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1 Introduction
The UMTS900 WI proposal[1] has been approved in TSG RAN meeting #26. As described in the WI Sheet[1] that RAN WG_4 was designed as leading group for this work item UMTS900. The proposed task for RAN WG_4 was described in the UMTS900 WI Sheet[1] as 
· Study the BS and UE minimum RF performance requirements necessary to ensure the good co-existence of GSM and UMTS in the 900 MHz band in practical deployment scenarios.

· Any additional related issues.

The objective of the UMTS900 work item is to perform the necessary work to allow the introduction of UMTS in the 900 MHz and to update appropriate documents. 
The band to be considered is as follows:
· 880 – 915 MHz: Up-link (UE transmit, Node B receive)

· 925 – 960 MHz: Down-link (Node B transmit, UE receive)

The objective of this contribution is to identify i) the main issues that need to be analyzed and studied when setting the RF requirements for the UMTS900; ii) Complementary sharing studies for the introduction of UMTS in 900 MHz band; iii) a list of changes in TS25.104 and TS25.101 concerning RF requirements with suggestions and proposals.

2 Frequency band plan and Systems operating in adjacent bands
· 900 MHz band plan
900 MHz band was allocated to GSM systems in Europe, it includes Primary or Standard GSM (2x25 MHz) and Extended GSM (2x10 MHz), in total there are 2x35 MHz:
· Uplink:

880 – 915 MHz,  mobile transmit, base receive;

· Downlink:
925 – 960 MHz,  base transmit, mobile receive.
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It should be noted that the duplex distance between uplink and downlink blocks is of 45 MHz. The gap between the upper edge of uplink block and the lower edge of downlink block is only of 10 MHz, this small gap may have some impact on BS/UE sensitivity.
· Systems operating in adjacent bands
At 16th ECC-PT1 meeting, the systems operating in adjacent bands of 900 MHz band were identified[2,4] as

i) GSM-R(876-880 MHz Uplink, 921-925MHz downlink) has been deployed in several countries in Europe, it is operated at the first adjacent band to GSM/UMTS in 900 band. 

ii) Frequency range 960.0 - 1164.0 MHz is allocated to Aeronautical navigation and DME(Distance Measuring Equipment)

iii) TETRA system operates in frequency bands [5]
· 410-430 MHz
· 870-876/915-921 MHz
· 450-470 MHz
· 385-390/395-399.9 MHz
ECC-PT1 has decided to ask 3GPP to perform the additional sharing study between GSM and UMTS and between UMTS and UMTS for large cell size in rural area and to perform by itself the sharing study between UMTS and systems operating in adjacent bands[2, 3, 4]. 
Considering the very short time delay for the completion of UMTS900 work, and also that ECC-PT1 is performing the sharing and compatibility studies between UMTS900 and systems operating in adjacent bands, it is proposed for 3GPP RAN_4 not to perform sharing study between UMTS900 system and systems operating in adjacent bands. 
It should be noted that GSM-R system is deployed as a security system by railway companies for the signaling and control of trains, good protection can be required. Similarly that good protection of aeronautical navigation systems could also be required for security reason. These potential severe protection requirements for systems operating in adjacent bands may have an impact on UMTS900 BS/UE out of band emission characteristics.  Based on the sharing and compatibility study results of ECC-PT1, ECC-PT1 may ask 3GPP Ran_4 to revise the UMTS900 system RF performance requirements in the near future.   
3 Deriving UMTS900 RF requirements

3.1 Reusability of existing 850 MHz, 1800 MHz, 1900 MHz, 2100 MHz simulation results and RF requirements

The Band I RF requirements have been determined by system simulations assuming the 2 GHz propagation models of TR 25.942[6]. The system simulation methodology, assumptions, and results for the derivation of UMTS1800/1900 RF requirements are reported and described in TR25.885[7]. The same deployment scenarios and similar system simulation assumptions were used for the derivation of UMTS850 RF requirements, the summary of the simulation results can be found in the document[8].  The difference of propagation pathloss between 900 MHz band and 1800 MHz/2100 MHz bands can be as big as 10 dB, but the propagation pathloss difference between 900 MHz band and 850 MHz band is only of 0.46 dB, calculated with Hata model. So the simulation results for UMTS850 can be considered as valid for UMTS900. Therefore, it is proposed that, whenever applicable, the Band V (850 MHz band) RF requirements will be reused for UMTS900.   
As for receiver demodulation performance in multipath fading channels, it is proposed to apply the technique of velocity scaling as currently used in TS 25.101, 25.104 for the band-specific definition of the Multi-path fading propagation conditions as well for UMTS900. Considering the small difference of Doppler shift between 850 MHz band and 900 MHz band, the velocity scaling between UMTS850 and UMTS900 would be very small or negligible.
3.2 Additional deployment scenarios

