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Background 
For the new Work Item on “Extended 1.7/2.1 GHz”, there is no new TR, instead text proposals should be made to the technical report TR 25.806 treating the 1.7/2.1 band [1]. This contribution contains a discussion and a draft text proposal for clause 8.3 “Channel Raster” provided for discussion only.
Discussion

The present scheme for UARFC numbering was recently revised in 3GPP. RAN4 then reserved UARFCN in connection to Band IV to allow for the Extended 1.7/2.1 GHz band (Band X) as part of the same UARFCN range. The text proposal below discusses the merits and potential problems of using this extended range versus defining a completely new UARFCN range.
Proposal

It is proposed to add the text proposal in Annex A to Section 8.3 (Channel Raster) of the working document towards a CR for updating TR 25.806 [1], concluding that a complete new UARFCN range is defined for Band X.
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Annex A. Text proposal
8.3 Channel raster

8.4 8.3.1
Analysis of options for UARFCN numbering
The existing Band IV is a sub-band of the new Band X, as was shown in Clause 7. Taking this into account there are two options for defining UARFCN numbers for Band X:

A) A complete new range of UARFCN unique to Band X.

B) Building on the UARFCN numbers defined for Band IV and extending that range from covering 2x45 MHz to 2x60 MHz

Option A will always work in practice, but will obviously “use up” a larger part of the available UARFCN range. Also, it does not make maximum use of the possible commonality of RF requirements.

For Option B to work there has to be a possibility to extend the Band IV range. As is shown in Table 8.1, there is such a possibility since a number range extended to 2x70 MHz is reserved for the 1.7/2.1 GHz band pairing in the UARFCN numbering scheme, specifically to cater for an extension of the band [8].

Table 8.1: UARFCN used and reserved for UTRA FDD Band IV (from TS 25.101 Annex E [3])

	
	
	
	Uplink UARFCN
	Downlink UARFCN

	UTRA FDD Band
	Band range [MHz]
	Range res. [MHz]
	Formula offset FUL_Offset
[MHz]
	Assigned/Reserved
	NU
	FUL [MHz]
	Formula offset FDL_Offset
[MHz]
	Assigned/Reserved
	ND
	FDL [MHz]

	IV
	2x45
	2x70
	1450
	Start res.
	1300
	1710.0
	1805
	Start res.
	1525
	2110.0

	
	
	
	
	Min.
	1312
	1712.4
	
	Min.
	1537
	2112.4

	
	
	
	
	Max.
	1513
	1752.6
	
	Max.
	1738
	2152.6

	
	
	
	
	End res.
	1649
	1779.8
	
	End res.
	1874
	2179.8

	IV
(Add.)
	2x45
	2x70
	1380.1
	Start res.
	1650
	1710.1
	1735.1
	Start res.
	1875
	2110.1

	
	
	
	
	Min.
	1662
	1712.5
	
	Min.
	1887
	2112.5

	
	
	
	
	Max.
	1862
	1752.5
	
	Max.
	2087
	2152.5

	
	
	
	
	End res.
	1999
	1779.9
	
	End res.
	2224
	2179.9


Option B makes maximum use of commonality between RF requirements, but it also relies on UE requirements not being too different for Band IV and the new Band X mobiles. When the present UARFCN scheme was devised [8], considerations were made for the impact of overlapping UARFCN ranges for different bands and its impact on inter-band mobility [9] and inter-RAT inter-working between GSM and UTRA [10]. If mobiles for the new Band X are not dual band IV/X UEs (i.e. they are not allowed to operate in Band IV), the overlapping UARCN potentially causes two problems:

· As shown in [9], once the UE is camped on a cell of a band it supports, there can be several neighbour cells indicated in SIB11 belonging to other bands. The inter-band mobility means that a multi-band UE supporting Band X will check the DL UARFCN of the neighbouring cells and decide which cells belong to the bands it supports and measure them. If it discovers a UARFCN in the range that overlaps between Bands IV and X, it cannot tell whether it is a Band IV or Band X cell. Under these conditions, the UE will still measure the cell and evaluate it for reselection purposes and only when reading the System Information of the target cell, detect if it can reselect to it or if it has to go back to the previous cell. These potential incorrect measurements and reselection attempts will happen continuously, leading to unnecessary battery drainage and will cause loss of paging.

· As shown in [10], there is a similar situation in GERAN dedicated mode and in GERAN dual transfer mode. The UE will then receive measurement information containing a list of 3G neighbouring cells. A UTRAN FDD neighbouring cell is identified by its DL-UARFCN and the primary scrambling code, giving the same problem to distinguish between Band IV and Band X cells in the overlapping UARFCN range. This can potentially cause false inter-system handover attempts towards unsupported 3G cells.

