3GPP TSG-RAN WG3 #74
R3-112999
San Francisco, USA, 14-18 November 2011

Agenda Item:
15.1.3
Source: 
Ericsson 

Title:  
Discussion of X2-GW for Rel-11 HeNBs
Document for:
Discussion, decision
1 Introduction

Among the issues discussed for the Rel-11 SI on enhanced mobility for HeNBs [1], probably one of the key ones is about the use of an X2 proxy function, to be interposed between eNBs and neighbor HeNBs. In fact, one of the objectives of the SI itself is to evaluate the benefits of X2 connection via the GW proxy for (H)eNB to HeNB mobility enhancements.”[2] The concept of an X2 proxy between macro and femto neighbors (X2-GW for short) is not new to Rel-11: it had already been introduced and discussed in the Rel-10 time frame, but was not introduced into the standard [3]
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[4]. With the notable exception of membership verification (for which specific solutions are now being discussed), it could be argued that issues we face in the Rel-11 SI are very similar to those we faced in the corresponding activity in Rel-10. We therefore propose that discussing a similar solution as what was adopted back then, namely that X2 proxying at the HeNB-GW can be implementation-dependent, could be appropriate.
2 Discussion
We think it is beneficial to briefly summarize the working assumptions that were made at the time the Rel-10 work was made, because:

1. None have been formulated so far for Rel-11 with respect to X2-GW, and

2. We might find quite a lot of commonalities between the two releases.

2.1 Assumptions with Respect to X2-GW

In Rel-10, it was argued that for the scenarios considered, the presence of the gateway was more dependent on the specific deployment and on traffic density. [5]
Rel-11 scenarios can now include enhanced mobility between macro and femto and inter-CSG use cases, and because of this wee see now many more beneficial use cases than before [6]. But the key aspect of when to have an X2-GW, and what it should do, and what benefits it would bring, is still the same. Even the most demanding deployment scenarios that we can think of, do not “mandate” the presence of  the X2-GW per se, but depend in fact quite heavily on how the operator’s network is designed. In fact, the more complex campus, inter-CSG, hybrid, high-mobility scenarios are arguably those that require a high level of cooperation and integration between macro and femto, so in many cases an X2-GW would just “get in the way”. Moreover, if X2 vs. S1 latency is a concern, concentrating X2 at a single X2-GW, can hardly bring any more benefit than going via S1 to the MME if the X2-GW is deployed in a central location (and it could even be in the same physical site as the MME, in which case the benefit would nonexistent). On the other hand, if the X2-GW was located within the premises of a corporate campus, for example, there are cases where it might be conceivable. This issue, as can be seen, does not depend on which particular solution is standardized, but rather depends on deployment: how the network is built out, what level of mobility is expected, and what backhaul is used. This is, in fact, something that has not changed since Rel-10: in fact, the arguments for, against, or agnostic to, an X2-GW are remarkably similar in the discussions for the two releases.

2.2 X2-GW and HeNB-GW
The Rel-10 assumption that, when deployed, an X2-GW is co-located with the HeNB-GW can still be valid (yet another commonality between the two releases). A further topic for discussion could be whether an X2-GW is always present when a HeNB-GW is deployed; once again, the wide range of deployment scenarios we are considering in Rel-11 should probably suggest to us that the presence of an X2-GW should be optional. There might be cases where S1 concentration to the core network is beneficial, but X2 concentration to neighbors is not (e.g. in the example above, where a HeNB-GW is deployed centrally and/or connects a large number of HeNBs).
2.3 HeNB-GW Scalability

Another issue to address is HeNB-GW scalability with respect to an additional X2-GW function. In terms of order of complexity and system load, we could say that S1 concentration is proportional to the number n of HeNBs connected to the HeNB-GW. X2 concentration, on the other hand, would be somewhere in the range between n (the simplest case, a macro having X2 to n neighbor femtos, which do not have any X2 connections between them) and n(n-1)/2 (the most complex and unrealistic case, of a fully meshed X2 network being concentrated through the X2-GW, which would be really unnecessary in this case). This is yet another confirmation that the variability due to network deployment can be potentially huge, and that for large numbers of deployed HeNBs, there could be scalability issues for X2 concentration.  This is precisely because the order of complexity for X2 concentration tends to “explode” much more quickly than for S1 concentration. Even if there was the (purely theoretical) possibility of putting HeNBs in pools like MMEs, this would probably not fully address this issue. This is yet another commonality between Rel-10 and Rel-11, and could be actually more critical in the latter due to the presence of macro-femto X2.
3 Conclusions and Proposal
We have mentioned the discussion on X2-GW that took place for Rel-10 and some additional evidence from Rel-11, to show that in fact the issues faced in the two releases are very similar. Also in Rel-11, we see a great variety of deployment scenarios, and an X2-GW may be justified in only a few of them. If anything, Rel-11 scenarios could even prove more critical on whatever functionality the X2-GW provides, in case it is deployed. For this reason, we propose that:
Proposal 1: Discussing an implementation-dependent X2 concentration/proxying stage, not affecting standardized solutions for enhanced mobility, could be beneficial.
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