For UMTS1800/1900, three deployment scenarios with cell range of 577 m and 2400 m have been studied, the simulation results are described in TR25.885[7]. For UMTS850, the same deployment scenarios have been used, the cell range used in the simulation goes up to 3.2 km. For UMTS900, as requested by ECC-PT1 in LS [3], the following additional deployment scenarios need to be studied:

1) Co-existence of GSM and UMTS in rural area with cell range of 5km for the scenario of 10 MHz “sandwich” coordinated operation;

2) Co-existence of GSM and UMTS in rural area with cell range of 5km for the scenario of 5 MHz uncoordinated operation;

3) Co-existence of UMTS and UMTS in rural area with cell range of 5km for the scenario of 5 MHz uncoordinated operation.

Based on the simulation results of these additional deployment scenarios, the UMTS900 RF requirements derived from the existing UMTS850 technical specifications could be revised accordingly if necessary. 
3.3 Channel Raster
The fundamental channel raster for all bands is fixed at 200 kHz for all of the bands. For the bands II, IV, V, additional “odd” channels were added in order to have 2.5 MHz carrier separation. 
The question of channel raster was raised at 16th ECC-PT1 meeting[2], but ECC-PT1 did not take any decision on this issue at its 16th meeting. In order to be in consistence with UMTS2100 and UMTS1800, it is proposed to use the basic channel raster of 200 kHz in the same way as for band I and III.

3.4 Co-existence with GSM  within the 900 MHz band
UMTS900 will co-exist with GSM900 in the same way as that between GSM850 and UMTS850 or between GSM1800 and UMTS1800. The RF requirements for UMTS850 and UMTS1800 for the co-existence between GSM and UMTS will be re-used and adapted for UMTS900. 
3.5 Co-existence with systems operating in adjacent bands
Considering that the systems operating in adjacent bands, such as GSM-R, TETRA, etc, have been in co-existence with GSM900 in reality. The out of band emissions of UMTS are not totally the same as that of GSM900, a study of the sharing and compatibility between UMTS900 and systems operating in adjacent bands appears useful and necessary. As stated in the section 2 that ECC-PT1 plans to perform the sharing study between UMTS900 and systems operating in adjacent bands. It is proposed: i) not to introduce any specific additional requirements for the protection of other radio systems in adjacent bands at the actual state; ii) to revise if necessary in a future time the UMTS900 specifications after the completion of ECC-PT1’s sharing and compatibility study report.
3.6 Specific Node B requirements for UMTS900

3.6.1 Proposed Transmitter Characteristics3.6.1.1 Mandatory category B spurious emission limits
Adopt mandatory Category B spurious emission limits for the transmitter transmitting in the band of 925-960 MHz.
3.6.1.2 Requirement for the protection of the BS receiver 
Add requirements for the protection of the BS receiver to prevent being desensitized by spurious emissions of its own or from a different BS transmitter.

Table xxx: Wide Area BS Spurious emissions limits for protection of the BS receiver

	Operating Band
	Band
	Maximum Level
	Measurement Bandwidth
	Note

	VIII
	880 – 915 MHz 
	-96 dBm
	100 kHz
	


Table xxx: Medium Range BS  Spurious emissions limits for protection of the BS receiver

	Operating Band
	Band
	Maximum Level
	Measurement Bandwidth
	Note

	VIII
	880 – 915 MHz 
	-86 dBm
	100 kHz
	


Table xxx: Local Area BS Spurious emissions limits for protection of the BS receiver

	Operating Band
	Band
	Maximum Level
	Measurement Bandwidth
	Note

	VIII
	880 – 915 MHz 
	-82 dBm
	100 kHz
	


3.6.1.3 Co-existence and co-location with GSM900 
This requirement is for the protection of the GSM MS and BS receivers operating in the 900 MHz band.  The requirements can be derived and adopted from the requirements used for UMTS850 and UMTS1800 in the existing specification.  
3.6.2 Proposed Receiver Characteristics3.6.2.1 Reference sensitivity

