.


Similarly, the TX-RX frequency separation needs to be clarified in subclause 5.3 as for 4C-HSDPA:

g) When configured to operate on single/dual band 8C-HSDPA with a single UL frequency, the TX-RX frequency separation in Table 5.0A shall be applied for the DL frequency of the serving HS-DSCH cell. When configured to operate on single/dual band 8C-HSDPA with dual UL frequencies, the TX-RX frequency separation in Table 5.0A shall be applied to the primary UL frequency and DL frequency of the serving HS-DSCH cell, and to the secondary UL frequency and the frequency of the 1st secondary serving HS-DSCH cell respectively.
2.3 Rx core requirements

New Rx core requirements to cover 8C-HSDPA operation for the I-8 scenario will now be discussed. The general description in subclause 7.1 in 25.101 needs to be updated with 8C-HSDPA operation, but this is straightforward and details are not included here. 
2.3.1 Receiver sensitivity

As proposed in [2], no changes are expected for 8C-HSDPA operation. Thus, a requirement in line with the following is proposed: 
7.3.6
Additional requirement for single band 8C-HSDPA 

For all requirements listed in Table 7.2E, corresponding to the specific single band 4C-HSDPA configuration(s) supported by the UE, (see Table 5.0aD), the BLER measured on each individual cell shall not exceed 0.1.
Note:
The reference sensitivity level <REFSENS> requirement for single band 8C-HSDPA is not applicable for dual uplink operation. However, there might be a substantial Rx de-sensitization for the UE operating in bands which have less than 80 MHz Tx-Rx frequency separation, transmitting on more than one uplink frequency, at maximum power.

Table 7.2E: Test parameters for reference sensitivity, additional requirement for single band 8C-HSDPA.
	Single band 8C-HSDPA configuration
	DL Band
	Unit
	HS-PDSCH_Ec <REFSENS> 
	<REFÎor>
	UL-DL carrier separation

	I-8
	I
	dBm/3.84 MHz
	[-113]
	[-102.7]
	Minimum

	NOTE 1
For Power class 3, 3bis and 4, this shall be at the maximum output power


2.3.2 Maximum input level

It was proposed in [2] to use a single value for the maximum input level regardless of the implementation with single or dual receiver architecture. It was further proposed to align this with 4C-HSDPA requirement, as well as the LTE operation over 40 MHz. Such a requirement can be incorporated into 25.101 just by changing the heading of subclause 7.4.4:  

7.4.4
Additional requirement for single/dual band 4C-HSDPA and single band 8C-HSDPA
The rest of the existing text in the subclause is generic enough to be applicable both for 4C-HSDPA and 8C-HSDPA. 
2.3.3 Adjacent Channel Selectivity
As discussed in [2], the LTE specification allows for an ACS relaxation for larger bandwidths, including intra-band carrier aggregation, whereas 4C-HSDPA does not. One motivation for this can be that each carrier in a 4C-HSDPA with one analog receiver front-end up to 20 MHz anyway needs to include a digital RRC filter for each carrier that is down-mixed to baseband. This is in contrast to LTE Rel. 8, where the only one digital filter is used, which then benefits more from an ACS relaxation. For intra-band carrier aggregation in LTE Rel.10, there is a further 3 dB relaxation in ACS, compared to 20 MHz. However, assuming a dual receiver architecture, such a relaxation cannot be motivated for the I-8 scenario. This decision is meant to be reconsidered for other scenarios that are defined at a later stage and/or when single receiver architectures become viable and actual deployments of I-8 are available. Thus, a requirement in line with the following is proposed:
7.5.4
Additional requirement for single band 8C-HSDPA
The UE shall fulfill the additional requirement specified in Table 7.5H for all values of an adjacent channel interferer up to -25 dBm.

However it is not possible to directly measure the ACS, instead the lower and upper range of test parameters are chosen in Table 7.5I and the requirements are given in Table 7.5J and Table 7.5K for single band 8C-HSDPA, where the HS-PDSCH BLER shall not exceed 0.1.
The ACS requirement for single band 8C-HSDPA is not applicable for dual uplink operation.
Table 7.5H: Adjacent Channel Selectivity

	Rx Parameter
	Unit
	Number of adjacent downlink carriers in a band

	
	
	1
	2
	3
	4
	5
	6
	7
	8

	ACS
	dB
	33
	33
	33
	33
	[TBD]
	[TBD]
	[TBD]
	[33]


Table 7.5I: Test parameters for Adjacent Channel Selectivity
	Parameter
	Unit
	Case 1
	Case 2

	Ioac mean power (modulated)
	dBm
	-52
	-25

	Fuw (offset)
(NOTE 2)
	MHz
	+5 or -5
	+5 or -5

	UE transmitted mean power
	dBm
	20 (for Power class 3 and 3bis)

18 (for Power class 4)


NOTE 1:
The Ioac (modulated) signal consists of the common channels needed for tests as specified in Table C.7 and 16 dedicated data channels as specified in Table C.6.

