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1. Introduction

Considerable discussion has been taking place regarding the HeNB requirements. Although some inputs are to come from the RAN4 discussion, this is likely to focus mainly on deployment and interference scenario aspects e.g. issues such as whether deployments should use same spectrum as non-HeNB cells, and also whether open or closed access should be allowed. These have a bearing on requirements for the HeNB, however a number of aspects are independent (fully or at least in part) of the radio deployment.

The agreements in our internal TR [1] are so far:

1. Architecture: The LTE HNB will connect to the MME by means of the S1 interface.

2. Mobility: Handovers from LTE HNB to eNB (i.e, to the overlaying macro eNB) shall be supported.

and in addition the following requirements are also captured:

1. One unique identifier for the HNB in the operator’s network is required to support access control, network registration and etc.

2.
The involvement of operator’s network for initial configuration of the HNB shall be minimized.

Finally, a tentative agreement was made at RAN3#57 that a HeNB would not have an X2 relationship with any other node.

This paper attempts to build on these in order to work towards a better definition of HeNB.

2. Some HeNB Definition Topics

2.1. Relationship to Closed Subscriber Group

The CSG concept has been developed in RAN2 to enable access control, which is a likely requirement of a residential product. Whilst the concept is directly applicable to HeNB, it should be noted that it is generally applicable to any private networks, which may or may not be classed as HeNB. For example, one can envisage an open access HeNB which would obviously not require CSG. Conversely, one can envisage non-HeNB cells using CSG.

In conclusion, the CSG is an enabler, but is not equivalent to HeNB.

2.2. Relationship to Campus or Enterprise Networks

Another aspect that has been discussed is the apparently close relationship between HeNB and campus networks. In this respect, the campus network is sometimes seen as supporting restricted access through a CSG, and the network has even been referred to as a “network of HeNBs”. However it seems more reasonable to consider this to be a picocell deployment which happens to make use of CSG. There is however no reason to equate this to a set of HeNBs for a number of reasons e.g.

· Typically, the coverage and capacity of a cell in an enterprise or campus deployment should be much higher than those for residential products

· Mobility support in enterprise networks is generally a much more stringent requirement than in home applications (typically a home product would have a single cell, and a single eNB)

· Opening up the application scenarios leads to loss of opportunity for simplifying the specifications and therefore lowering the cost 

Therefore we conclude that a HeNB should be considered as a stand-alone element, in the sense that the application scenario and the resulting requirements should be restricted to basic residential use. This does not preclude the provision of campus networks using small cells and CSG for access, but this scenario should not be used to determine HeNB requirements. 

2.3.  Interfaces

In general, a residential product cannot be expected to be powered up on a permanent basis (many users today power down ADSL or cable modems, so even if the eHNB is a separate device, its network link will not be permanent). Additionally, it would be reasonable to assume that interfaces should only be active when absolutely necessary, to avoid waste of limited backhaul and network resource. 

2.3.1. S1 interface

The S1 interface should therefore be set up only when needed. Possible triggers for this might come from either the eNB or the MME, and might include:

· reselection request

· handover request

In one potential scenario, the S1 would be set up as long as one UE was camping or active in the HeNB. An enhancement would be for the S1 to be “suspended” while all UEs are idle (but in this case the handling of S1 set-up needs to be considered with respect to e.g. paging, idle-to-active transition etc). In general the details of S1 suspension and resumption are FFS.

2.3.2. O&M Interfaces

Specific definition of any O&M interfaces should be discussed in SA5, however as with the S1 these interfaces are expected to be non-permanent, and also their use would be non-real-time (e.g. for PM, FM) with perhaps the exception of the ability to reset and/or  change profile.

2.3.3. X2 Interface

It has been proposed that the X2 is not assumed to be supported by a HeNB, as a complexity reduction. This is consistent with above in the sense that the HeNB primary deployment scenario should be that of residential access. In any case, it does not preclude mobility to adjacent macros or even adjacent HeNBs (e.g. if two neighbours decide to allow mutual use of their equipment) via S1 HO.

This assumption implies that interference limitation will be done by the HeNB independently as opposed to any attempt to coordinate via X2. In fact the mechanisms for this are not yet defined even for the macro case, and it is therefore not clear that they would anyway be useful to HeNB deployments.

2.4. Mobility Support

2.4.1. Inbound and Outbound Reselection

Both of these should be supported with good performance. One reason for this is that it is important for the UE in the home to use the HeNB whenever this is activated, since this will be the expectation of the subscriber (for quality and likely also for charging reasons). Equally it is important that the UE reselects to the macro as soon as necessary when the UE moves away from the home coverage.

So, although specific performance will of course be a function of parameter setting, the standard should support the ability for fast reselection in both directions.

2.4.2. Inbound Handover

It is suggested that this could be supported via S1, however the requirements on performance and latency may be more relaxed than those for normal HO in the open / cellular network (macro/micro/pico). The reasons for this are:

· use case of active UE moving into residence is less prevalent than idle-to-active when already in the residence

· macro coverage may be continued during this session

· if macro coverage is discontinued, then RLF recovery mechanisms would kick in, and the home eNB would likely be selected

· dynamic set-up of S1 may cause additional latency

· unique identification of HeNB by UE may also add latency (FFS)

· charging aspects are FFS e.g. how to deal with sessions that are handed over from macro to HeNB 

At this stage, we suggest that inbound HO is a requirement with relatively low priority (and in particular likely performance is FFS).

2.4.3. Outbound Handover

This will also be supported via S1. One major difference here is that by definition the S1 is “active” when the handover is triggered, so that no additional latency will result. Secondly, the identification of the external target cell should be trivial, i.e. no additional effort on the part of the UE is required (beyond the measurements and procedures for normal handover). 

From a performance point of view, a clear difference is that RLF will surely follow without handover, since the coverage of the HeNB is limited.

So, although the use case may not be more frequent than inbound handover, we conclude that outbound HO is a high priority requirement in terms of both support and performance.

3. Conclusion

It is suggested that RAN3 discusses the topics of this paper and agrees to extend and/or document some of the current assumptions in the TR R3.020 as per above.

4. References

[1]

3GPP TR R3.020, Home e(NodeB; Network aspects




































































































































































































1
1

