3GPP TSG-RAN WG4 Meeting #63                                                         R4-122686
Prague, Czech Republic, 21-25 May 2012
Agenda item:           6.19.1

Source:
Ericsson/ST-Ericsson

Title:
New band combination for 4C-HSDPA
Document for:         Approval

1 Introduction

In [1] it was agreed to add the following configurations for 4C-HSDPA

· 2-I-2-VIII

· 1-II-2-V

RAN 4 is tasked to complete the work on the specification for these new band combinations by September 2012. The rest of the document provides simulation results which are required in order to complete the work. A companion CR to introduce the core requirements is presented in [2]. 
2 Discussion
The following band combinations have been already specified in the context of DB-DC-HSDPA and 4C-HSDPA.
Table 1. Configurations for DB-DC-HSDPA

	DB-DC-HSDPA Configuration
	UL Band
	DL Band A
	DL Band B

	1
	I or VIII
	I
	VIII

	2
	II or IV
	II
	IV

	3
	I or V
	I
	V

	4
	I or XI
	I
	XI

	5
	II or V
	II
	V


Table 2. Configurations for dual band 4C-HSDPA

	Dual band 4C-HSDPA Configuration
	UL Band
	DL Band A
	Number of DL carriers in Band A
	DL Band B
	Number of DL carriers in Band B

	I-2-VIII-1
	I or VIII
	I
	2
	VIII
	1

	I-3-VIII-1
	I or VIII
	I
	3
	VIII
	1

	II-1-IV-2
	II or IV
	II
	1
	IV
	2

	II-2-IV-1
	II or IV
	II
	2
	IV
	1

	II-2-IV-2
	II or IV
	II
	2
	IV
	2

	I-1-V-2
	I or V
	I
	1
	V
	2

	I-2-V-1
	I or V
	I
	2
	V
	1

	I-2-V-2
	I or V
	I
	2
	V
	2

	NOTE:
Dual band 4C-HSDPA configuration is numbered as (X-M-Y-N) where X denotes the DL Band A, M denotes the number DL carriers in the DL Band A, Y denotes the DL Band B, and N denotes the number of DL carriers in the DL Band B


In RAN 4 #62 the following was already agreed [3]:
Proposal 1: For band combinations I-2-VIII-2 and II-1-V-2 use the same approach as for band combination I-VIII and I-V already specified: the lower side of the tolerance should be adjusted by 0.3dB while REFSENS does not need to be relaxed.

Proposal 2: The same core requirements as for I-2-VIII-1 can be reused for band combination I-2-VIII-2 with single or dual uplink in band I, while new simulations may be needed for single or dual uplink located in band VIII 
Proposal 3: new simulation analysis should be carried on for the combination II-1-V-2.

In analogy with the above agreements, it is possible to reuse the assumption that the insertion loss is increased with 0.5 dB compared to single-band operation in both scenarios. This was used when deriving the requirements despite the fact that the REFSENS was not relaxed, and the lower side of the maximum output power tolerance was adjusted by only 0.3 dB.  
Most of the results can thus be based on earlier analysis done for other dual-band 4C-HSDPA configurations. However, some new scenarios need some additional attention. In particular, no dual-band scenario has been defined with dual uplink in band VIII. During derivation of requirements for DC-HSUPA, the RX band noise was set to -92.1 dBm/3.84 MHz. Thus, the PA output power needs to be increased with 0.5 dB to reach 20 dBm output power at the antenna, which is the operating conditions for the blocking and intermodulation requirements. We assume here that this corresponds to an increase of the RX band noise to -91.1 dBm/3.84 MHz, similar to the assumed change for band V in dual-band scenarios.  

With these assumptions, receiver requirements for the new dual band 4C-HSDPA configurations are defined below. 

Simulation results
This section provides the simulation results. 
REFSENS

Table 7.2D: Test parameters for reference sensitivity, additional requirement for dual band 4C-HSDPA.
	Dual band 4C-HSDPA configuration
	DL Band
	UL Band
	Unit
	HS-PDSCH_Ec <REFSENS> 
	<REFÎor>
	UL-DL carrier separation 

	II-1-V-2
	II
	II
	dBm/3.84 MHz
	-110
	-99.7
	Minimum

	
	V
	
	dBm/3.84 MHz
	-111
	-100.7
	Minimum

	
	II
	V
	dBm/3.84 MHz
	-110
	-99.7
	Minimum

	
	V
	
	dBm/3.84 MHz
	-111
	-100.7
	Minimum

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


Note that the REFSENS for band combination I-2-VIII-2 is already defined for uplink in band I and band VIII (with single uplink).
In band blocking with dual uplink operation
	Dual band 4C-HSDPA Configuration
	DL Band
	UL Band
	HS-PDSCH_Ec (dBm/3.84MHz)
	Îor             (dBm/3.84MHz)
	UE transmitted mean power (dBm)
	UL-DL carrier separation 

