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1. Introduction

Scalable UMTS was discussed during RAN1#72 and specific target scenarios were identified in [1] and [2]. Evaluation assumptions were discussed over the e-mail reflector. Below Vodafone would like to share deployment scenarios of interest for study. 
2. Discussion

Feasibility to deploy Narrow band UMTS is attractive proposition for some specific deployment where it is attractive to operate UMTS in narrow bands rather than GSM or LTE. Primary deployment scenario for Vodafone is for co-ordinated standalone deployment i.e. sandwich of S-UMTS possibly with GSM or UMTS carriers from same operator with scaling factor N=2. Motivation is driven from operational efficiency (efficient spectral utilisation) and providing enhanced user experience that may be realised with S-UMTS. Below we provide some proposals for the study and rationale to support the proposals. 
1) Reframing of GSM spectrum for rural areas:

Rural areas are sparsely populated and deployments on sub-GHz are attractive from cost perspective due to the better propagation characteristics. Deployment using Band VIII (900 MHz) is of specific interest for new technology deployment re-using existing GSM site grid as fewer sites would be required in comparison to deployment using higher frequency (e.g. 2.1 GHz). Reduced site density also reduces cost of backhauling link (fewer sites to be backhauled). GSM requires an absolute minimum spectrum of 3 MHz and spectrum of 4.6 MHz for efficient voice operation [3]. Partial refarming of GSM for UMTS in liberalised spectrum is of interest to operators to provide service with better efficiency. Other benefits of operating GSM and UMTS on same frequency is to ease cell planning as same cell sites are re-used and also the handover between technologies is simplified. Operator may also be forced into Partial refarming (rather than full spectrum) as spectrum licensing obligation may require continuity of coverage with existing technology when new technology is deployed. 
Proposal 1a: Study should consider co-existence aspects with GSM on Band VIII for standalone S-UMTS (co-ordinated macro deployment). 
Proposal 1b: 2800m ISD should be considered for evaluation in Band VIII as additional scenario.
2) Utilisation of underutilised spectrum in legacy UMTS frequency band

In several of Vodafone’s markets there are opportunities to deploy S-UMTS with N=2 as additional carrier in co-ordinated deployments, if bandwidth of legacy carriers can be reduced and the carriers moved closer together. This is assuming there is possibility to increase overall spectral efficiency by introduction of additional carrier whilst not impacting legacy users. Opportunity to utilise unused spectrum where the total available spectrum is not a multiple of 5MHz is also attractive. 
Proposal 2: Study should analyse the additional spectral efficiency gains and also consider impacts to users on legacy carrier from reduction of guard band specifically in the uplink.
3) Bandwidth for standalone S-UMTS carrier:

Minimum bandwidth for standalone operation of S-UMTS was discussed during RAN1#72 and for evaluation of standalone S-UMTS 2.5MHz was considered as minimum bandwidth. Some regulators have chosen allocation in bocks of 1.25 MHz for spectrum allocation. Deploying GSM in such carriers would result in inefficiencies (e.g. wastage of 0.05 to 0.15 MHz for 1 to 3 blocks respectively) furthermore at least 4 blocks would be required for efficient GSM operation. For such allocations, bandwidth’s specified for LTE may be inefficient/not applicable (minimum of 1.4 MHz). Further cost to consumer for a new technology may not be attractive in some markets. Also refarming to completely new technology would result in slow adoption. Nevertheless 1.25 MHz is a very narrow carrier for Macro deployment but may be attractive for Home NodeB deployments. 

Proposal 3a: Design should support 1.25 MHz S-UMTS for standalone operation in addition to 2.5 MHz. 
Proposal 3b Co-existence and interference modelling should assume minimum of 1.25 MHz for Home NodeB and minimum of 2.5 MHz for Macro/outdoor deployment. 
4) PS only or PS and CS

It is acknowledged that standalone carrier can be optimised if only PS service is to be provisioned as some of the overhead dedicated channel’s need not be supported. PS only carrier can also support relaxed Latency requirements in comparison to carrier for CS or mixed service. As one of the motivation for refarming of spectrum to UMTS is increased Erlang/MHz that UMTS offers in comparison to GSM, support of CS service and maintaining the network KPI’s (Call quality, handover failure rate etc) is important for provisioning service using S-UMTS. For PS service minimum of 256 kbps should be targeted. Any impact to inter-system handover measurements (e.g. measurement gaps) due to chosen solution should be analysed.
Proposal 4: Solution for standalone S-UMTS for macro should support CS service and performance evaluated for Voice capacity and inter-system handover interruption.
5) Views on solution options

It is desirable to re-use existing hardware both at the NodeB and the UE and also to minimise specification impact. Nevertheless S-UMTS is also considered for deployment on newly acquired spectrum with new site solution and there exists opportunity to deploy additional hardware (e.g. PA and RAN support) for support of S-UMTS. It is important for operators to understand during the study the trade-off’s, relaxations required  and constraints for deployment of S-UMTS.
3. Conclusion
It is proposed the group consider below proposals for evaluation and design of S-UMTS
Proposal 1a: Study should consider co-existence aspects with GSM on Band VIII for standalone S-UMTS (co-ordinated macro deployment). 

Proposal 1b: 2800m ISD should be considered for evaluation in Band VIII as additional scenario.
Proposal 2: Study should analyse the additional spectral efficiency gains and also consider impacts to users on legacy carrier from reduction of guard band specifically in the uplink.
Proposal 3a: Design should support 1.25 MHz S-UMTS for standalone operation in addition to 2.5 MHz. 

Proposal 3b Co-existence and interference modelling should assume minimum of 1.25 MHz for Home NodeB and minimum of 2.5 MHz for Macro/outdoor deployment.
Proposal 4: Solution for standalone S-UMTS for macro should support CS service and performance evaluated for Voice capacity and inter-system handover interruption.
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