It is proposed to maintain the same reference sensitivity as given in the table below. This issue should be carefully evaluated and analyzed since the gap between the upper edge of uplink block and the lower edge of downlink block is of only 10 MHz, there could be some important duplexer loss due to this small gap.
Table xxx:  BS reference sensitivity levels

	BS Class
	Reference measurement channel data rate
	BS reference sensitivity level (dBm)
	BER

	Wide Area BS
	12.2 kbps
	-121
	BER shall not exceed 0.001

	Medium Range BS
	12.2 kbps
	-111
	BER shall not exceed 0.001

	Local Area BS
	12.2 kbps
	-107
	BER shall not exceed 0.001


3.6.2.2 Requirements to support co-existence with GSM900
In addition to the general requirements of BS receiver blocking characteristics, blocking requirements with narrowband interferer should be specified to support the co-existence with GSM900
Table xxx: Blocking performance requirement (narrowband) for Wide Area BS

	Operating Band
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Minimum Offset of Interfering Signal
	Type of Interfering Signal

	VIII
	880 ‑ 915 MHz
	- 47 dBm
	-115 dBm 
	2.8 MHz
	GMSK modulated*

	* GMSK modulation as defined in TS 45.004.


Table xxx: Blocking performance requirement (narrowband) for Medium Range BS

	Operating Band
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Minimum Offset of Interfering Signal
	Type of Interfering Signal

	VIII
	880 ‑ 915 MHz
	- 42 dBm
	-105 dBm 
	2.8 MHz
	GMSK modulated*

	* GMSK modulation as defined in TS 45.004.


Table xxx: Blocking performance requirement (narrowband) for Local Area BS

	Operating Band
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Minimum Offset of Interfering Signal
	Type of Interfering Signal

	VIII
	880 ‑ 915 MHz
	- 37 dBm
	-101 dBm 
	2.8 MHz
	GMSK modulated*

	* GMSK modulation as defined in TS 45.004.


3.6.2.3 Requirements to support co-location with GSM900 BS
The optional requirements for supporting the co-location with GSM900 BS exist already in the existing technical specification. Those requirements are valid and applicable to UMTS900. 
3.6.3 Co-existence with UTRA-FDD operating in Band I, III, VII(2.6 GHz band)It is expected that UTRA FDD operating in the 900 GHz band needs to co-exist with UMTS2100 (band I), UMTS1800 (band III), and UMTS2600 (band VII). Support for co-existence needs to be reflected by additional optional requirements for:

· Spurious emissions for co-existence in the same geographical area and for BS co-location.
· Blocking requirements for BS co-location.
The requirements can be set according to the requirements used in the existing specifications.
3.6.4 Co-existence with GSM1800 It is expected that UTRA FDD operating in the 900 MHz band needs to co-exist with GSM1800. Support for co-existence needs to be reflected by additional requirements for:

· Spurious emissions for co-existence is the same geographical area and for BS co-location.
· Blocking requirements for BS co-location.
The requirements can be set according to the requirements used in the existing specifications.

3.6.5 Co-existence with UTRA-TDD operating in 1900-1920 MHz and 2010-2025 MHz bands It is expected that UTRA FDD operating in the 900 MHz band will co-exist with UTRA TDD (both 3.84 Mcps option and 1.28 Mcps option) operating within the 2 GHz band (1900-1920 MHz and 2010-2025 MHz). Support for co-existence needs to be reflected by additional requirements for spurious emissions for co-existence in the same geographical area and for BS co-location.

