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Discussion and Decision
1. Introduction
In UMTS FDD system, the channel bandwidth is only defined as 5MHz, which may be not suitable for deploying in frequency spectrum of less than 5MHz or non-multiple of 5MHz. A study item aiming at scalable bandwidth UMTS was approved at RAN #58 plenary [1] and the study will be initiated at this RAN1 meeting. Identify the target scenarios is one of main objectives of the study, which was described in [1] as below:

·  Identify the target scenarios for scalable bandwidth support in UMTS, including suitable bands, channel bandwidths (less than 5MHz), multi-carrier combinations, type of services to be supported (e.g. voice, voice and data, data only)
· Identify single carrier deployment scenarios 
· Identify multiple carrier deployment scenarios
· Identify applicable bandwidth options for available channel bandwidth in different target scenarios
In this contribution, we describe deployment scenarios according to our available spectrum resources and potential requirements. 
2. Scalable UMTS Deployment Scenarios
1.1. Overview

In the last few years, subscribers are keeping growing and diverse wireless applications on smart terminals lead to data throughput increasing in wireless system. Thus operators are facing the pressure on system capacity and frequency efficiency improvement seems more and more important. 

China Unicom has 6 MHz in Band VIII for GSM system and 15MHz in Band I for UMTS FDD system. Our UMTS network has evolved to HSPA+ to provide higher data speed, and it is also considered that refarming frequency resource of Band VIII for extending coverage especially in rural areas. Simulations and lab tests have been launched to study UMTS in 900MHz coexisting with GSM and other operators. And some initial results indicate that UMTS deployment in Band VIII is feasible. But our available frequency resource in 900MHz is 6MHz and solutions to ensure frequency used more efficiently should be investigated. Therefore, we proposed this study item.
The motivation of the study is to support scalable bandwidth (less than 5MHz) in UMTS FDD system. For the purpose of researching candidate solutions and performance evaluation, identification of the deployment scenarios at initiate stage is important. Typically, the two types of scalable UMTS are single carrier scenario and multicarrier scenario. Both scenarios have been involved as topics in the SID [1]. 
1.2. Deployment Scenario 1- Single Carrier
In this scenario, the scalable carrier can be supported as standalone utilization. 



Figure 1: Band I frequency resources of China Unicom
In Band I, we have 15MHz frequency resource used for HSPA/HSPA+ system as illustrated in Figure 1. We envision using single carrier scenario in Band I. 


Figure 2: S-UMTS used in Band I
Practically, 99% of power of 5MHz UMTS is concentrate in the middle 4MHz which means that bandwidth of UMTS could be narrowed down to 4.2MHz. This technique has been commercially deployed by some operators. By using this technique, the contiguous 15MHz could be divided into 3 carriers of 4.2MHz and therefore still left 2.4MHz could be used. If 2.4MHz of scalable carrier could be implemented in this scenario, the frequency resource will be utilized most sufficiently. It is explicit that in this scenario the carrier reallocation should be employed.
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Figure 3: Single carrier deployment scenario
One of single carrier deployment scenarios is shown in Figure 3. This scalable frequency in scenario is dedicated to specific use cases such as small cell and MTC in order to avoid co-channel interference and signaling overload to existing macro network. Take small cell for example, the macro layer could still use the normal UMTS carriers (F1~F3) and small cells could adopt scalable carrier (F4). Thus the co-channel interference between different layers in HetNet deployment is avoided efficiently. It is noticed that if small cells are deployed for hotspot’s capacity the bandwidth of scalable carrier (2.4MHz or 2.1MHz) seems not enough for provide sufficient capacity. In this case, macro NodeB can deploy 2 normal carriers (e.g. F1, F2) while scalable carrier (F4) and one normal carrier (e.g. F3) are dedicated to small cells. And this case will be classified to scenario 2 which is illustrated in next sub section.
Besides the above, single carrier scenario has other characteristics as the following:

· Both voice and data services should be supported on single carrier. Since scalable carrier is used separately in this scenario, it should support both voice and data services to serve new UEs.

· Single carrier has capability of scheduling, control and RRM for UEs. Cross-carrier scheduling is not applied to single carrier scenario. Therefore it is necessary to support functions of scheduling, control information transmitting, RRM measurement and management on single carrier.
Distinguished from whether or not enhancement is applied, the scenario can be further divided into two cases:
1. Non enhanced single carrier

2. Enhanced single carrier

Non enhanced single carrier: In this case single carrier solution would reuse UMTS FDD radio access protocols and procedures as much as possible. 
Enhanced single carrier: In order to improve frequency efficiency and increasing user’s information transmission, necessary enhancements can be introduced. Such as control channel enhancement, pilot enhancement, feedback scheme enhancement and signaling procedures optimization in order to reduce the overhead and achieve the comparable performance as normal UMTS. Enhanced single carrier could also be applied to energy saving feature. Furthermore, the data rate of MTC UE is much lower than general UE thus this scenario is also applicable to MTC.
To summarize the single carrier scenario, our proposal about this scenario is as the following.
Proposal 1: The descriptions of single carrier scenario: 
· One of suitable bands is Band I and other bands depend on other operators’ requirements. 
· Channel bandwidths in this scenario should be no less than 2MHz, for example 2.4MHz.
· Both voice and data services should be supported.
· Scalable carrier has capability of scheduling, control and RRM for UEs.
· This scenario can be dedicated to some use cases such as small cell and MTC.
· This scenario can be further divided into two cases: non enhanced single carrier and enhanced single carrier; enhancements include control channel enhancement, pilot enhancement, feedback scheme enhancement, signaling procedures optimization, etc.
1.3. Deployment Scenario 2- Multicarrier

In multicarrier scenario, scalable carrier is combined to normal UMTS carrier. 

