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1 Introduction

Last meeting, several contributions were submitted on co-existence issue for introducing S-UMTS [1][2][3]. Further discussion in this meeting continues in [4][5][6]. In this contribution, we summarize the issue identified and propose a text proposal for TR25.701 from BS side. 
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7.1.6
Impacts on coexistence
According to the LS sent by RAN1, the following scenarios are potential for Time dilation UMTS to be deployed:

Table 7.1.6-1 Potential scenarios for Time dilation UMTS
	Mode of Operation
	Bandwidth
	Comments
	Bands

	Standalone
	2.5Mhz (corresponds to N=2)
	Support for DCH shall be considered.
	Band VIII as the first band to consider

	Standalone
	1.25Mhz (corresponds to N=4)
	HSPA data only
	Band VIII as the first band to consider

	Multi-carrier
	5MHz + 2.5 MHz (corresponds to N=2)

5 MHz+ 1.25 MHz (corresponds to N=4)
	6 MHz of contiguous band to consider first
	Band VIII as the first band to consider

	Standalone
	2.5Mhz (corresponds to N=2)
	To understand the impact of band
	Band I as the first band to consider


Note 1: Multi-carrier 5 MHz + 2.5 MHz in 6 MHz can be de-prioritized.

Note 2: Assumption on Occupied BW for a single S-UMTS carrier:
· BS-UMTS(x) = (5MHz/N – x), x=0 as the common assumption. 
· Interested companies can study x>0. Results and conclusion can be captured in the TR for each case.
Note 3: For multi-carrier case, half of the occupied BW of each carrier shall be maintained toward the edge of the available spectrum.
In RAN 4 #67 it was decided to investigate the following area:

· NodeB transmitter characteristics against the existing TS 25.104 (Standalone) and TS 37.104 (Multi-carrier)
· Metric: ACLR, UEM

· Scenarios: Multi-carrier and Standalone 

· UE transmitter characteristics against the existing TS 25.101

· Metric: ACLR, SEM

· Scenarios: Standalone 

· NodeB receiver blocking compared to the existing TS 25.104 (Standalone) and TS 37.104 (Multi-carrier)

· Metric:

· Band I: ACS and in-band blocking

· Band VIII: ACS, in-band blocking and narrow band blocking

· Scenarios: Standalone 

· UE receiver blocking compared to the existing TS25.101

· Metric

· Band I: ACS and in-band blocking

· Band VIII: ACS, in-band blocking and narrow band blocking

· Scenarios: Multi-carrier and Standalone 
Under the following assumptions

· PSD: Same PSD, Same Power, Other PSD

· PA for multi-carrier BS: A common PA, separate PAs 
· BS: Wide area BS
· Multi-carrier BW assumption

· Nominal spacing

· 6 MHz

· Note that the following assumptions are considered in RAN 1 for the analysis:

· The distance from the center carrier frequency to the band edge should be at least 2.5 MHz for legacy UMTS carriers and 2.5/N MHz for 5/N MHz S-UMTS carriers.

· A 5 MHz nominal bandwidth shall be considered for legacy UMTS

· For the 3.84/N Mcps carrier, a 5/N MHz bandwidth is assumed. The carrier separation depends on the specific scenario.

7.1.6.1
BS transmitter characteristics
ACLR and SEM are two requirements which limit the interference level to adjacent systems. RAN 4 has conducted initial evaulation considering current UMTS SEM and ACLR requirement for Time dilation UMTS carrier. The following observations were made:
· As the bandwidth decrease, the margin between signal spectrum and UMTS mask at the bandwidth edge also decrease;

· The margin between spectrum and UMTS mask at the bandwidth edge is smaller for the same power case than that for the same PSD case;

·  For FCC regulatory requirement, -13dBm requirements shall be fulfilled in narrower bandwidth.