3.7 Specific UE requirements for UMTS900
3.7.1 Proposed Transmitter Characteristics3.7.1.1  UE power classes
For UE power classes 1 and 2, a number of RF parameter are not specified for several bands. Considering that one of the UMTS900 applications is for UMTS coverage extension in rural area, usually UMTS uplink is the limiting factor for coverage, higher UE Tx power could help the coverage extension, UE classes 1 and 2 may represent an important interest for UMTS900. But by considering that the UE performance requirements for UE classes 1 and 2 have not been studied and specified for all other frequency bands in the existing technical specifications, it is proposed to define UMTS900 UE requirements only for UE classes 3 and 4 in the same way as for other frequency bands. 
3.7.1.2 Spurious emissions
In addition of general spurious emissions requirements, the following additional spurious emissions requirements are to be added for the protection of GSM and UMTS UEs.
Table xxx: Additional spurious emissions requirements

	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	VIII
	921 MHz  f < 925 MHz
	100 kHz
	-60 dBm 

	
	925 MHz ( f ( 960 MHz
	3.84 MHz
	-60 dBm

	
	1805 MHz  f  1880 MHz
	3.84 MHz
	-60 dBm

	
	2110 MHz  f  2170 MHz
	3.84 MHz
	-60 dBm

	
	2620 MHz  f  2690 MHz
	3.84 MHz
	-60 dBm


3.7.2 Proposed Receiver Characteristics3.7.2.1 Reference sensitivity
Good UE sensitivity will be helpful for getting larger UMTS downlink coverage, the preliminary proposal for UE reference sensitivity is the same as that for band I. Considering the small gap of 10 MHz between the upper edge of uplink block and the lower edge of downlink block, a detail technical evaluation is needed for the UE reference sensitivity, based on the further detail technical analysis, this initial proposal can be revised accordingly.

Table xxx: Test parameters for reference sensitivity

	Operating Band
	Unit
	DPCH_Ec <REFSENS> 
	<REFÎor>

	VIII
	dBm/3.84 MHz
	-117
	-106.7


3.7.2.2 Blocking characteristics
The in-band blocking and out of band blocking requirements for UMTS900 will be derived from the existing specifications for the band V(UMTS850) and band III(UMTS1800).

Narrow band blocking requirements for UMTS900 can also be derived from the existing specifications for band III (UMTS1800).
Table xxx: Narrow band blocking characteristics

	Parameter
	Unit
	Band II, Band IV and Band V
	Band III, VIII

	DPCH_Ec
	dBm/3.84 MHz
	<REFSENS> + 10 dB
	<REFSENS> + 10 dB

	Îor
	dBm/3.84 MHz
	<REFÎor> + 10 dB
	<REFÎor> + 10 dB

	Iblocking  (GMSK) 
	dBm
	-57
	-56

	Fuw (offset) 
	MHz
	2.7
	2.8

	UE transmitted mean power
	dBm
	20  (for Power class 3)

18  (for Power class 4)


3.7.2.3 Intermodulation characteristics (narrow band)
Receiver intermodulation characteristics requirements with narrow band interferer for UMTS900 can also be derived from the existing specifications for band III (UMTS1800).
Table xxx: Receive intermodulation characteristics

	Parameter
	Unit
	Band II, Band IV and Band V
	Band III, VIII

	DPCH_Ec
	dBm/3.84 MHz
	<REFSENS>+ 10 dB
	<REFSENS>+ 10 dB

	Îor
	dBm/3.84 MHz
	<REFÎor> + 10 dB
	[<REFÎor> +10 dB

	Iouw1 (CW)
	dBm
	-44
	-43

	Iouw2 (GMSK)
	dBm
	-44
	-43

	Fuw1 (offset)
	MHz
	3.5
	-3.5
	3.6
	-3.6

	Fuw2 (offset)
	MHz
	5.9
	-5.9
	6.0
	-6.0

	UE transmitted mean power
	dBm
	20  (for Power class 3)

18  (for Power class 4)


3.8 Impact on other UMTS frequency bands
This is not related to this work item UMTS900, however, it should be noted that additional co-existence requirements for same geographical area, co-location may need to be updated in the technical specifications for the following bands:
· UMTS1800 (band III)
· Spurious emissions

· Blocking characteristics
· UMTS2100 (band I)
· Spurious emissions
· Blocking characteristics

· UMTS2600 (band VII)
· Spurious emissions

· Blocking characteristics

· UTRA-TDD in 1900-1920 MHz and 2010-2025 MHz bands
· Spurious emissions

· Blocking characteristics
4 Required changes to the Specifications

4.1 Required changes to TS 25.104

Required changes in specification TS 25.104 are summarized in Table 1. Requirements which are not shown are applicable to UMTS900 (band VIII) without any modifications from the existing specifications.

