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1 Introduction
At RAN#75 meeting, a new SI scheduling enhancements with carrier aggregation for UMTS was approved [1].

This contribution is to analyze the reliability issue of scheduling channels over the secondary carrier.
2 Discussion
According to the SID [1], one objective is on reliability of scheduling channels over the secondary carrier and the details are as below:
· Identify the reliability issue of scheduling channels over the secondary (assuming high frequency) carrier for cross band carrier aggregation and investigate mechanisms to improve the reliability.
· Study the reliability of scheduling channels over the secondary (assuming high frequency) carrier, e.g. the coverage difference, detection performance, under different carrier aggregation scenarios. (RAN1)
Currently, RAN4 defines many band combinations for DB-DC-HSDPA (shown in Section 5 Annex from TS 25.101), and band combination I+V is a typical one. In this paper, we use this band combination for analysis.
	DB-DC-HSDPA Configuration
	UL Band
	DL Band A
	DL Band B

	3
	I or V
	I (2100 MHz)
	V (900 MHz)


Figure 1 shows a typical DB-DC-HSDPA deployment. If HS-SCCH coverage is 1% HS-SCCH error detection, the left dotted line and the right dotted line are for U2100 HS-SCCH coverage and U900 HS-SCCH coverage.
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Figure 1: Deployment of DB-DC-HSDPA on DB-DC-HSDPA configuration 3
Issue analysis:
In Figure 1, we define the area between the left dotted line and the right dotted line as the area for weak HS-SCCH reception for U2100. In this area, since the HS-SCCH error detection on U2100 may be larger than 1%, the reliability of HS-SCCH(s) is not guaranteed so that the data transmission performance may be deteriorated.

Solution analysis:

In order to solve the reliability issue, there may be two solutions:
(1) deactivation of the secondary carrier

Node B may decide to deactivate the secondary carrier by HS-SCCH order, and thus the UE will have only one cell for downlink data reception

(2) enhanced HS-SCCH reception
The HS-SCCH/HS-PDSCH channels are designed as below:
	
	Primary carrier
	Secondary carrier

	Physical channels
	HS-SCCH(s) for the primary carrier
HS-SCCH(s) for the secondary carrier
HS-PDSCH(s) for the primary carrier
	HS-PDSCH(s) for the secondary carrier


For solution (1), the DB-DC-HSDPA gains over single carrier HSDPA disappear. For solution (2), HS-SCCH(s) for the secondary carrier are moved from the secondary carrier to the primary carrier, while HS-PDSCH(s) are still kept on the secondary carrier. For this solution, HS-SCCH(s) for the secondary carrier can have good performance due to the good coverage on U900, so the DB-DC-HSDPA gains are still achieved.
3 Conclusion

In this paper, we provide our analysis on reliability of scheduling channels and potential solutions. It is proposed to capture them in the TR for this SI.
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5 Annex
5.2
Frequency bands

a)
UTRA/FDD is designed to operate in the following paired bands:

Table 5.0: UTRA FDD frequency bands

	Operating Band
	UL Frequencies

UE transmit, Node B receive
	DL frequencies

UE receive, Node B transmit

	I
	1920 - 1980 MHz
	2110 -2170 MHz

	II
	1850 -1910 MHz
	1930 -1990 MHz

	III
	1710-1785 MHz
	1805-1880 MHz

	IV
	1710-1755 MHz
	2110-2155 MHz

	V
	824 - 849 MHz
	869-894 MHz

	VI
	830-840 MHz
	875-885 MHz

	VII
	2500-2570 MHz
	2620-2690 MHz

	VIII
	880 - 915 MHz
	925 - 960 MHz

	IX
	1749.9-1784.9 MHz
	1844.9-1879.9 MHz

	X
	1710-1770 MHz
	2110-2170 MHz

	XI
	1427.9 - 1447.9 MHz
	1475.9 - 1495.9 MHz

	XII
	699 – 716 MHz
	729 – 746 MHz

	XIII
	777 - 787 MHz
	746 - 756 MHz

	XIV
	788 – 798 MHz
	758 – 768 MHz

	XV
	Reserved
	Reserved

	XVI
	Reserved
	Reserved

	XVII
	Reserved
	Reserved

	XVIII
	Reserved
	Reserved

	XIX
	830 – 845MHz
	875 – 890 MHz

	XX
	832 – 862 MHz
	791 – 821 MHz

	XXI
	1447.9 – 1462.9 MHz
	1495.9 – 1510.9 MHz

	XXII
	3410 – 3490 MHz
	3510 – 3590 MHz

	XXV
	1850 – 1915 MHz
	1930  – 1995 MHz

	XXVI
	814 – 849 MHz
	859 – 894 MHz

	XXXII1
	N/A
	1452 – 1496 MHz

	NOTE 1: 
Restricted to UTRA operation when dual band is configured (e.g., DB-DC-HSDPA or dual band 4C-HSDPA). The down link frequenc(ies) of this band are paired with the uplink frequenc(ies) of the other FDD band (external) of the dual band configuration.


b)
Deployment in other frequency bands is not precluded 

c) DB-DC-HSDPA is designed to operate in the following configurations:

Table 5.0aA DB-DC-HSDPA configurations

	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

	6
	I
	I
	XXXII
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