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1 Introduction

A study item for scalable UMTS was approved in RAN plenary #58 [1]. This contribution discusses target scenarios and evaluation assumptions for this study.
2 Discussion
The detailed objectives of study item are:
· 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
· Identify and evaluate the benefits and technical complexity of candidate solutions. For example, following solutions could be considered
· solutions that reuse UMTS FDD radio access protocols and procedures as much as possible
· solutions with light enhanced secondary carriers with scalable bandwidth (e.g. data-only, cross carrier scheduling, overhead reduction, separated data/control signalling)
· When evaluating candidate solutions, the following aspects should be considered
· Spectral efficiency, including comparison relative to 5 MHz UMTS bandwidth
· Link efficiency, e.g. for voice and/or other target services 
· End user performance, including latency, average and cell-edge throughput 

· Analyze impacts on network side, UE side and specifications.
Discussion on the Scenario assumptions

Candidate scenarios were discussed the first time in RAN1 #72 and the following were chosen as candidate scenarios:

Primary candidate scenarios for S​-UMTS to consider
· Stand-alone S-UMTS carrier with reduced bandwidth (1/2 of the legacy carrier bandwidth)

· Dual-carrier operation with legacy carrier as the primary carrier and one S-UMTS carrier with reduced bandwidth (½ or ¼ of the legacy carrier bandwidth) as the secondary carrier, and with only one uplink (on primary carrier)

Candidate scenarios have been further discussed over email as part of simulation assumptions discussion. There was quite active discussion on adjacent carrier interference and how to take it into account in simulations. Discussion was inspired by 15MHz deployment proposed in [2]. As several companies pointed in discussions the loss caused by inter carrier interference and possible filtering losses should be taken into account in simulations in order to see what is the true benefit of adding one more carrier to 15 MHz deployment. In the end this deployment was excluded from the candidate scenarios. However it is still mentioned in the link simulations assumptions resulting from email discussion. Hence, one should confirm if the 15 MHz deployment is excluded and adjust the simulation assumption accordingly.

Inter-carrier interference can be an issue also in other deployments if bandwidth is reduced down from nominal bandwidth. As re-farming GSM and using fragmented band allocations are the reasoning for the study then additional compression of the bandwidth maybe needed and hence issue should be studied. Scenarios proposed by China Unicom in email discussion to be prioritized for study are:
1. Standalone 2.4MHz S-UMTS in band VIII

2. Aggregation of 5MHz or 4.8MHz UMTS and 1.2 MHz S-UMTS 

Specifically in these cases increase of adjacent channel interference might be modest because the reduction in bandwidth equals 1 – 2.4/2.5 = 4%, 1 - 4.8/5 = 4 % and 1 – 1.2/1.25 = 4 % for different cases. This calculation does not take into account the need for maintaining the original guard band at the very edges of the total band while compressing the 5MHz bandwidth though. For example, maintaining the center frequency of the 5MHz band in the same position would mean compression of 1 – 2*(4.8-2.5)/5 = 8 % or accepting more inter carrier interference between the aggregated carriers. However there can be other cases caused by fragmented band allocations where more bandwidth compression is needed. In order the scenario being widely useful one should define a single bandwidth compression method which would be applicable on diversity of bands and geographical areas instead of targeting a specific solution to a very isolated problem. Hence bandwidth reduction should be studied and input for other operators use cases would be appreciated. Scenarios under study should in general be further clarified from the decisions in RAN1 #72.

Bandwidth for UMTS is obtained by applying raised cosine pulse shape with 0.22 roll-off factor and adding guard bands. If bandwidth is to be significantly reduced the best method to do it should be discussed. One way would be changing roll off factor, which directly affects the bandwidth required. Reducing roll-off factor, however, increases the length of the filters required. Another way would be applying additional filtering after RRC-filtering is done. Both ways would hence add processing complexity both for UE and node B. Some bandwidth compression could also be done without any additional filtering assuming that carriers belong to the same operator and are transmitted at the same point. Filtering method preferred by the companies should be clarified.
Proposal 1 Further clarify scenarios assumed in the scalable UMTS study item.
Proposal 2 Further clarify if bandwidth reduction is part of the study and which method should be used.
Discussion on the simulation assumptions
Proposals for physical layer solutions were discussed in RAN1 #72 and the following were chosen as candidates:

Candidate physical layer solutions to consider

· Reducing the chip rate to ½ or ¼ from the existing 3.84 Mcps operation

· Solutions without changing chip rate may be presented

· Possible options for frame/subframe/slot timing

· Extend the slot duration to maintain the same number of chips/slot

· Keep the 0.667 ms slot duration and reduce the number of chips/slot

· Other solutions may be presented

There are two proposals for physical layer framework solutions for S-UMTS, either to extend slot duration or reduce number of chips in each slot. Current draft on the simulation assumptions in [3] contains assumption that TTI of HS-DSCH and E-DPDCH is increased. This is quite a major issue to be discussed in RAN1, hence simulations assumptions should not limit to either of the methods at this stage. 
Proposal 3 It should be possible to study all physical layer alternatives using agreed simulation assumptions.
As the impact of the bandwidth reduction is open, the simulations should take into account the possible increased inter carrier interference if bandwidth compression is used.
Proposal 4 The simulations should take into account the possible increased inter carrier interference if bandwidth compression is used.
Common channel overhead has been discussed over email. In principle P-CCPCH i.e. broadcast channel data rate in S-UMTS should be roughly the same as in legacy. That would mean that spreading factor would need to be reduced and overhead would increase. It could be discussed whether this should be reflected in the simulation assumptions. Extending slot duration for P-CCPCH would e.g. delay RRM procedures and there is no reason why S-UMTS UEs would be less mobile than legacy UEs. 
One candidate solution increases e.g. HS-DSCH TTI in duration to help maintaining the HS-SCCH and HS-DPCCH signalling overhead the same. On the other hand, maintaining the current TTI duration in time would mean doubling or quadrupling the signalling overhead since the same information per TTI is anyway required. Same can be envisioned for E-DPDCH control overhead in uplink at least. Hence, physical layer control channel overheads should be modelled realistically in the simulations depending on the candidate solution.
Yet another issue are delay sensitive services such as DCH voice. The voice frames are generated by source encoder every 20ms period, which cannot be extended unless source encoder is changed. Hence spreading factor of DCH should be reduced in S-UMTS. This is quite natural, e.g. half the bandwidth will support only half of the voice calls that can be supported with legacy bandwidth. The DCH issue applies at least to standalone case, in multicarrier case DCH can be transmitted only in legacy bandwidth primary carrier which means that S-UMTS will not increase voice capacity directly. At the moment it seems that no DCH power is reserved in [3]. If voice service is supported on the S-UMTS, this should be taken into account in the assumed DCH overhead if voice users are modelled while studying HSPA performance. One could study voice capacity in the S-UMTS band as well. 
Proposal 5 The simulation assumptions should realistically take into account changes in common and physical control channel overhead depending on the candidate solution. 
Proposal 6 It should be discussed if voice service is assumed on the S-UMTS band assuming e.g. certain overhead and penetration in the simulation assumptions while studying HSPA performance. 
Target scenarios and some simulation assumptions of S-UMTS have been discussed in this contribution. However impact of S-UMTS will be much larger for the RAN4 work and further simulation work is needed in RAN4. Discussion on RAN4 impact can be found in [4].
3 Conclusion
In this paper we have discussed target scenarios and evaluation assumptions related to scalable UMTS and done the following proposals:

Proposal 1 Further clarify scenarios assumed in the scalable UMTS study item
Proposal 2 Further clarify if bandwidth reduction is part of the study and which method should be used
Proposal 3 It should be possible to study all physical layer alternatives using agreed simulation assumptions
Proposal 4 The simulations should take into account the possible increased inter carrier interference if bandwidth compression is used.
Proposal 5 The simulation assumptions should realistically take into account changes in common and physical control channel overhead depending on the candidate solution. 
Proposal 6 It should be discussed if voice service is assumed on the S-UMTS band assuming e.g. certain overhead and penetration in the simulation assumptions while studying HSPA performance.
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