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1 Introduction 

At the RAN plenary #51, the study item description on “Further Enhancements for HNB and HeNB” [1] was approved. Some the objectives related to LTE, were to evaluate the benefit of “support for Enhanced eNB to HeNB mobility and vice versa”, and of “X2 connection via the GW proxy for (H)eNB to HeNB mobility enhancements.”[1]
In the justification section, it is also noted that “Support for eNB to HeNB was de-scoped in Rel-10, but provides significant benefits for open mode HeNBs used in mall environments and to extent coverage areas of macro network. In fact, such a scenario was initially agreed as a working assumption almost a year ago [2][3]. The rationale for including the HeNB-eNB enhanced mobility together with inter-HeNB mobility at that time was precisely that when open access HeNBs connect to the macro network, access control is not required, and therefore mobility via X2 “comes for free”. At RAN3 #69bis this working assumption was challenged and dropped due to time constraints, as RAN3 feared not to be able to complete the discussion in the appropriate time frame for Rel-10.
Current Rel-10 Stage 2 allows X2-based handover between HeNBs “if no access control at the MME is needed, i.e. when the handover is between closed/hybrid access HeNBs having the same CSG ID or when the target HeNB is an open access HeNB.”[6]
With the new study item now explicitly referring to the direct eNB-HeNB connectivity scenario, we think it is useful to briefly go over the benefits of such a solution in light of the deployment scenarios that may be of interest to Rel-11.
2 Discussion
The following well-known considerations were made in [2], [4] and [5] for Rel-10 and in our opinion are still valid for Rel-11:

1. The X2 interface in HeNBs, already agreed in Rel-10, can work for both HeNB-HeNB mobility and open HeNB-eNB mobility, without the need for further differentiation between the two cases;
2. By considering mobility between open HeNBs and eNBs there is no need to consider further access control or QoS provisioning requirements;

3. This scenario uses the available protocols, without requiring extensions or differentiated treatment for separate cases, although it does not preclude future developments, if and when they will be required by the specific scenarios;
4. Similarly, there is no need to introduce any additional concentration for X2 toward the macro network a priori, although such a function is not precluded;

5. In [5] it was shown that it could be feasible to sustain even thousands of SCTP associations with commercially available computing hardware. For this reason, the number of concurrent X2 interfaces to the same node (a commonly heard upper bound for this is a few dozens) should not be a problem for a well-designed eNB. Of course there will be practical limitations to the previous statement, due to varying processor load and memory requirements according to the SCTP associations and to the specific messages being considered (mobility, load balancing, ICIC, etc.)[2]. Nevertheless, it is probably still correct to say that the need for X2 aggregation toward the macro network is more related to the operator-specific deployment, than a prerequisite for HeNB-eNB X2 connectivity. 
6. As far as security is concerned, it is foreseeable that in the vast majority of cases where X2 mobility between HeNBs and eNBs is required, both will be fully under operator control, and will therefore be part of a trusted domain. In any case, the HeNB will be connected to the rest of the network via a Security GW, and no further security requirement is needed for X2 between the HeNB and the eNB due to its presence.
3 Conclusion and Proposal
The considerations above, presented to RAN3 during the work for Rel-10, still hold true for the new Rel-11 work on HeNB further enhancements. We therefore propose to agree that enhanced mobility via direct X2 between open access HeNBs and eNBs is a beneficial scenario.
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