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1 Introduction

At RAN3 #87bis, it was minuted to “Check history of CSG in macro discussion, then motivation to re-open the discussion – ALU to initiate offline email discussion” [6]. No e-mail discussion followed, so document [1] seems like a surprise. It briefly analyzes the case of dense deployments of small cells over restricted access zones (e.g. campuses, enterprises) and proposes to either extend the current scope of single-cell HeNBs to multiple cells, or to enable “restricted access mode” for eNBs (which today are not specified). In RAN3 these concepts have been the subject of long discussions in the past, and it is worthwhile to summarize such discussions and recall current agreement on this topic.
2 Discussion
The possible extension of HeNBs to multi-cell and of macro eNBs with CSG have been discussed in RAN3as far back as 2011.

At RAN3 #68, during the discussion on Solutions for optimized (H)eNB-to-HeNB mobility, operators were asked for “input on requirements and deployment scenarios for enhanced HeNB-to-HeNB and HeNB-to-Macro mobility”. [2] Operators expressed their preferences about enhanced (H)eNB-HeNB mobility, which was specified in Rel-10/11, but there was no operator support for CSG in macro or multi-cell HeNBs.
At RAN3 #70bis it was observed that specifications were not clear with respect to CSG handling in macro and that the issue needed further discussion [3].

At RAN3 #71 it was observed that specifications from other 3GPP groups, besides RAN3, do not cover CSG in macro, hence there could be a question on whether an alignment would be needed. It was further observed that no further discussion in RAN3 on CSG support for macro would take place without input from SA1/SA2, or unless a new WI was created with this subject in its scope. [4]
This was further discussed at RAN3 #72, and it was confirmed that “As decided already in Taipei discussion on this topic will be done either as response to an LS from SA1 or because of a WI/SI with this topic in its scope.” [5]
Observation 1: To the best of our knowledge, the agreement not to specify CSG in eNBs is valid today.
Let us look at the arguments in [1]. Allowing hybrid and/or closed cells in eNBs is claimed to decrease the number of nodes and reduce signaling thanks to intra-eNB handovers, and to offer higher throughput thanks to intra-eNB CA.

It is worth noting that intra-eNB handovers involving hybrid or closed cells would not automatically reduce signaling in all cases, due to their applicability to members only and to the need for access control or membership verification via S1. The same would apply for intra-eNB CA.

Moreover, when looking at HeNBs, TS36.104 specifies that their maximum transmission power is of 20dBm, namely they provide very limited coverage. It is rather clear that even if HENBs could support multiple cells there would be the need of many of them to cover a wide area, hence resulting in numerous handovers.

When looking at the suitability of small cells as a solution to maximize throughput it should be considered that closed cells cause a “coverage hole” in their frequency band for non-member UEs. Hence the statement that they can improve throughput and decrease signaling tout court is very questionable. In fact, if anything, mobility of non-members would be more challenging, since they would need to “steer around” any such cell. Further, the interference caused by such cells to non-member UEs would reduce spectral efficiency and system throughput. Hybrid cells might not help either, since better service would be given to UEs not according to their radio conditions but according to their membership status. Yet again, this does not play in favour of spectral efficiency or maximization of cell throughput.
Observation 2: Intra-eNB HOs and CA involving CSG cells would not automatically reduce signaling in all cases.
Observation 3: Deployment of closed or hybrid cell does not help maximizing cell throughout but rather impacts system performance in favour of a minority of UEs
More recent solutions based on heterogeneous networks (FeICIC, interference mitigation via NAICS, etc.) are much more promising and are not limited to members only. Such functionality had not been specified years ago when the RAN3 agreement discussed above was taken, so this discussion was perhaps more justified back than it is right now. It seems there is no reason to challenge the standing RAN3 agreement.
Proposal 1: It seems there is no reason to challenge the standing RAN3 agreement of not specifying CSG support in macro cell or multiple cells for HENBs, especially considering that other, possibly better, options are available now.

3 Conclusions
CSG support in macro and/or multi-cell HeNBs are not mentioned in current RAN3 specifications, and there is a long-standing agreement not to work on such issues without a clear mandate from SA1 or SA2. We see no reason to challenge that agreement now, especially considering the other options available.
Proposal 1: It seems there is no reason to challenge the standing RAN3 agreement of not specifying CSG support in macro cell or multiple cells for HENBs, especially considering that other, possibly better, options are available now.
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