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1 Background
In last meeting, co-existence issue for introducing S-UMTS was initially discussed [1]. This contribution discusses the co-existence issue further. Based on the co-existence analysis, this contribution also studies the feasibility of base station to meet these co-existence requirement and some candidate solutions for the potential problem are provided as well.
2 Discussion
2.1 Overview of Co-existence issue
Co-existence simulation was conducted when introducing UMTS, i.e. between two 5MHz UMTS carriers or between 5MHz UMTS carrier and GSM system. As S-UMTS being introduced, in principle, co-existence study should be considered for the new scenarios with legacy UMTS system, LTE system and GSM system. Obviously, a number of scenarios need to be studied. However, based on previous simulation results of co-existence study for LTE, we should be able to decide if similar conclusions can be drawn without actual simulation for S-UMTS, since typical co-existence simulation campaign is time-consuming. 
For LTE system with six different channel bandwidths and CA scenario with aggregated bandwidth less than 40MHz, the following scenarios have been simulated and results were captured in TR36.942 [2]. 

Table 1 Simulation scenarios for LTE
	Case
	Aggressor
	Victim
	Simulated link

	a
	10MHz E-UTRA
	10MHz E-UTRA
	Uplink/ Downlink

	b
	20 MHz E-UTRA
	5 MHz E-UTRA
	Uplink

	c
	5MHz E-UTRA
	5MHz UTRA
	Uplink/ Downlink

	d
	1.25MHz E-UTRA
	GSM
	Downlink

	e
	1.25/5MHz E-UTRA
	GSM
	Uplink

	f
	40MHz CA
	10MHz E-UTRA
	Uplink/ Downlink

	g
	40MHz CA
	40MHz CA
	Uplink/ Downlink

	h
	40MHz CA
	5MHz UTRA
	Uplink/ Downlink


Similarly, potential co-existence scenarios to be studied for S-UMTS are listed in Table 2, where Y denotes 2.5/1.25MHz UTRA channel bandwidth and X for different E-UTRA channel bandwidths.

Table 2 Potential co-existence scenarios for S-UMTS
	Case
	Aggressor
	Victim
	Simulated link

	1
	2.5/1.25MHz UTRA
	2.5/1.25MHz UTRA
	Uplink/ Downlink

	2
	2.5/1.25MHz UTRA
	5MHz UTRA
	Uplink/ Downlink

	3
	2.5/1.25MHz UTRA
	X MHz E-UTRA
	Uplink/ Downlink

	4
	2.5/1.25MHz UTRA
	GSM
	Uplink/ Downlink

	5
	5MHz+YMHz UTRA
	2.5/1.25MHz UTRA
	Downlink

	6
	5MHz+YMHz UTRA
	5MHz UTRA
	Downlink

	7
	5MHz+YMHz UTRA
	5MHz+YMHz UTRA
	Downlink

	8
	5MHz+YMHz UTRA
	X MHz E-UTRA
	Downlink

	9
	5MHz+YMHz UTRA
	GSM
	Downlink


Based on the simulation results for the LTE scenarios we can have some analysis on above potential scenarios for S-UMTS:

1. For coexistence with symmetric bandwidth for aggressor and victim, channel bandwidth is not a sensitive factor and similar simulation result is expected. Case 1 and 7 belong to this situation.

2. For coexistence with asymmetric bandwidth, for the case where the aggressing network bandwidth is lower than the victim network bandwidth, the impact of the aggressing UEs to the victim BS is lower than for the case of symmetric bandwidth. Therefore this scenario is expected to co-exist better than that for symmetric bandwidth. Case 2 belongs to this situation.
3. For coexistence with asymmetric bandwidth, for the case where the aggressing network bandwidth is larger than the victim network bandwidth, the impact of the aggressing UEs to the victim BS is larger than for the case of symmetric bandwidth. But for LTE with 20MHz carrier to 5MHz carrier scenario, the impact is still in an acceptable range. Case 5 and 6 belong to this situation, but only downlink is considered here. For DC-HSDPA scenarios, base station has the same ACLR requirement as single carrier; therefore, no co-existence problem is foreseen in these cases.
4. For coexistence with LTE or GSM system, smaller bandwidth of 2.5/1.25MHz certainly will generate less interfering to the adjacent band than legacy 5MHz carrier, therefore Case 3 and 4 are expected to co-exist well.

5. For coexistence with LTE or GSM system, base station supporting new DC-HSDPA scenarios is expected to have the same ACLR requirement as single carrier. Therefore Case 5 and 6 are also expected to co-exist well.

Based on the above analysis, some observations can be achieved for S-UMTS:
· Existing co-existence simulation results can provide the guidance and no additional co-existence simulation is foreseen for introducing S-UMTS.
· Existing ACLR/ACS requirement for adjacent channel of same bandwidth can guarantee the co-existence performance with all other systems of the same and different RAT.