	I-2-VIII-2

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

18 (for Power class 4)
	Minimum

	
	VIII
	
	-99.8
	-89.5
	20 (for Power class 3 and 3bis)

18 (for Power class 4)
	Minimum

	II-1-V-2
	II
	V
	-108
	-97.7
	20 (for Power class 3 and 3bis)

18 (for Power class 4)
	Minimum

	
	V
	
	-103.2
	-92.9
	20 (for Power class 3 and 3bis)

18 (for Power class 4)
	Minimum


Narrowband blocking with dual uplink operation

	Dual band 4C-HSDPA Configuration
	DL Band
	UL Band
	HS-PDSCH_Ec (dBm/3.84MHz)
	Îor             (dBm/3.84MHz)
	UE transmitted mean power (dBm)
	UL-DL carrier separation 

	II-1-V-2
	II
	V
	-101
	-90.7
	20 (for Power class 3 and 3bis)

18 (for Power class 4)
	Minimum

	
	V
	
	-100.7
	-90.4
	20 (for Power class 3 and 3bis)

18 (for Power class 4)
	Minimum

	I-2-VIII-2
	VIII
	I
	-100
	-89.7
	20 (for Power class 3 and 3bis)

18 (for Power class 4)
	Minimum

	
	
	VIII
	-98
	-87.7
	20 (for Power class 3 and 3bis)

18 (for Power class 4)
	Minimum


Intermodulation with dual uplink operation

	Dual band 4C-HSDPA Configuration
	DL Band
	UL Band
	HS-PDSCH_Ec (dBm/3.84MHz)
	Îor             (dBm/3.84MHz)
	UE transmitted mean power (dBm)
	UL-DL carrier separation 

	I-2-VIII-2
	I
	VIII
	-104.8
	-94.5
	20 (for Power class 3 and 3bis)

18 (for Power class 4)
	Minimum

	
	VIII
	
	-98.9
	-88.6
	20 (for Power class 3 and 3bis)

18 (for Power class 4)
	Minimum

	II-1-V-2
	II
	V
	-104.4
	-94.1
	20 (for Power class 3 and 3bis)

18 (for Power class 4)
	Minimum

	
	V
	
	-101.4
	-91.1
	20 (for Power class 3 and 3bis)

18 (for Power class 4)
	Minimum


Intermodulation narrowband with single uplink operation

	Dual band 4C-HSDPA Configuration
	DL Band
	UL Band
	HS-PDSCH_Ec (dBm/3.84MHz)
	Îor (dBm/3.84MHz)
	UL-DL carrier separation 

	II-1-V-2


	II
	II
	<REFSENS>+16.5 dB
	<REFÎor>+16.5  dB
	Minimum

	
	V
	
	<REFSENS>+16.5  dB
	<REFÎor>+16.5 dB
	Minimum

	
	II
	IV
	<REFSENS>+16.5  dB
	<REFÎor>+16.5  dB
	Minimum

	
	V
	
	<REFSENS>+16.5  dB
	<REFÎor>+16.5  dB
	Minimum


Intermodulation narrowband with dual uplink operation
	Dual band 4C-HSDPA Configuration
	DL Band
	UL Band
	HS-PDSCH_Ec (dBm/3.84MHz)
	Îor             (dBm/3.84MHz)
	UE transmitted mean power (dBm)
	UL-DL carrier separation 

	I-2-VIII-2

	VIII
	VIII
	-84.7
	-74.4
	20 (for Power class 3 and 3bis)

18 (for Power class 4)
	Minimum

	
	
	I
	-84.7
	-74.4
	20 (for Power class 3 and 3bis)

18 (for Power class 4)
	Minimum

	II-1-V-2
	II
	V
	-85.9
	-75.6
	20 (for Power class 3 and 3bis)

18 (for Power class 4)
	Minimum

	
	V
	
	-85.9
	-75.6
	20 (for Power class 3 and 3bis)

18 (for Power class 4)
	Minimum


3 Conclusions

This document provides the simulation results for the introduction of the new band combination for 4C-HSDPA, in particular covering the case of dual uplink located in band VIII for band combination I-2-VIII-2 and single/dual uplink for the combination II-1-V-2. 
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