The reverse situation occurs for Band IV UEs receiving a potential Band X cell UARFCN in its measurement list, if it is in the overlapping UARFCN range. These issues do not cause any problems if Band IV and Band X RF requirements are common in such a way that 

· Band X UEs can operate in the sub-band which is the Band IV frequency range, meeting Band IV UE requirements.

· Band IV UEs can operate in the Band IV sub-band part of Band X, meeting Band X UE requirements. It does not necessarily have to support the complete frequency range, if the network is aware of it being a Band IV UE.

Since it cannot be mandated that all Band X UEs support dual-band IV/X operation and vice versa, and because of the potential problems with inter-band and inter-RAT mobility listed above, it is concluded not to have overlapping UARFCN ranges between Bands IV and X. A complete new range of UARFCN unique to Band X should therefore be defined according to Option A above.
8.3.2.
Definition of a new UARFCN range for Band X

Based on the proposed Option A above, a new range of UARFCN unique to Band X is defined. The new UARFCN range covering 2x60 MHz is added for general and additional Band X frequencies in sequence after the UARFCN numbers defined for Band VIII (see TS 25.101 [3] Table E.1.) The UARFCN range needed is shown in Table 8.2.
The resulting parameters to define the Band X UARFCN range are shown in Table 8.3 and 8.4 and the resulting UARFCN ranges for Band X are shown in Table 8.5.

Table 8.2: UARFCN for UTRA FDD Band X (to be added to TS 25.101 Table E.1)

	
	
	
	Uplink UARFCN
	Downlink UARFCN

	UTRA FDD Band
	Band range [MHz]
	Range res. [MHz]
	Formula offset FUL_Offset
[MHz]
	Assigned/Reserved
	NU
	FUL [MHz]
	Formula offset FDL_Offset
[MHz]
	Assigned/Reserved
	ND
	FDL [MHz]

	X
	2x60
	2x60
	1135
	Start res.
	2875
	1710.0
	1490
	Start res.
	3100
	2110.0

	
	
	
	
	Min.
	2887
	1712.4
	
	Min.
	3112
	2112.4

	
	
	
	
	Max.
	3163
	1767.6
	
	Max.
	3388
	2167.6

	
	
	
	
	End res.
	3174
	1769.8
	
	End res.
	3399
	2169.8

	X
(Add.)
	2x60
	2x60
	1075.1
	Start res.
	3175
	1710.1
	1430.1
	Start res.
	3400
	2110.1

	
	
	
	
	Min.
	3187
	1712.5
	
	Min.
	3412
	2112.5

	
	
	
	
	Max.
	3462
	1767.5
	
	Max.
	3687
	2167.5

	
	
	
	
	End res.
	3474
	1769.9
	
	End res.
	3699
	2169.9


Table 8.3: UARFCN definition for Band X (general)
	Band
	UPLINK (UL)

UE transmit, Node B receive
	DOWNLINK (DL)

UE receive, Node B transmit

	
	UARFCN formula offset

FUL_Offset [MHz]
	Carrier frequency (FUL) range [MHz] 
	UARFCN formula offset

FDL_Offset [MHz]
	Carrier frequency (FDL) range [MHz]

	
	
	FUL_low
	FUL_high
	
	FDL_low
	FDL_high

	X
	1135
	1712.4
	1767.6
	1490
	2112.4
	2167.6


Table 8.4: UARFCN definition for Band X (additional channels)

	Band
	UPLINK (UL)

UE transmit, Node B receive
	DOWNLINK (DL)

UE receive, Node B transmit

	
	UARFCN formula offset

FUL_Offset [MHz]
	Carrier frequency [MHz]

(FUL)
	UARFCN formula offset

FDL_Offset [MHz]
	Carrier frequency [MHz]

(FDL)

	X
	1075.1
	1712.5, 1717.5, 1722.5, 1727.5, 1732.5, 1737.5, 1742.5, 1747.5, 1752.5, 1757.5, 1762.5, 1767.5
	1430.1
	2112.5, 2117.5, 2122.5, 2127.5, 2132.5, 2137.5, 2142.5, 2147.5, 2152.5, 2157.5, 2162.5, 2167.5


Table 8.5: UARFCN for Band X
	Band
	Uplink (UL)

UE transmit, Node B receive
	Downlink (DL)

UE receive, Node B transmit

	
	General
	Additional
	General
	Additional

	X
	2887 to 3163
	3187, 3212, 3237, 3262, 3287, 3312, 3337, 3362, 3387, 3412, 3437, 3462
	3112 to 3388
	3412, 3437, 3462, 3487, 3512, 3537, 3562, 3587, 3612, 3637, 3662, 3687
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