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1
Introduction

The issue about the conflict of overlapping UARFCN ranges for separate UTRA frequency bands was raised at the last RAN2 meeting, resulting in a liaison statement to RAN4 and GERAN [R2-052238]. The liaison statement rendered some activity in RAN4 and the matter was also discussed at the last TSG RAN (#29) meeting (agenda 7.5.2.1).

In the short term, it was concluded that some of these conflicts could probably be avoided by renumbering a few of the existing, but yet not commercially deployed, frequency bands (e.g., Band III and Band IV). It was a task mainly for RAN4 to investigate whether that is possible and, if so, propose how that should be done.

Regarding the conflicting Band V and Band VI, this solution was not considered possible, because commercial deployment has advanced too far. Instead, a separation based on the geographical belonging of the mobile network (e.g., the Mobile Country Code, MCC) has been suggested.

Given that these short term solutions can be implemented, there was also a question at the TSG RAN meeting, whether a long term solution is needed, involving an analyse of the existing signalling and possibly the introduction of new signalling IEs in order to manage new spectrum allocations in the future.

2
Discussion

In the annex A.1, provided below, a brief analysis is performed regarding the current utilisation of the UARFCN range (14 bits: 0 … 16383). It is found that the currently defined Bands I to band IX represent a total spectrum allocation (downlink) of 415 MHz in the frequency domain (taking into account the fact that certain parts of the spectrum need to be counted twice, because it is used by multiple frequency bands). Less than 18% of the UARFCN range has been used so far.

The conclusion from these observations is that there is no urgent need to invent new signalling mechanisms to represent the UTRA frequencies. An amount of another 1,6 to 2,0 GHz of spectrum should quite easily be possible to manage with the existing signalling mechanisms, as long as overlapping UARFCN allocations are avoided. That should be sufficient to cover the needs for several years to come. It is difficult today to see a scenario where a shortage of UARFCN values would actually occur.

Given that the signalling requirements for a scenario in the far future, where an UARFCN shortage might occur, must be considered as unknown, the recommendation here is thus to rely on the existing signalling mechanisms for the time being and not to rush into a definition of new signalling mechanisms, with the additional complexity that would bring.

For the case that the existing conflicts (in particular regarding band III and Band IV) cannot be resolved by a renumbering, a proposal already exists for how that conflict could be managed within UTRAN [RP-050485]. Certain implicit ruling may have to be used to resolve those conflicts, if the renumbering turns out not to be possible. In that case, certain actions may also be required in GERAN, in order to handle the inter-system operations.

3
Conclusion

As a recommendation, this contribution suggests that the existing signalling mechanisms are sufficient to handle the spectrum management within UTRAN for any foreseeable time in future. It would be premature to start investigating new signalling mechanism and new information elements in the RRC protocol for that purpose, before the precise requirements are known.

The existing UARFCN conflicts can be handled preferably by renumbering the UARFCN allocations for some of the not yet commercially deployed frequency bands, or alternatively by use of some implicit ruling based on the existing signalling mechanisms. In the alternative case, the impact on other radio access technologies needs to be considered, but changing the signalling mechanisms within UTRAN would not help that situation.
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A.1
Current UARFCN allocation (downlink)

In the table 1 below, the UTRA downlink UARFCN allocations are given for the frequency bands I to IX. The information is taken from TS 25.101 (version 7.0.0) and the values are given her as hexadecimal numbers. The information for Band VIII and IX is preliminary, since those bands are not included in the referenced version of TS 25.101. 

Note that the values given for the "additional UARFCN" only indicates the upper and lower bounds for each band. Not all the values between the upper and lower bounds are used. Only a small number of distinct additional UARFCN values can be used for each Band.

Table 1: Current UTRA downlink UARFCN allocations

	Band
	General UARFCN
(downlink)
	Additional UARFCN
(downlink)

	I
	
	0x2942 … 0x2a56
	–

	II
	
	0x25be … 0x26d2
	0x019c … 0x02af

	III
	
	0x234d … 0x24ac
	–

	IV
	
	0x2942 … 0x2a0b
	0x05b6 … 0x067e

	V
	
	0x1105 … 0x116a
	0x03ef … 0x043f

	VI
	
	0x1123 … 0x113d
	0x040d … 0x0426

	VII
	
	0x3338 … 0x347e
	0x093a … 0x0a7f

	VIII
	Note 1
	0x121d … 0x1264
	(?)

	IX
	Note 1
	0x2413 … 0x24ac
	–

	Note 1:
Preliminary, UARFCN allocation not yet available in 25.101.


Given the value ranges from table 1, the occupied parts of the total UARFCN value range have been indicated in the table 2 below (with a resolution in blocks of 32 distinct values). The allocated, but non-overlapping blocks are given a grey background. The overlapping blocks are given coloured background (yellow, blue and pink).

From table 2 it can be seen that today, less than 15% of the total UARFCN range has been used for any Band. Even if the overlapping UARFCN ranges are counted twice, the equivalent range used for the current UARFCN allocations represents less than 18% of the total UARFCN range available.

In the frequency domain, the current Band allocations (Band I to Band IX) represent a total of 415 MHz. Given that this requires less than 18% of the UARFCN range, it should be fair to assume that a total of another 1,6 to 2,0 GHz of spectrum could be managed, using the current channel separation of 200 kHz, without extending the total UARFCN range and without using overlapping UARFCN allocations. If the granularity in the channel separation is increased, the amount of spectrum that could be managed would increase proportionally.

Only the downlink UARFCN values have been considered here, but a similar exercise could be done also for the uplink values, with similar results.

Table 2: Current UTRA downlink UARFCN allocation map
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… 01f
	020 …
… 03f
	040 …
… 05f
	060 …
… 07f
	080 …
… 09f
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… 0bf
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… 15f
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… 17f
	180 …
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	1a0 …
… 1bf
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… 1df
	1e0 …
… 1ff
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