      
Figure 4: Band VIII frequency resources of China Unicom

In Band VIII, we have 6MHz frequency resource used for GSM system as shown in Figure 4. We consider refarming this band to HSPA/HSPA+ network in the further. 

Figure 5: S-UMTS used in Band VIII
In Figure 5, by employing different bandwidths of normal UMTS carrier, the left frequency resource could be different as illustrated in Table 1. 
Table 1: Candidate frequency utilization cases in Band VIII

	Bandwidth of Normal UMTS (MHz)
	Left Frequency Resource of 6MHz (MHz)

	4.8
	1.2

	4.2
	1.8

	3.8
	2.2


As the above table illustrated, the frequency resource could used to scalable UMTS is 1.2, 1.8 or 2.2MHz. The bandwidth of scalable carrier should be further studied considering not introduce additional interference to GSM system and utilize frequency resource as much as possible.
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Figure 6: Multicarrier deployment scenario- Macro layer

As Figure 6 shows, multicarrier scenario is deployed in the macro layer in which Fn indicates normal UMTS carrier and Fs indicates scalable carrier. The scalable carrier is not limited to combine with Band VIII, other bands are also feasible depending on operator’s requirement. The extended case of this scenario is configured more than 2 carriers to one macro NodeB, in other words 3 or 4 carriers including at least one scalable carrier configured to macro. 
Another deployment scenario of multicarrier is shown in Figure 3, small cells can apply one normal UMTS carrier (e.g. F3) and one scalable carrier (F4) for hotspot capacity requirement. The requirements of the above two scenarios are nearly the same. 
Other characteristics of this scenario are as below.
· Normal UMTS carrier as primary carrier: 

· Voice service is preferentially transmitted on primary carrier, since time delay tolerance requirement of voice service is higher.
· In combination mode, the existing multicarrier mechanism should be reused as much as possible.
· Scalable carrier as secondary carrier: 

· Data service is primarily supported on scalable carrier. Whether voice service can be supported on this carrier should be further investigated based on performance evaluation.

· Scheduling, control and mobility of UEs on scalable carrier will be based on primary carrier. Cross-carrier scheduling mechanism is reused as much as possible.
Based on whether employ enhancements on scalable carrier or not, this scenario can also be further divided into two cases:
1. Non enhanced multicarrier

2. Enhanced multicarrier
These two cases are similar as the single carrier scenario. It should be noticed that services and mobility of legacy UEs can still be supported by primary normal UMTS carrier in enhanced multicarrier scenario.
From the preceding discussion, proposal on multicarrier scenario is as below.
Proposal 2: The descriptions of multicarrier scenario: 

· Band I and Band VIII should be considered and other bands depend on other operators’ requirements.
· Bandwidth of 2.4MHz in Band I should be supported and values of bandwidth in Band VIII should be further studied.
· Scalable carrier is primarily used to bear data service.

· Scheduling, control and mobility of UEs on scalable carrier will be based on primary legacy carrier.
· This scenario can be used in macro NodeB and small cell deployment.
· This scenario can be further divided into two cases: non enhanced multicarrier and enhanced multicarrier; enhancements include control channel enhancement, pilot enhancement, feedback scheme enhancement, signaling procedures optimization, etc.
3. Conclusion

In this contribution, we discuss our interested deployment scenarios of scalable UMTS and give illustrations of each scenario. We propose that study item can evolve the following scenarios: 

Proposal 1: The descriptions of single carrier scenario: 

· One of suitable bands is Band I and other bands depend on other operators’ requirements. 
· Channel bandwidths in this scenario should be no less than 2MHz, for example 2.4MHz.

· Both voice and data services should be supported.
· Scalable carrier has capability of scheduling, control and RRM for UEs.
· This scenario can be dedicated to some use cases such as small cell and MTC.
· This scenario can be further divided into two cases: non enhanced single carrier and enhanced single carrier; enhancements include control channel enhancement, pilot enhancement, feedback scheme enhancement, signaling procedures optimization, etc.

Proposal 2: The descriptions of multicarrier scenario: 

· Band I and Band VIII should be considered and other bands depend on other operators’ requirements.
· Bandwidth of 2.4MHz in Band I should be supported and values of bandwidth in Band VIII should be further studied.

· Scalable carrier is primarily used to bear data service.

· Scheduling, control and mobility of UEs on scalable carrier will be based on primary legacy carrier.

· This scenario can be used in macro NodeB and small cell deployment.

· This scenario can be further divided into two cases: non enhanced multicarrier and enhanced multicarrier; enhancements include control channel enhancement, pilot enhancement, feedback scheme enhancement, signaling procedures optimization, etc.
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