NOTE 2:
Negative offset refers to the assigned channel frequency of the lowest carrier frequenc(ies) in each band, and positive offset refers to the assigned channel frequency of the highest carrier frequenc(ies) in each band.
Table 7.5J: Single band 8C-HSDPA requirements for Adjacent Channel Selectivity, Case 1
	Single band 8C-HSDPA Configuration
	DL Band
	HS-PDSCH_Ec (dBm/3.84MHz)
	Îor 
(dBm/3.84MHz)
	UL-DL carrier separation 

	I-8
	I
	<REFSENS>+14 dB
	<REFÎor>+14 dB
	Minimum


NOTE: 
<REFSENS> and <REFÎor> refers to the HS-PDSCH_Ec<REFSENS> and the HS-PDSCH<REFÎor> as specified in Table 7.2E for single band 8C-HSDPA.
Table 7.5K: Single band 8C-HSDPA requirements for Adjacent Channel Selectivity, Case 2
	Single band 8C-HSDPA Configuration
	DL Band
	HS-PDSCH_Ec (dBm/3.84MHz)
	Îor 
(dBm/3.84MHz)
	UL-DL carrier separation 

	I-8
	I
	<REFSENS>+41 dB
	<REFÎor>+41 dB
	Minimum


NOTE: 
<REFSENS> and <REFÎor> refers to the HS-PDSCH_Ec<REFSENS> and the HS-PDSCH<REFÎor> as specified in Table 7.2E for single band 8C-HSDPA.
2.3.4 Blocking and intermodulation requirements 
In addition to the ACS, the receiver requirements that are also defined for 4C-HSDPA are in-band blocking, out-of-band blocking, intermodulation, and for the applicable band (or band combinations) also narrowband blocking and narrowband intermodulation. With the exception of out-of-band blocking, these requirements are tested both for single and dual uplinks. It is reasonable to define the same requirments also for 8C-HSDPA. 
Similar to ACS, we will introduce requirements for the I-8 scenario assuming dual receiver structure. Since the framework that has been used for 4C-HSDPA will not then differ from the I-8 scenario for 8C-HSDPA case, it is assumed that the requirements defined for I-3 scenario for 4C-HSDPA can be reused for I-8. Thus we can define the blocking and intermodulation requirements by merely copying the corresponding subclauses for 4C-HSDPA. This is done in the following.
2.3.4.1 Blocking requirements

7.6.1E

Additional requirement for single band 8C-HSDPA (In-band blocking)

7.6.1E.1
Single uplink operation

The BLER measured on each individual cell shall not exceed 0.1 for the parameters specified in Table 7.6L and Table 7.6M. In-band blocking is defined for an unwanted interfering signal falling into the UE receive band or into the first 15 MHz below or above the UE receive band.
Table 7.6L: Test parameters for in-band blocking, single band 8C-HSDPA, single uplink operation

	Parameter
	Unit
	Level

	Iblocking mean power (modulated)
	dBm
	-56
	-44

	Fuw offset

(NOTE 2)
	
	=(10 MHz
	(-15 MHz

&

(15 MHz

	Fuw

(Band I operation)
	MHz
	2102.4( f (2177.6
	2095( f (2185

	UE transmitted mean power
	dBm
	20 (for Power class 3 and 3bis)

18 (for Power class 4)


NOTE 1:
Iblocking (modulated) consists of the common channels needed for tests as specified in Table C.7 and 16 dedicated data channels as specified in Table C.6.

NOTE 2:
For single band 8C-HSDPA, negative offset refers to the assigned channel frequency of the lowest carrier frequencies, and positive offset refers to the assigned channel frequency of the highest carrier frequencies.
Table 7.6M: In-band blocking requirements, single band 8C-HSDPA, single uplink operation

	Single band 8C-HSDPA Configuration
	DL Band
	HS-PDSCH_Ec (dBm/3.84MHz)
	Îor 
(dBm/3.84MHz)
	UL-DL carrier separation 

	I-8
	I
	<REFSENS>+3 dB
	<REFÎor>+3 dB
	Minimum


NOTE: 
<REFSENS> and <REFÎor> refer to the HS-PDSCH_Ec<REFSENS> and the HS-PDSCH<REFÎor> as specified in Table 7.2E for single band 8C-HSDPA. 
7.6.1E.2
Dual uplink operation