Table 1. Proposal of Required Changes in TS 25.104 (v 6.8.0)

	Section
	Requirement
	Proposal of Required Changes in TS 25.104

	4.3
	Regional requirements
	Addition of co-existence clauses needed

	5.2
	Frequency bands


	Addition of the frequency band as Band VIII.

· 880 – 915 MHz: Uplink (UE transmit, Node B receive)

· 925 – 960 MHz: Downlink (Node B transmit, UE receive)



	5.3
	TX-RX frequency separation
	Addition of this requirement for Band VIII.

· 45 MHz

	5.4.3
	Channel number
	Existing UARFCN definitions can be used for Band VIII.

	6.6.2.1
	Spectrum emission mask
	Addition of this requirement for Band VIII.

· Same values as for Band III

	6.6.3.1
	TX Spurious emissions


	Addition of appropriate tables for Band VIII.

· Add Table with Cat B spurious emissions similar to Table 6.9B for Band III 

	6.6.3.2
	Protection of BS receiver of own or different BS
	Addition of requirements for Band VIII.

· Add receiver protection levels for 880 – 915 MHz to Tables 6.10, 6.10A, 6.10B

	6.6.3.3 – 6.6.3.4
	Spurious emissions / Co-existence requirements
	Addition of  requirements for Band VIII.

· Extend the scope of these requirements from Band III to VIII

	7.5.1
	Blocking characteristics
	Addition of requirements for Band VIII. 

· Follow the same pattern as for Band III

	7.5.2
	Blocking/Co-location
	Addition of requirements for Band VIII.

· Extend the scope of these requirements from Band III to VIII

	7.6
	Intermodulation characteristics
	Addition of requirements for Band VIII.

· Extend the scope of these requirements from Band III to VIII

	7.7
	Spurious emissions
	Addition of requirements for Band VIII.

	Annex B
	Multi-path fading propagation conditions
	Add velocity scaled speeds for Band VIII

· Same way as for band V


4.2 Required changes to TS 25.101

Required changes in specification TS 25.101 are summarized in Table 2. Requirements which are not shown are applicable to UMTS900 without any modifications from the existing specifications.

Table 2. Proposal of Required Changes in TS 25.101 (v 6.6.0)
	Section
	Requirement
	Discussion / Required Changes in TS 25.101

	5.2
	Frequency bands


	Addition of frequency band VIII
· 880 – 915 MHz: Uplink (UE transmit, Node B receive)

· 925 – 960 MHz: Downlink (Node B transmit, UE receive)

	5.3
	TX-RX frequency separation
	Addition of this requirement for Band VIII.

· 45 MHz

	5.4.3
	Channel number
	Additional UARFCN definitions for Band VIII.

	5.4.4
	UARFCN
	Define UARFCN range for band VIII.

	6.2.1
	UE maximum output power
	Addition of band VIII

	6.6.2.1
	Spectrum emission mask
	Addition of spectrum emission mask requirements for Band VIII.

	6.6.3
	TX spurious emissions


	Addition of additional TX spurious emissions requirements for Band VIII.

· Requirements can be set according to the patterns used in the existing specifications.
· Requirements should be written for GSM900, GSM1800, UMTS1800 and UMTS2000, UMTS2600 down-link bands.

	7.3
	Reference sensitivity level
	Addition of reference sensitivity level requirement for band VIII.

· Existing REFSENS definitions for Band V can be used for Band VIII.

	7.6
	Blocking characteristics
	Addition of in-band blocking, out of band blocking, narrow band blocking requirements for band VIII

	7.8
	Intermodulation characteristics
	Addition of Intermodulation characteristics for band VIII

· Requirements to be derived from the patterns for band III.

	7.9
	Spurious emissions
	Addition of requirements for band VIII

	Annex B
	Propagation conditions
	Addition of velocity scaled speeds for Band VIII

· Velocity used for band V is to be used for band VIII.


5 Conclusions

In this contribution the needed changes in TS 25.104 and 25.101 for the introduction of UMTS900 have been discussed and proposed.  The basis is to specify the RF requirements from the existing specifications of band V and III. These requirements may need to be revised after the completion of sharing study on additional deployment scenarios.

It is proposed that RAN4 to considers these proposals and to agree on the framework for deriving the relevant UMTS900 BS and UE RF performance requirements in this meeting. Based on the agreement, a set of tentative CR’s to the Rel-6 specifications could be made available at the next RAN4 meeting.
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