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1
Introduction

Some interest was shown in the last RAN1 meeting to the question of inter-RAT (HSPA/LTE) carrier aggregation ([1]).

Although no open discussion took place in RAN1 several other documents ([2], [3], [4]) have tackled this topic adopting different approaches to the question: spectrum migration from HSPA to LTE, load balancing between RAT, HSPA/LTE carrier aggregation.
In this paper, we present Alcatel-Lucent’s views on this topic and a possible approach to discussions in 3GPP.
2
Discussion

2.1
Background
The proposal in [1] presents a framework for aggregating HSPA carriers to LTE carriers with the HSPA carrier considered as secondary carrier. This framework is quite challenging and has obviously raised some interest among companies in RAN1. Although from a technical perspective, this proposal could probably be made to work properly (with a significant complexity that will be discussed in the next section).   We would like to highlight the fact that the rationale for introducing such a feature in 3GPP has still not been presented. 3GPP usually introduces new features in the specifications to solve a particular issue on which there is a broadly accepted consensus.

With this proposal the issue being addressed is unclear; the key questions for operators will be:
· How to ensure a smooth migration from HSPA to LTE.

· How to efficiently perform load balancing between HSPA and LTE?

· What are the relevant spectrum band / carrier scenarios?

· Is there a need for higher peak rates/cell edge rates with multi-RAT UEs?

· Can one benefit from CS/PS simultaneous connection in a multi-RAT (HSPA/LTE) environment with both distributed architecture (LTE) and centralized architecture (HSPA)?

Before entering into too deep technical discussions, Alcatel-Lucent would welcome input from operators on whether or not a standards solution (either new or based on existing techniques) needs to be found to one or several of the above mentioned issues. Depending on the issue being raised (if any) a proper solution needs to be found with clear requirements identified
2.2
Spectrum migration from HSPA to LTE

We acknowledge that the question of spectrum migration from HSPA to LTE is a complex one for operators to address. Most operators have experience in spectrum migration from GSM to HSPA.  From past experience, spectrum migration strategies tend to grow the new system for better user experience and at the same time maintain the legacy system for the satisfaction of existing customers.  In the present case, gradually growing the new system (LTE) and phasing out the current system (HSPA) appears to be a suitable model for wireless system evolution.    However, in the absence of details of representative migration scenarios and the specific issues that operators face, it is premature to conclude that aggregating HSPA and LTE carriers is a solution.

Also from the discussion in [1], the exact use case of HS-LTE carrier aggregation needs to be clarified. The proposal is to use the LTE CA framework to introduce HSPA as secondary carriers, but operators wanting to migrate very progressively to LTE are not likely to be the ones introducing release 10 LTE CA first.

So at least some preliminary studies and discussion need to take place to identify specific migration scenarios that are representative of operators’ challenges.

2.3
Inter-RAT load balancing

One aspect of migrating HSPA traffic to LTE is the need to balance the traffic between the two technologies during a transition period when LTE has not been deployed in all of the spectrum acquired by the operator and HSPA is not using the full spectrum allocated to it initially (with the questions it raises on the impact on the quality of service as explained in [1]).
At the RAN level, there are already a number of available radio resource management mechanisms to perform inter-RAT load balancing: cell selection/re-selection, handover and re-direction.
Each of these existing mechanisms offers a number of tools (like cell selection/reselection threshold, pilot power setting, measurement configuration etc…) that make the multi-RAT environment quite flexible.  .   
Above RAN, the following mechanisms also exist:
· FSP index (Index to RAT/Frequency Selection Priority): as indicated in [5], to support radio resource  management in E-UTRAN the MME provides the RSFP index to an eNodeB via S1. The index is then mapped to a locally defined configuration in order to apply specific RRM strategies and can be used to decide on redirecting active mode UEs to different frequency layers or RATs.

· “CSFB not preferred”/ “SMS only” steers UEs that are voice centric to 2G/3G in idle mode.

This does not mean that no improvements to existing mechanisms are needed, but at least some detailed analysis of these mechanisms and any potential limitations  from a specification perspective should be carefully carried out before envisaging the addition of HSPA and LTE carrier aggregation. Tight carrier aggregation as proposed in [1] would be complex in both centralized architecture (HSPA) and distributed architecture (LTE). Our initial view would be that the existing inter-RAT load balancing mechanisms are likely to be sufficient to fulfil the requirements that are evident so far.
2.4
Potential impact on 3GPP working groups
In 3GPP it is always preferable to utilise existing techniques where available rather than introducing multiple methods for achieving the same result with the same performance. It is therefore important to understand the amount of specification work that would potentially be involved if tight aggregation of LTE and HS carriers were to be pursued. 
The following table provides an overview of the areas that would have to be studied and developed, in order to give some indication of the impact on 3GPP working groups of pursuing HS+LTE aggregation. 
	Topic/Group
	RAN1
	RAN2
	RAN3
	RAN4
	RAN5
	SA2

	Architecture
- Data splitting aggregation point

- If RAN which layer
	
	X
X
	X
	
	
	X

	Scenarios
	
	
	
	X
	
	

	Simultaneous use of HSPA/LTE (CS+PS)
	
	X
	
	
	
	

	Signalling
- L1

- MAC, RRC

- RAN interfaces 
	X
	X
	X
	
	
	

	Radio Resource Management
	
	X
	
	X
	
	

	Conformance Testing
	
	
	
	
	X
	

	Multi-vendor support
- inter-site scheduling
	X

	
	X
	
	
	

	Security and cyphering
	
	X
	
	
	
	

	
	
	
	
	
	
	


It is clear from the above table that the amount of work potentially involved is quite significant. A lot of topics will need to be discussed among several working groups, and this is indicative of a major activity which should only be embarked upon if it is clearly justified.
One other aspect that will need to be discussed before moving into this discussion will be the priority to be given to HS-LTE carrier aggregation. Many of the RAN working groups are currently heavily loaded with the current work program which covers enhancements of existing technologies of high priority to operators. Introducing a new technology will mean that some work will have to be deprioritised if as explained in [1], HS-LTE carrier aggregation is something to be deployed as a transition between HSPA and LTE. 

3
Conclusions
Tight HS-LTE aggregation is just one possibility out of the possible migration mechanisms that could be considered from HSPA to LTE. In respect of this, we note the following:

1. A clear view of the foreseen migration paths of operators should first be established. 

2. The capabilities of existing functionality should be assessed, and it should be identified whether there are any shortcomings. 
3. Only if existing functionality is shown in step 2 to be unable to satisfy the foreseen migration paths should further work in this area be commenced in 3GPP. 

4. Tight HS-LTE aggregation is observed to be potentially complex and to involve a very significant workload in 3GPP. Any work commenced in 3GPP as a result of step 3 should therefore first focus on incremental enhancements to existing functionality. 

We believe that careful consideration according to the above steps is necessary, in order to avoid diverting significant resources in 3GPP away from existing high-priority work, and to ensure that redundant or parallel solutions are not introduced unnecessarily. 
Further study should be with this background. 
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