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1 Introduction

The SID recently approved by RAN [1] lists a number of challenges faced by operators with multiple RATs in their networks (LTE, UMTS, GSM, CDMA and WLAN), in order to efficiently coordinate and steer traffic among them. In particular, this SI should investigate possible enhancements to improve radio resource usage efficiency by joint radio resource coordination, guarantee quality of experience across RATs and improve network capacity by steering traffic across RATs [1]. In this paper we will try to derive some considerations and propose a way forward for the study.
2 Discussion
2.1 Discussion on SI Objectives
Here is a brief summary of the objectives proposed in [1]:
· Identify the scenarios/use cases which would benefit from coordination across RATs;
· Identify and evaluate the potential benefits and functionalities for “joint operation among different RATs” – the SID gives two examples:

· Steering of UEs across RATs considering their traffic characteristics and various constraints;

· Coordination of radio resources across RATs to improve load balancing, enabling, among others, “spectrum re-farming”.

· Investigate potential enhancements of RAN interfaces and procedures, reusing existing RAN interfaces and procedures as much as possible;

· There should be no impact on UE operation and air interface, it should be possible to support different architectures/implementations, and the SI output should be aligned with existing specifications.
We believe we need to clarify a few assumptions which are implicitly made, before starting RAN3 work.
2.1.1 Relevance of GSM-LTE Coordination

First of all, the SID claims in its justification that it may be beneficial to coordinate radio resources in particular between GSM and LTE, in order to smoothly transition from GSM to LTE. It is unclear why such tight 2G-4G coordination should be given any particular emphasis. Aiming for such tight 2G-4G coordination while already envisioning a transition to LTE seems to address only a temporary situation, and it seems therefore hard to justify from an operator’s strategic point of view. Furthermore, the kind of phenomena requiring such coordination is unclear, i.e. whether it is due to a temporary shift in user density or traffic (e.g. a crowded public event) or it is due to a slower, more “natural” trend towards more modern and efficient UEs. The two situations would obviously be addressed using completely different functionality.
Proposal 1: The relevance of a GSM-LTE joint radio resource coordination scenario should be further clarified in order to justify its further study.
2.1.2 The Issue of Spectrum Refarming

Possibly connected to the previous point is the issue of spectrum refarming, mentioned in the SI. “Spectrum refarming” is usually understood to mean taking some existing spectrum in which an older-generation RAT was deployed, and reusing it for a newer, presumably more efficient RAT (e.g. deploying LTE in the same frequencies previously used for UMTS or GSM). This process is usually quite slow due to the fact that it requires careful planning, and it is generally one-way only, i.e. once the newer, more efficient RAT is in place, it is hard to see the benefit of going back to the previous spectrum allocation or to maintain some intermediate transition state for long periods of time. Because of this, studying spectrum refarming in a 3GPP RAN standardization group seems almost out of scope, and it is therefore unclear what kind of RAN functionality would address such scenarios.
Proposal 2: Further clarification on spectrum refarming and its relevance to RAN3 is needed, given that it is often a slow and one-way only process; it is thus unclear what kind of RAN functionality would address such a scenario.

2.1.3 Multi-RAT Coordination Involving Wi-Fi

According to the SID, Wi-Fi should be considered as a candidate RAT for joint coordination. Given the strong interest of companies in 3GPP for Wi-Fi integration and the growing relevance of scenarios involving joint operation of 3GPP RAN nodes and WLAN APs, we believe that such scenarios should be given higher priority for this study. Given the work that RAN2 is currently doing on 3GPP-WLAN integration, it seems sensible that this SI should leverage the conclusions of the RAN2 WI when that work comes to a close.
Proposal 3: Scenarios involving joint coordination of 3GPP RAN nodes and WLAN APs should be prioritized.
2.1.4 Building on Conclusions from Previous RAN3 SIs