· Existing ACS requirement can guarantee the co-existence performance of the legacy system in the presence of S-UMTS interference. Considering the closer interference frequency offset, some worried may exist and further analysis is provided in the next section.
2.2 Feasibility of co-existence requirements
Based on co-existence analysis in section 2.1, in this section we further analyze the co-existence related requirements for stand-alone scalable UMTS carrier and evaluate the feasibility.
2.2.1 BS UEM requirement for S-UMTS
Figure 1 shows UEM requirement of current 5MHz UMTS carrier for wide area BS (Pout>=43dBm). The UEM can be divided into four parts. The first part is 0~0.2MHz with flat mask from RF bandwidth edge; the second part is 0.2~1MHz with a slope mask from RF bandwidth edge; the third part is 1~5MHz still with a flat mask; the last part is beyond 5MHz from RF bandwidth edge.
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Figure 1 UEM requirement for 5MHz UMTS for wide area BS

Before we discuss UEM requirement for scalable UMTS carrier, we can refer to LTE mask for small channel bandwidth to get some guidance. Figure 2 shows Category B option 2 UEM requirement for LTE for wide area BS. For small channel bandwidth of 1.4MHz and 3MHz, it is observed that the first part of 0~0.2MHz from channel edge is more relaxed for small bandwidth than that for 5MHz carrier.
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Figure 2 UEM requirement for LTE for wide area BS (Category B, option 2)
GSM modulation spectrum was adopted in the first part. This requirement is also aligned with MSR BC2 requirement with GSM or E-UTRA 1.4 or 3MHz carriers adjacent to RF bandwidth edge. For S-UMTS, it could also reuse this requirement to guarantee the same co-existence performance as MSR with GSM system.

In TS 37.104, another solution for small bandwidth carrier at RF bandwidth edge is to reserve 200kHz guard band for BC1/BC3 band. The following table is copied from TS37.104.
	RAT
	Foffset, RAT

	1.4, 3 MHz E-UTRA
	BWChannel/2 + 200 kHz

	5, 10, 15, 20 MHz E-UTRA
	BWChannel/2

	UTRA FDD
	2.5 MHz


So far, three options are identified to solve this implementation problem:
Option1: Reuse MSR BC2 requirement for the frequency offset 0~0.2MHz from RF bandwidth edge.

Option2: Reserve 200kHz guard band if scalable UMTS carrier placed adjacent to RF bandwidth edge.

Option3: Option 1 for BC2 band and Option 2 for BC1 band.

In order to minimize the change on specification, we propose option 1 to be accepted for 25.104 and option 3 to be accepted for 37.104.
Proposal 1: For S-UMTS, it is proposed option 1 to be accepted for 25.104 and option 3 to be accepted for 37.104. This proposal can maintain the same co-existence performance as MSR and LTE (Category B, option 2) with GSM system and make BS implementation feasible for S-UMTS.
2.2.2 BS ACLR requirement for S-UMTS
For Scalable UMTS carrier, in order to protect the same bandwidth carrier in adjacent channel, it is proposed to define the same ACLR requirement for adjacent channel with same occupied bandwidth as the assigned channel. It also means scalable UMTS carrier will supply less interference than legacy 5MHz UMTS carrier and the ACLR requirement for other bandwidth will be better.
Proposal 2: It is proposed to define the same ACLR requirement (45dB for 1st adjacent channel and 50dB for second adjacent channel) for adjacent channel with same occupied bandwidth as the assigned channel.
2.2.3 BS ACS performance for legacy system
For the uplink, legacy UMTS/LTE BS receiver performance shall be investigated when receiving S-UMTS interference because of the closer interference frequency offset from the RF bandwidth edge. Some factors could impact ACS requirement, such as cross-modulation with TX leakage, reciprocal mixing product with LO phase noise and filter rejection of adjacent channel.
It should be noted that narrowband blocking requirement is more tighten than the ACS requirement [3]. Therefore, the ACS requirement is removed in MSR specification. Current narrow band blocker for UMTS carrier has higher interfering power, narrower interfering bandwidth and closer frequency offset compared with adjacent S-UMTS interference. It is expected that for S-UMTS adjacent interference, cross-modulation product and reciprocal mixing product will give less impact on performance degradation than current narrow band blocker.
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Figure 4 ACS performance for legacy 5MHz UMTS carrier
Regarding the residual adjacent interference level, the ACS filter can provide enough rejection immediately outside the 5MHz occupied bandwidth for legacy 5MHz carrier shown in Figure 4 a), and based on the same rejection capability of the filter,
· If the UE transmits S-UMTS carrier with same PSD level shown in Figure 4 b), it means the adjacent interference will decrease by 3dB and the residual adjacent interference will also decrease. 
· If the UE transmits with the same power and double PSD level shown in Figure 4 c), the residual adjacent interference will maintain the same level because of half bandwidth.
LTE system itself has small bandwidth interference with higher PSD and closer frequency offset. Moreover, considering lower PAPR of UMTS carrier, legacy LTE system also will not be degraded by S-UMTS interference. GSM system also could have small bandwidth interference of GSM or LTE carrier, the same conclusion can be concluded for S-UMTS as LTE.
Based on the analysis above, it can be concluded that legacy BS receiver performance will not be degraded by S-UMTS interference.
Proposal 3: Based on the analysis, it can be concluded that legacy BS receiver performance will not be degraded by S-UMTS interference.
3 Conclusion

This contribution discusses co-existence issues for S-UMTS. Based on the feasibility analysis, some proposals for UEM/ACLR/ACS requirements are proposed to guarantee the co-existence performance:
Proposal 1: For S-UMTS, to maintain the same co-existence performance as MSR and LTE (Category B, option 2) with GSM system and make BS implementation feasible for S-UMTS, it is proposed option 1 to be accepted for 25.104 and option 3 to be accepted for 37.104. 

Option1: Reuse MSR BC2 requirement for the frequency offset 0~0.2MHz from RF bandwidth edge.

Option2: Reserve 200kHz guard band if scalable UMTS carrier placed adjacent to RF bandwidth edge.

Option3: Option 1 for BC2 band and Option 2 for BC1 band.
Proposal 2: It is proposed to define the same ACLR requirement (45dB for 1st adjacent channel and 50dB for second adjacent channel) for adjacent channel with same occupied bandwidth as the assigned channel.
Proposal 3: Based on the analysis, it can be concluded that legacy BS receiver performance will not be degraded by S-UMTS interference.
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