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9
Requirements for E-UTRAN architecture and migration
9.1
Requirements
a)
A single E-UTRAN architecture should be agreed.

b)
The E-UTRAN architecture shall be packet based, although provision should be made to support systems supporting real-time and conversational class traffic.

c)
E-UTRAN architecture shall minimize the presence of "single points of failure" where possible without additional cost for backhaul.

d)
E-UTRAN architecture shall simplify and minimize the introduced number of interfaces where possible

e)
Radio Network Layer (RNL) and Transport Network Layer (TNL) interaction should not be precluded if in the interest of improved system performance

f)
E-UTRAN architecture shall support an end-to-end QoS. The TNL shall provide the appropriate QoS requested by the RNL.

g)
QoS mechanism(s) shall take into account the various types of traffic that exists to provide efficient bandwidth utilization: "Control Plane" traffic, "User Plane" traffic, O&M traffic etc.

h) The E-UTRAN shall be designed in such a way to minimize the delay variation (jitter) for e.g. TCP/IP for packet communication.
i) The LTE work shall target a smooth migration in order to allow for operators to gradually introduce LTE with minimum impact on existing business.

j) 3GPP shall strive to define a single standardization track for LTE and evolutions of UTRAN, with maximum commonalities between the two modes.

k) 3GPP shall target a phased introduction of LTE in where an operator can choose to introduce some features at one stage and a “full-blown” LTE later.

l) 3GPP shall strive to reuse existing protocols, interfaces and solutions to as far extent as possible. This in order to ensure a cost efficient development and smooth migration from todays standards.

m) If several solutions to the same problem exist with similar performance, 3GPP shall prefer the solution that better overlap with existing 2G/3G specifications, in order to minimize development, testing, deployment and operations effort.

n) 3GPP shall define mobility mechanisms between:

1. EUTRAN to and from UTRAN Rel99

2. EUTRAN to and from UTRAN HSDPA/Enh-UL

3. EUTRAN to and from GERAN

o) Mobility mechanisms shall provide seam less performance, meaning that the end user shall not notice a service degradation due to mobility, but only due to different characteristics and limitations of the change of access technology.

p) It shall be possible to do roaming LTE to/from 2G/3G
9.2 Deployment Scenarios

SAE shall support the following deployment scenarios:

· Greenfield deployment scenario

· UTRAN and/or GERAN Upgrade scenario
9.2.1 Greenfield scenario

In the greenfield scenario we assume an operator that is deploying a SAE/LTE network from scratch, i.e. the operator does not have any previous network in the area. This scenario would be applicable mostly to new operators that just have been awarded spectrum and have not deployed any previous GERAN/UTRAN system.

Little consideration needs to be done about compatibility towards older already deployed equipment. Obviously, this scenario will not put high requirements on inter-working, and it could be questioned how realistic this scenario is. Experience from 3G deployment shows that most 2G operators were awarded with new 3G spectrum, and in the few times this did not happen, operators secured coverage through roaming agreements or by creating strategic co-operations/alliances to avoid or share the costs for a Greenfield deployment.


[image: image1.wmf] 

No coverage

 

GERAN coverage

 

UTRAN coverage

 

LTE coverage

 


Figure X: Illustrative deployment in greenfield scenario.

From Figure X we do the following observations:

· Coverage will be “spotty”. Thus in order to offer service continuity this operator would like to:

· Rely on regulatory solutions, i.e. national roaming with other operators.

· Have an aggressive deployment with a fast build up of coverage. The ability to provide coverage is of very high importance.

· Rely on hot-zone type deployment and accept the fact that the customer will not receive full indoor or outdoor coverage and mobility. 

· As this operator likely is creating his customer base at the same time as he is deploying his network, scalability of costs are important. With this we mean that it would be good if SAE/LTE can be introduced in a phased approach in where costs are generated phased rather than as a one time shot. 

9.2.2 UTRAN and/or GERAN upgrade scenario

In the UTRAN and/or GERAN upgrade scenario we assume an operator that is deploying a SAE/LTE network in parallel to an already deployed UTRAN and/or GERAN network. It is important to notice that with GERAN/UTRAN network we include all levels of maturity, as some operators will in for example the UTRAN case likely have a full-blown HSDPA with good coverage, and others will still have networks based on Rel-99.

In this scenario it is reasonable to believe that the operator would like to maximise the reuse of already done investments (for example in spectrum, site solutions, equipment etc). We also believe that an operator would like to maintain his current customer base by offering service continuity between the systems, and smoothly phase in / phase out services, as independent as possible of which access network that is in use.
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Figure Y: Illustrative deployment in UTRAN upgrade scenario
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Figure Z: Illustrative deployment in GERAN upgrade scenario
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Figure A: Illustrative deployment in GERAN/UTRAN upgrade scenario

From Figure Y and Figure A we do the following observations:

· To provide service continuity and mobility between systems are of utmost importance. This means that it is required to have efficient inter system handover / mobility mechanisms. Existing intra-RAT and inter-RAT mechanism for mobility should be re-used.

· As we can not assume that all operators have full scale HSDPA/Enhanced-UL networks, the mobility mechanisms must work efficiently between LTE radio interface and both Rel-99 and Rel-6/7 radio interfaces.

· The most likely scenario is that EUTRAN will initially be deployed in areas where the operator is already having UTRAN coverage, as mobile networks are normally initially deployed in dense populated areas.

· Due to the fact that EUTRAN might be able to offer competitive access compared to other technologies (e.g. DSL, cable modem etc), it is possible that operators might want to deploy EUTRAN in areas where there are previously no UTRAN coverage. In this situation the same conclusions as in the Greenfield scenario will apply.

In addition to the conclusions we draw in the UTRAN only upgrade scenario, we do the following observations in the case the operator has an existing GERAN network (Figure Z and Figure A):

· It is not unreasonable to believe that EUTRAN will be deployed in areas where there is GERAN but no UTRAN coverage. This means that service continuity (and consequently mobility) will have to be supported not only EUTRAN to/from UTRAN but also EUTRAN to/from GERAN as well.

A special note is worth to mention regarding GERAN and EUTRAN mobility. Considering the narrowband options of the LTE radio interface, some operators might choose to deploy LTE as a complement (and in the long term) replacement to 2G. If mobility between EUTRAN and GERAN in that case is not supported, an operator with coverage as in Figure 3 would need to do heavy 3G investments before being able to deploy EUTRAN.
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