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Discussion and Decision
1. Introduction
Considering limited spectrum resources operators can apply, how to improve the frequency utilization efficiency is very critical. For UMTS FDD system, the channel bandwidth has been only defined as 5MHz. This may result in inefficient spectrum usage for operators when the available contiguous spectrum is less than 5MHz or not a multiple of 5MHz. So, it would be of interest to perform a study on narrow bandwidth UMTS which can provide flexibility for operators to deploy UMTS and improve frequency utilization efficiency. 
To allow a more efficient spectrum allocation and usage for UMTS FDD, it would be desired to support scalable channel bandwidth.
In this contribution, we provide our considerations on Scalable Bandwidth Support (SBS) for UMTS FDD scenarios based on our owned spectrum and further requirements. We would like to have some studies on SBS in Rel-12 and plan to submit SID at RAN #58 meeting for approval.
2. Discussion
1.1. Overview
There are many instances, world-wide, in which constrained spectrum allocation does not allow deployments of UMTS FDD or may result in suboptimal spectrum usage. It becomes more common when operators re-farm 2G network’s frequency resources to 3G or apply new carrier bands adjacent to their current UMTS networks which are fractions of 5MHz. A practical example is that operators re-farm their GSM bands to UMTS. Operators usually have wider 3G bandwidth than 2G and the re-farmed 2G band is usually only fraction of 5MHz which generally will cause the spectrum under-utilization. Because of the scarcity and cost of spectrum, it is really important to investigate solutions to improve the usage efficiency of frequency, especially fractional 5MHz for UMTS FDD. 
1.2. Deployment Scenarios
In this section, we discuss some deployment use cases according to China Unicom’s spectrum current status and potential requirements. 
China Unicom has 6 MHz in band VIII which are used for GSM system and 15MHz in band I used for UMTS FDD system. In the last few years, our UMTS network is developing rapidly and may confront with the capacity expansion pressure in the near further. Our UMTS network in band I is evolving to HSPA+ to provide high speed data access, and we are also considering using frequency resource of band VIII for extended UMTS coverage especially for rural areas with lower deployment costs. 
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Figure 1: Band I and Band VIII frequency resources of China Unicom
Some operators have re-farmed their 2G network in band VIII and launched UMTS and the commercial deployments are operating smoothly. We have done some simulations and lab tests including G900 and U900 interference, U900 HSPA throughput and RF performance. Some initial results have proven that UMTS deployment in band VIII is feasible. However, as mentioned above, we only have 6MHz in band VIII and when 5MHz UMTS is deployed that means remainder 1MHz frequency resource cannot be used anymore, because it is very hard to use it for GSM system. Thus, if scalable bandwidth for UMTS is possible, the precious frequency resources can be used more efficiently which not only apply to 6MHz case but also to other bandwidths if needed. 
We present some deployment scenarios which we are interested as the following. 
Scenario 1: Multicarrier Combination
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Figure 2: 5MHz and 1.25MHz combination

Multicarrier can be used in carrier combination way as showed in Fig. 2. 5MHz can be used to bear voice and data for legacy UEs. The voice service can also be provided by 5MHz for new UEs. And for 1.25MHz, BS only transmits data service for new UEs. Actually, the RF bandwidth of UMTS signal is less than 5MHz, e.g. 4.2MHz or 3.8Hz, so 6MHz can accommodate this multicarrier scenario.
· 5MHz carrier is primary carrier: 

· Plays the role of compatibility for legacy UEs and minimize the modification to current UMTS specifications. 
· Since the voice service has higher requirement for time delay tolerance, depending on the bandwidth of the secondary carrier, voice of the new UEs may still be transmitted on the primary carrier.
· If the data rate requirement of new UE is quite high, both 5MHz and 1.25MHz can be used, R8/R9 traditional dual carrier mechanism can be reused as much as possible.
· 1.25MHz * n carriers are secondary carriers: 

· n = 1 for 6MHz, and n can be other values to further support scalable bandwidth.
· Scheduling, control and mobility will be based on primary carrier.
· Whether further enhancements for this carrier are needed can be discussed, for example, in order to obtain more frequency resources for data, control channel could be reduced and new reference signal may be designed. 

· Whether the bandwidth of new defined secondary carriers is 1.25MHz or any other value can be further discussed, in order to support higher deployment flexibility for different bandwidth resources and higher spectrum efficiency.
Scenario 2: Standalone Carrier
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Figure 3: 2.4MHz and 3×4.2MHz
This scenario is on the basis of reallocation of three carriers (3×5MHz) in the current UMTS network. By narrowing down the UMTS normal bandwidth to 4.2MHz and adopting SBS, one more carrier as 2.4MHz could be introduced into the network, showed in Fig. 3. In this scenario, frequency resources can be used more efficiently. This case can be applied to operator’s requirement of deploying UMTS HetNet. The co-channel interference between small cell and Macro is a critical issue for HetNet deployment. When deploying UMTS small cells, we can use this scenario to allocate different carriers to two layers which could avoid interference between different layers efficiently.
This scenario seems more like new carrier type discussed in LTE which is dedicated to new UEs only. S-UMTS carrier has capability of scheduling, control and RRM for new UEs. And some enhancements about control channel, reference signal and measurement on standalone carrier could be introduced. 
1.3. Potential Study
There are some potential issues to investigate as follows:

· Identify the target scenarios for scalable bandwidth support in UMTS, for example suitable bands, elementary carrier bandwidths and multi-carrier combinations.
· Identify candidate solutions that reuse UMTS FDD radio access protocols and procedures as much as possible.

· Define a suitable simulation framework to analyze the performance.
· Investigate impacts on spectral efficiency, relative to 5MHz UMTS bandwidth, and possible improvement techniques.

· Investigate impacts on RRM performance (e.g. measurements, DRX operations, and mobility procedures) and possible improvement techniques.
· Investigate impacts to RF core requirements.
· Analyze impacts on network side, UE side and specifications.
3. Conclusion

In this contribution, we illustrated the examples of SBS which result in suboptimal spectrum usage. We also proposed potential deployment scenarios for SBS based on China Unicom’s spectrum status and characteristics of different scenarios are stated. Therefore we propose a new SI in Rel-12 to identify possible solutions and evaluate candidate solutions. Other operators’ interested scenarios are also welcomed and can be further discussed. We recommend having a study item and completing the corresponding work item in Rel-12 if possible.
Proposal 1: We kindly ask RAN1 to consider the study on scalable bandwidth support for UMTS FDD.