During the course of Rel-12, RAN3 worked on the SI on “RAN Enhancements for UMTS/HSPA and LTE Interworking” [2]. That SI, now concluded, analyzed possible solutions for inter-RAT load balancing, inter-RAT connected mobility and inter-RAT call redirection. Its conclusions were that standardization was not justified for any of those functionalities, because the first two have a considerable impact but a limited benefit, and the third one requires additional evaluation from other WGs in order to fully assess its benefit [3]. Unless new arguments convincingly prove the opposite, we propose not to consider those functionalities for study because their advantage as standardized functionalities was not proven.
Proposal 4: Inter-RAT load balancing, inter-RAT connected mobility and inter-RAT call redirection shall not be considered in this study, because earlier standardization discussions have already concluded that they are not advantageous.

2.1.5 Coordination Functionality Architecture

Another topic to discuss is which kind of architecture(s) should be considered for the multi-RAT coordination functionality considered (e.g. centralized vs. distributed, etc.). It is worth noting that the current RAN architecture, especially for LTE, is quite decentralized and “flat”, and this is the result of many years of evolution and discussion by all the players. We suggest that a new architecture is discussed only if it is shown that the existing one cannot meet the objectives of this study. This would also be consistent with the SI objectives, which advocate reusing existing RAN interfaces and procedures as much as possible (and a departure in architecture would surely not enable such reuse) and aligning with other SIs/WIs (none of which so far seems to have identified the need for an architecture change).
Proposal 5a: A new architecture should be discussed only if it is shown that the existing one has serious shortcomings that prevent it from meeting the objectives of this study.
The SID proposes to support different architectures and implementations. In case serious shortcomings are identified with the current architecture, preventing it from supporting the objectives of this study, we propose that the choice of suitable coordination functionality architecture (if any indeed) should be based on scenarios to be discussed and identified beforehand based on the kind of features and constraints of interest (e.g. backhaul characteristics, intra- or inter-frequency deployment, dynamics of the phenomenon and desired speed of reaction by the system, etc.). Among these, RAN3 should anyway consider the consistency with respect to the decentralized architecture already agreed for features like e.g. SON.
Proposal 5b: The choice of suitable coordination functionality architecture(s) (if any) shall be based on relevant scenarios based on the constraints, characteristics and features of interest, including consistency with existing features like e.g. SON.
Further on the topic of limiting the impact on existing specifications (and in particular on the requirement of having no impact on UE behavior). We note that many features that aim to coordinate lower-layer, real-time functions (e.g. cross-RAT scheduling of UEs) will have an impact on UEs. At best, they might require optimized UEs to maximize their benefit, and at worst they might disrupt performance for legacy UEs (GSM UEs should probably get special attention in this respect). We therefore propose that the study activity should focus on “slower than TTI base” functionality.
Proposal 5c: To avoid impact on UEs, the study should focus on “slower than TTI base” functionality.
3 Conclusions and Proposal
We have presented some first-hand brief considerations on the multi-RAT joint coordination SI, and we have proposed some guidelines to proceed with the study activity. Our proposals are summarized below.
Proposal 1: The relevance of a GSM-LTE joint radio resource coordination scenario should be further clarified in order to justify its further study.

Proposal 2: Further clarification on spectrum refarming and its relevance to RAN3 is needed, given that it is often a slow and one-way only process; it is thus unclear what kind of RAN functionality would address such a scenario.
Proposal 3: Scenarios involving joint coordination of 3GPP RAN nodes and WLAN APs should be prioritized.
Proposal 4: Inter-RAT load balancing, inter-RAT connected mobility and inter-RAT call redirection shall not be considered in this study, because earlier standardization discussions have already concluded that they are not advantageous.

Proposal 5a: A new architecture should be discussed only if it is shown that the existing one has serious shortcomings that prevent it from meeting the objectives of this study.
Proposal 5b: The choice of suitable coordination functionality architecture(s) (if any) shall be based on relevant scenarios based on the constraints, characteristics and features of interest, including consistency with existing features like e.g. SON.
Proposal 5c: To avoid impact on UEs, the study should focus on “slower than TTI base” functionality.
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