The BLER measured on each individual cell shall not exceed 0.1 for the parameters specified in Table 7.6N and Table 7.6O. In-band blocking is defined for an unwanted interfering signal falling into the UE receive band or into the first 15 MHz below or above the UE receive band.
Table 7.6N: Test parameters for in-band blocking, single band 8C-HSDPA, dual uplink operation

	Parameter
	Unit
	Level

	Iblocking mean power (modulated)
	dBm
	-56
	-44

	Fuw offset

(NOTE 2)
	
	=(10 MHz
	(-15 MHz

&

(15 MHz

	Fuw

(Band I operation)
	MHz
	2102.4( f (2177.6
	2095( f (2185


NOTE 1:
Iblocking (modulated) consists of the common channels needed for tests as specified in Table C.7 and 16 dedicated data channels as specified in Table C.6.

NOTE 2:
For single band 8C-HSDPA, negative offset refers to the assigned channel frequency of the lowest carrier frequencies, and positive offset refers to the assigned channel frequency of the highest carrier frequencies.
Table 7.6O: In-band blocking requirements, single band 8C-HSDPA, dual uplink operation

	Single band 8C-HSDPA Configuration
	DL Band
	HS-PDSCH_Ec (dBm/3.84MHz)
	Îor
(dBm/3.84MHz)
	UE transmitted mean power (dBm)
	UL-DL carrier separation

	I-8
	I
	-110
	-99.7
	20 (for Power class 3 and 3bis)

18 (for Power class 4)
	Minimum

	NOTE 1
For the UE which supports DB-DC-HSDPA configuration in Table 5.0aA the < HS-PDSCH_Ec >  and < Îor > are allowed to be increased by an amount defined in Table 7.12.
NOTE 2
For the UE which supports dual  band 4C-HSDPA configuration in Table 5.0aC the < HS-PDSCH_Ec >  and < Îor > are allowed to be increased by an amount defined in Table 7.13.


7.6.2E

Additional requirement for single band 8C-HSDPA (Out-of-band blocking)

The BLER measured on each individual cell shall not exceed 0.1 for the parameters specified in Table 7.7AG and Table 7.7AH. Out-of-band band blocking is defined for an unwanted interfering signal falling more than 15 MHz below or above the UE receive band. The requirement is not applicable for dual uplink operation.
For Table 7.7AG in frequency range 1, 2 and 3, up to 24 exceptions per received cell are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1 MHz step size. For these exceptions the requirements of clause 7.7 Spurious response are applicable.

For Table 7.7AH in frequency range 4, up to 8 exceptions per received cell are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1 MHz step size. For these exceptions the requirements of clause 7.7 Spurious response are applicable.
Table 7.7AG: Test parameters for out of band blocking, single band 8C-HSDPA

	Parameter
	Unit
	Frequency range 1
	Frequency range 2
	Frequency range 3
	Frequency range 4

	Iblocking (CW)
	dBm
	-44
	-30
	-15
	-15

	Fuw

(Single band 8C-HSDPA

Configuration I-8)
	MHz
	2050<f <2095

2185<f <2230
	2025 <f (2050

2230 (f <2255
	1< f (2025

2255(f<12750
	-

	UE transmitted mean power
	dBm
	20 (for Power class 3 and 3bis)

18 (for Power class 4)

	Single band 8C-HSDPA

Configuration I-8
	For 2095(f (2185 MHz, the appropriate in-band blocking or adjacent channel selectivity in subclause 7.5.2 and subclause 7.6.1E.1 shall be applied.


Table 7.7AH: Out of band blocking requirements, single band 8C-HSDPA

	Parameter
	Frequency range 1
	Frequency range 2
	Frequency range 3
	Frequency range 4
	UL-DL carrier separation
	

	I-8
	HS-PDSCH_Ec (dBm/3.84MHz)
	<REFSENS>
+3 dB
	<REFSENS>
+3 dB
	<REFSENS>
+3 dB
	<REFSENS>
+3 dB
	Minimum

	
	Îor (dBm/3.84MHz)
	<REFÎor> + 3 dB
	<REFÎor> + 3 dB
	<REFÎor> + 3 dB
	<REFÎor> + 3 dB
	


NOTE: 
<REFSENS> and <REFÎor> refer to the HS-PDSCH_Ec<REFSENS> and the HS-PDSCH<REFÎor> as specified in Table 7.2E.

