Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG1 #76
R1-140816
Prague, Czech Republic, 10th – 14th February 2014
Agenda Item:
6.6.3
Source: 
Ericsson
Title:  
Scalable UMTS Scenarios
Document for:
Discussion and Decision
1 Introduction

During the recent Study Item on potential solutions for scalable UMTS, the feasibility and benefits of 3 potential schemes for providing UMTS with smaller bandwidths were studied:
· Time dilation, which involves reduction of the chip rate and a corresponding increase in all of the timing related parameters

· Filtering of the UMTS signal to the desired bandwidth

· Spreading factor reduction by means of deletion of every second sample (chip zeroing)
Each of these schemes deals with the pain of the reduced bandwidth in a different manner. Time dilation increases the transmission times required for data, thus incurring a reduced data rate and additional latency, filtering incurs significant inter symbol interference which limits the ability to achieve high data rates and spreading factor reduction limits the amount of codes available, which limits the data rate.

The benefits of reducing the bandwidth of UMTS are unclear in many scenarios. During the study item, scenarios involving compression of carriers such that inter carrier interference is increased (e.g. 7.25MHz into 6MHz or 17.75MHz into 15MHz) were considered, however simulation results showed losses to 5MHz capable legacy users and little or no gain for time dilation users. Standalone scenarios were studied for time dilation, which revealed that for medium to high system loads, it would always be better to use a single 5MHz carrier where available, whilst at very high loads, some capacity gains could be achieved, however these are proportionately lower than the increase in bandwidth. Further carrier aggregation results indicated potential gains for aggregating smaller bandwidths to an existing 5MHz carrier; system level gains were seen but assumed 100% penetration of CA capable UEs, however clearly even in the absence of system gains individual CA capable users would experience improved throughputs.

In this paper, we review some of the issues and advantages with each of the proposed schemes together with the deployment scenarios, and recommend that RAN1 carefully considers the relevance of some of the scenarios and focusing any additional study on aggregation scenarios.
2 Scalable UMTS scenarios and issues
The scenarios for consideration in the current SI are summarized in table 1, and consist of a number of standalone and carrier aggregation scenarios in band I and band VIII.

	Mode of Operation
	(Scaled) Bandwidth
	Requirements
	Bands

	Standalone
	2.5MHz
	Can support data and voice 
	Band VIII (900 MHz); 

Band I (2.1 GHz)

	
	1.25MHz
	Data only
	Band VIII (900 MHz); 

Band I (2.1 GHz)

	Multi-carrier
(Adjacent)
	5 MHz + 2.5 MHz

5MHz + 1.25 MHz 
	
	Band VIII (900 MHz); 

Band I (2.1 GHz)


For the purposes of discussion, we divide the scenarios into 3 categories and add a further category:

· Standalone, only carrier

· In this scenario, low bandwidth UMTS is deployed as a standalone carrier by an operator that only owns this low bandwidth UMTS carrier and no other. It is not clear that such a scenario is realistic to consider

· Standalone, no aggregation

· In this scenario, the operator already owns at least one UMTS carrier (e.g. in the core band) but will deploy a low bandwidth UMTS carrier that for some reason cannot be aggregated with the existing carrier(s) at the UE.

· Aggregation, contiguous

· In this scenario, the low bandwidth carrier is contiguous with a 5MHz carrier and the UEs are capable of aggregation

· Aggregation, non contiguous

· In this scenario, the UE is capable of aggregation of the low bandwidth UMTS carrier with a 5MHz carrier. The low bandwidth and high bandwidth carriers are not contiguous; they may even be in different bands. This is not within the SI scope, but we include this category for the purpose of complete discussion.
Issues which impact the benefits of scalable UMTS have been discussed extensively in the previous Study Item in the context of time dilation. Some of the major issues are discussed here, considering all 3 of the proposals and their impact in each type of scenario.

· Latency increase

· Round trip time latency increases dramatically with the time dilation solution; the impact of this was discussed during the Study Item. In carrier aggregation scenarios, the time dilation solution causes the problem of a large skew in the arrival times of MAC and RLC packets. The other solutions do not increase RTT. For standalone scenarios, all solutions offer reduced bandwidth, which in some circumstances may increase burst transfer times.
· Overhead impact

· In order to maintain mobility performance, broadcast channel overhead increases by a factor proportional to the decrease in bandwidth for all of the proposals for the standalone solutions; this need not be the case for aggregation. For filtering and spreading factor reduction, the overhead required for EUL/HS control channels increases for the standalone solution. For the aggregation solutions, it may be possible to jointly schedule both carriers to mitigate control overhead. However, the performance of such a solution would have to be evaluated. For the time dilation solution, overhead is traded with latency and thus the EUL/HS control channel overhead is mitigated at the cost of significantly increased RTT.
· Standardization impact

· As discussed during the previous study item, the standardization impact of time dilation is huge in RAN4 and RAN5 and pretty large in RAN1 and RAN2. The filtering solution would also incur a large (although smaller than time dilation) RAN4 impact, but have little impact in the other WGs. The spreading factor reduction solution may have some RAN1 impacts; e.g. on SCH and also a large RAN4 impact. Regarding the scenarios, it should be noted that the standardization impact could be substantially mitigated by reducing the amount of scenarios and band combinations. In particular, if standalone operation were to be not supported, then most UL-related issues disappear, RRM impacts would be to a large extent mitigated, a large part of the additional performance requirements could be avoided, and there would e.g. be no need for any special SCH solution with spreading factor reduction.

· User impact

· For standalone operation, there is actually a significant disadvantage. Release 12 UEs placed on a standalone carrier would not have access to the highest available UMTS bandwidths. Introducing a feature that reduces user performance for users with the most up to date devices is challenging. On the other hand, with aggregation Release 12 UEs could potentially see benefits

Some general points can be noted from the above discussion:

· The standalone scenarios all incur significant losses and a very high standardization impact

· The standalone, no aggregation option does not bring benefits at most traffic levels

· It is not clear how relevant the standalone scenarios are, thus we propose that they should be deprioritized or removed from consideration in this SI

· In the carrier aggregation scenarios, contiguous CA has benefits of reduced standardization impact and the possibility to mitigate control channel overhead by joint scheduling

Taking these considerations into account, we make the following proposals:

Proposal 1: The SI and any future WI should not include standalone reduced bandwidth operation as a scenario

Proposal 2: The first goal to conclude in the study should be the benefits of contiguous carrier aggregation only

Proposal 3: Mechanisms for joint scheduling of the aggregated carriers should be investigated
3 Conclusion

It is still not clear that there exists a significant use case for standalone reduced bandwidth UMTS given the issues that have been identified previously. In studying the possibilities further, the following should be taken into account:
Proposal 1: The SI and any future WI should not include standalone reduced bandwidth operation as a scenario

Proposal 2: The first goal to conclude in the study should be the benefits of contiguous carrier aggregation only

Proposal 3: Mechanisms for joint scheduling of the aggregated carriers should be investigated
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