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Introduction 

The “granularity of the priority” aspect for the UTRAN <-> E-UTRAN interworking is discussed in this document 

2

Discussion 

An earlier proposal in [1] provided three kinds of granularities as below:

   

1)
RAT only (e.g. GSM, UTRAN, E-UTRAN)




2)
RAT + band (e.g. GSM900, GSM1800, UTRAN2100, E-UTRAN2600)



3)
RAT + xARFCN (e.g. GSM#List ofARFCNs, UTRAN#UARFCN, 


E-UTRAN#EARFCN

and it is proposed to apply the option 3) for all priority based interworking scenarios. The main reason is that neither 1) nor 2) are sufficient in several scenarios (eg. separating different kind of traffic on different frequency bands or national roaming or network sharing scenarios). Meanwhile the indication of an explicit xARFCN would minimise the UEs search time.

In GSM system, according to TS 05.05 v8.k.0, the value list of ARFCN is as Table 1：

Table 1

	P-GSM 900
	Fl(n) = 890 + 0.2*n
	   1 (  n (  124
	Fu(n) = Fl(n) + 45

	E-GSM 900
	Fl(n) = 890 + 0.2*n
	   0 (  n (  124
	Fu(n) = Fl(n) + 45

	
	Fl(n) = 890 + 0.2*(n‑1024)
	   975 (  n (  1 023
	

	R‑GSM 900
	Fl(n) = 890 + 0.2*n
	0 ( n ( 124
	Fu(n) = Fl(n) + 45

	
	Fl(n) = 890 + 0.2*(n‑1024)
	955 ( n ( 1023
	

	DCS 1 800
	Fl(n) = 1710.2 + 0.2*(n‑512)
	512 (  n (  885
	Fu(n) = Fl(n) + 95

	PCS 1 900
	FI(n) = 1850.2 + .2*(n-512)
	512 £  n £  810
	Fu(n) = FI(n) + 80

	GSM 450
	Fl(n) = 450.6 + 0.2*(n-259)
	259 ( n ( 293
	Fu(n) = Fl(n) + 10

	GSM 480
	Fl(n) = 479 + 0.2*(n-306)
	306 ( n ( 340
	Fu(n) = Fl(n) + 10

	GSM 850
	Fl(n) = 824.2 + 0.2*(n-128)
	128 ( n ( 251
	Fu(n) = Fl(n) + 45


Notes: Fl(n) is the frequency value of the carrier ARFCN n in the lower band, and Fu(n) is the corresponding frequency value in the upper band.

We can see the values of ARFCN with different band maybe overlap partly. For example：The range of frequency number within DCS1800  is partly overlapped  the range of frequency number within PCS1900. The same case also occurs in other bands, such as P-GSM900<->E-GSM900, such asE-GSM900<-> R-GSM900. That means only ARFCN information is not enough to identify the unique carrier frequency. We shall know the BAND information first.

In UTRAN system, according to TS 25.101 v8.1.0, the value list of UARFCN is as Table 2：Table 2

	Band
	Uplink (UL)

UE transmit, Node B receive
	Downlink (DL)

UE receive, Node B transmit

	
	General
	Additional
	General
	Additional

	I
	9612 to 9888
	-
	10562 to 10838
	-

	II
	9262 to 9538
	12, 37, 62, 

87, 112, 137, 

162, 187, 212, 

237, 262, 287
	9662 to 9938
	412, 437, 462, 

487, 512, 537, 

562, 587, 612, 

637, 662, 687

	III
	937 to 1288 
	-
	1162 to 1513 
	-

	IV
	1312 to 1513 
	1662, 1687, 1712, 1737, 1762, 1787, 1812, 1837, 1862 
	1537 to 1738 
	1887, 1912, 1937, 1962, 1987, 2012, 2037, 2062, 2087 

	V
	4132 to 4233
	782, 787, 807, 

812, 837, 862
	4357 to 4458
	1007, 1012, 1032, 

1037, 1062, 1087

	VI
	4162 to 4188 
	812, 837
	4387 to 4413 
	1037, 1062

	VII
	2012 to 2338 
	2362, 2387, 2412, 2437, 2462, 2487, 2512, 2537, 2562, 2587, 2612, 2637, 2662, 2687 
	2237 to 2563 
	2587, 2612, 2637, 2662, 2687, 2712, 2737, 2762, 2787, 2812, 2837, 2862, 2887, 2912 

	VIII
	2712 to 2863
	-
	2937 to 3088
	-

	IX
	8762 to 8912
	-
	9237 to 9387
	-

	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

	XI
	3487 to 3587
	-
	3712 to 3812
	-


Similar to GSM system, the values of UARFCN with different band maybe also overlap partly in UTRAN system.
But in E-UTRAN system, as TS 36.101 v8.0.0 definition, the carrier frequency in MHz for the downlink is given by the following equation, where FDL_low and NOffs-DL are given in table 3 and NDL is the downlink EARFCN.


FDL = FDL_low + 0.1(NDL – NOffs-DL)

And the carrier frequency in MHz for the uplink is given by the following equation where FUL_low and NOffs-UL are given in table 3 and NUL is the uplink EARFCN.


FUL = FUL_low + 0.1(NUL – NOffs-UL)
Table 3

	Table 5.4.4-1 E-UTRA channel numbersBand
	Downlink
	Uplink

	
	FDL_low
	NOffs-DL
	Range of NDL
	FUL_low
	NOffs-UL
	Range of NUL

	1
	2110
	0
	0 – 599
	1920
	13000
	13000 – 13599

	2
	1930
	600
	6001199
	1850
	13600
	13600 – 14199

	3
	1805
	1200
	1200 – 1949
	1710
	14200
	14200 – 14949

	4
	2110
	1950
	1950 – 2399
	1710
	14950
	14950 – 15399

	5
	869
	2400
	2400 – 2649
	824
	15400
	15400 – 15649

	…
	
	
	
	
	
	

	36
	1930
	26905
	26905 – 27489
	1930
	26905
	26905 – 27489

	37
	1910
	27490
	27490 – 27674
	1910
	27490
	27490 – 27674

	38
	2570
	27675
	27675 – 28159
	2570
	27675
	27675 – 28159


Because of the offset (NOffs-DL or NOffs-UL) shift setting, the values of the EARFCN are in a continuous range. In fact, the EARFCN value information already implied the BAND information which this EARFCN belongs to. 
So, for the GSM system and the UTRAN system, the carrier frequency information should be combined with the BAND indication information to identify the unique carrier frequency. And for the E-UTRAN system, the EARFCN information is enough to identify the unique carrier frequency.
3

Proposal 

We think that the option3) shall be modified to “RAT+band(optional)+xARFCN” . In the GSM system or the UTRAN system, the extra BAND information may be provided in ARFCN/UARFCN overlap scenarios.
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