In addition, several options of spectrum emission mask for time dilation UMTS are also discussed [1][2][3]:

· Option 1: UMTS mask

·   One company’s results show that UMTS mask (without additional offset) can be met [1] [2]. However, UMTS mask feasibility for Time dilation UMTS as minimum requirements requires further study.
· Option 2: MSR BC2 mask applied for all the bands

·   It is feasible to meet MSR BC2 mask defined in 37.104 for Time dilation UMTS for all the bands. 
· Option 3: Follow MSR specification (as done for LTE with narrow carrier), i.e. BC1 mask for BC1 bands such as band I and BC2 mask for BC2 bands such as band VIII

·   It is feasible to meet MSR BC1 mask for BC1 bands Time dilation UMTS and BC2 mask for BC2 bands Time dilation UMTS
·   According to BC1 mask defined in 37.104 the requirements for receiver and transmitter shall apply with a frequency offset from the lowest and highest carriers to the RF bandwidth edges (Foffset, RAT) equal to BWChannel/2 + 200 kHz . This implies that the distance from the center carrier frequency to the band edge should be at least 2.5/N +200KHz MHz for 5/N MHz Time dilation UMTS carriers. Additional offset introduced by this mask may have implication on the multi-carrier scenarios agreed in RAN1. It may or may not affect conclusions in RAN1 study for the multi-carrier scenario.
· Option 4: MSR BC1 mask for all the bands

·   It is feasible to meet MSR BC1 mask for Time dilation UMTS.
·   Same comments as for option 3 apply.
For ACLR requirement, based on one company’s measurement results [1], we have observations as below:
· Time dilation UMTS (same PSD or same power) has comparable ACLR toward UMTS and Time dilation UMTS systems when compared to UMTS.
· UMTS has comparable ACLR toward Time dilation UMTS systems when compared to UMTS to UMTS ACLR.
7.1.6.2
BS receiver characteristics
From BS receiver side, legacy UMTS/LTE BS receiver performance such as ACS and in-band blocking requirements should be investigated in presence of Time dilation UMTS interference because of the closer interference frequency offset from the RF bandwidth edge and possible higher interference PSD level. It may cause additional interference to the receiver and impact performance of existing receivers of those in-field BS as currently there is no requirement to satisfy rejection of signal with such parameters. 

[image: image1.png]


[image: image2.png]2.5 MHz

2.5 MHz




Figure 7.1.6.2-1 Minimum offset of adjacent channel signal for 2.5MHz S-UMTS
Based on the analysis from two companies [5] [6], in current specification, narrow band blocking requirement is more stringent than ACS requirement with interference of Time dilation UMTS carrier. The narrow band blocking interference with GMSK modulated signal has higher interfering power, narrower interfering bandwidth and closer frequency offset compared with adjacent Time dilation UMTS interference, but shares the same sensitivity degradation with current ACS requirement (6dB desensitisation). From this point of view, for the BS in the band which has narrow band blocking requirement like Band VIII, the impact of introducing Time dilation UMTS carrier would be further reduced because of the stricter design to resist narrow band blocking interference. For the band which has no narrow band blocking requirement, further analysis needs to be done, for example for Band I. Another issues might be connected with existing blocking performance as currently there are no requirements to satisfy rejection of -40dBm interfering signal with the offset of 3.75MHz for N=2 and 1.875MHz for N=4 (see Figure 7.1.6.2-1).
Based on the test results on some commercial BS provided by one company [4], it is shown that Time dilation UMTS interfering signal affects legacy BS receiver in a similar way as the legacy UMTS interferer, regardless of whether the Time dilation UMTS interfering signal has the same power or the same PSD as the legacy UMTS interfering signal. The same conclusion is expected to be valid for LTE and GSM.
[1] R4-133349, “BS Tx coexistence aspects for S-UMTS”, Huawei

[2] R4-133351, “SEM analysis for scalable UMTS carrier”, Huawei
[3] R4-133852, “Time-Dilated UMTS: BS emissions”,
 Ericsson, ST-Ericsson
[4] R4-133350, “BS Rx coexistence aspects for S-UMTS”, Huawei
[5] R4-132338, “ Co-existence issue for S-UMTS”, Huawei

[6] R4-133846, “Further study on co-existence of Scalable UMTS”, NSN
<End of TP>
3GPP