2.3.4.2 Intermodulation characteristics

7.8.1E

Additional requirement for single band 8C-HSDPA 

7.8.1E.1
Single uplink operation

The BLER measured on each individual cell shall not exceed 0.1 for the parameters specified in Table 7.9AL and Table 7.9AM.
Table 7.9AL: Test parameters for receive intermodulation characteristics, single band 8C-HSDPA, single uplink operation

	Parameter
	Unit
	Level

	Iouw1 (CW)
	dBm
	-46

	Iouw2 mean power (modulated)
	dBm
	-46

	Fuw1 (offset)

(NOTE 2)
	MHz
	10
	-10

	Fuw2 (offset)

(NOTE 2)
	MHz
	20
	-20

	UE transmitted mean power
	dBm
	20 (for Power class 3 and 3bis)

18 (for Power class 4)


NOTE 1:
Iouw2 (modulated) consists of the common channels needed for tests as specified in Table C.7 and 16 dedicated data channels as specified in Table C.6.

NOTE 2:
For single band 8C-HSDPA, negative offset refers to the assigned channel frequency of the lowest carrier frequencies, and positive offset refers to the assigned channel frequency of the highest carrier frequencies.
Table 7.9AM: Intermodulation requirements, single band 8C-HSDPA, single uplink operation

	Single band 8C-HSDPA Configuration
	DL Band
	HS-PDSCH_Ec (dBm/3.84MHz)
	Îor 
(dBm/3.84MHz)
	UL-DL carrier separation 

	I-8
	I
	<REFSENS>+3 dB
	<REFÎor>+3 dB
	Minimum


NOTE: 
<REFSENS> and <REFÎor> refer to the HS-PDSCH_Ec<REFSENS> and the HS-PDSCH<REFÎor> as specified in Table 7.2E for single band 8C-HSDPA.

7.8.1E.2
Dual uplink operation

The BLER measured on each individual cell shall not exceed 0.1 for the parameters specified in Table 7.9AN and Table 7.9AO.

Table 7.9AN: Receive intermodulation characteristics for single band 8C-HSDPA, dual uplink operation

	Parameter
	Unit
	Level

	Iouw1 (CW)
	dBm
	-46

	Iouw2 mean power (modulated)
	dBm
	-46

	Fuw1 (offset)

(NOTE 2)
	MHz
	10
	-10

	Fuw2 (offset)

(NOTE 2)
	MHz
	20
	-20


NOTE 1:
Iouw2 (modulated) consists of the common channels needed for tests as specified in Table C.7 and 16 dedicated data channels as specified in Table C.6.

NOTE 2:
For single band 8C-HSDPA, negative offset refers to the assigned channel frequency of the lowest carrier frequencies, and positive offset refers to the assigned channel frequency of the highest carrier frequencies.

Table 7.9AO: Intermodulation requirements, single band 8C-HSDPA, dual uplink operation

	Single band 8C-HSDPA Configuration
	DL Band
	HS-PDSCH_Ec (dBm/3.84MHz)
	Îor
(dBm/3.84MHz)
	UE transmitted mean power (dBm)
	UL-DL carrier separation

	I-8
	I
	-105
	-94.7
	20 (for Power class 3 and 3bis)

18 (for Power class 4)
	Minimum

	NOTE 1
For the UE which supports DB-DC-HSDPA configuration in Table 5.0aA the < HS-PDSCH_Ec >  and < Îor > are allowed to be increased by an amount defined in Table 7.12.
NOTE 2
For the UE which supports dual  band 4C-HSDPA configuration in Table 5.0aC the < HS-PDSCH_Ec >  and < Îor > are allowed to be increased by an amount defined in Table 7.13.


2.3.5 Spurious response
There is a subclause 7.7.2 with additional requirements for DC-HSDPA, DB-DC-HSDPA and single band/dual band 4C-HSDPA that needs to be updated with 8C-HSDPA in the heading and the note to Table 7.8A. 

2.4 Tx core requirements

As discussed in [2], the impact on the UE Tx requirements is limited. The only possible change foreseen is if the new uplink HS-DPCCH coding calls for a change in the UE maximum output power requirement. Since the basic code tree allocation does not change, it can be assumed that the formulae for computing the Cubic Metric, including the normalization constants can be retained as in Rel.10. It is for further study to confirm this, as well as to verify whether the current range of possible Cubic Metric values can be retained or needs to be extended. 
3 Conclusion

In this contribution, core requirments for a UE capable of receiving eight adjacent carriers in band I have been outlined, assuming a dual receiver architecture. It is proposed that these requirements are agreed such that corresponding CRs can be written. 
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