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1. Introduction

Text proposals for the internal TR3.020 were made at the last meeting [1,2] with the intention of focussing the definition of Home eNB, and as a result starting to define the RAN3 likely specification impacts. As no consensus could be obtained during the meeting on some of the aspects, this was sent to email discussion. This document reports on the results of this discussion so far.

2. Report on discussion

An edited version of [2] was provided as the basis for email discussion. Comments were received from Mitsubishi, Samsung, ZTE and Panasonic. The text proposal was modified based on some of the comments received and is appended to this document. 

The unresolved comments essentially relate to open issues which require further discussion, and as such they have not been addressed in the text proposal. These are listed below:

(a) Open vs closed access: it has been noted by some companies (and by ZTE in the email discussion) that the requirement for open access is not well understood. In the current text proposal, this is kept as a potential scenario, but scenario prioritization is FFS.

(b) X2 support: it was noted by Panasonic that a previous decision was made that “there are no reasons to establish X2 interface connectivity between LTE Home NodeBs and between LTE Home NodeBs and  LTE Macro Layer to enable handover” [3]. This aspect is kept open in the text proposal following some inputs in the opposite direction at the last meeting.

(c) Idling of HeNB interfaces: the text proposal points out that HeNBs may be turned off by the user, and also suggests that some of the interfaces may not be permanent also for reasons of efficiency. Samsung commented that for macro-to-HeNB HO, the HeNB could not complete the HO if turned off. This suggests a possible need to define an idle state for the HeNB, and to provide means to support triggers for state transition. However this aspect requires further contributions.

3. Conclusion

The appended text could be incorporated in the TR3.020 following final checks at the meeting, and further inputs are required on the topics above. LS coordination with RAN4 and RAN2 would be needed following any decisions.
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[3] R3-071661, “X2 interface connectivity”, Vodafone

5. Appendix

6. LTE HNB

6.1. HeNB Definition

6.2. Scenario

---------------------------------------------------------------------   text skipped ----------------------------------------------------------

7. Study Areas

7.1. HeNB Definition and Deployment Scenarios

HeNB deployments can in principle have different configurations, e.g.

(a) Single HeNB or local cluster of HeNBs

(b) Restricted access (CSG) or open access

Typical deployment scenarios will then result from different combinations of the above. Some examples are given below: 

(a) “typical residential scenario” – single HeNB with CSG

(b) “large residential or small office scenario” – cluster of HeNBs with CSG

(c) “café scenario” – single HeNB with open access

The validity and priority of these and additional scenarios are to be considered.

7.1.1. 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 important enabler, but is not equivalent to HeNB.

7.1.2. Relationship to Campus or Enterprise Networks

Another aspect that has been discussed is the close relationship between HeNB and campus networks. The campus network may support restricted access through a CSG, similarly to a HeNB. However it seems more reasonable to consider this to be a picocell deployment which happens to make use of CSG, since:

· 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 

7.1.3. Priority Scenarios

[This section should discuss which scenarios should have priority and why]

7.2. 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. 

7.2.1. S1 interface

The S1 interface is therefore expected to be set up and torn down at a much faster rate than for a normal macro deployment.  It is FFS whether specific specification support can be provided for efficient and fast S1 interface control.

In addition, it may also be possible to set up an S1 only when needed (for example, based on activity triggers from the HeNB or the MME).  For this enhancement, it is also FFS whether substantial gains can be obtained (e.g. backhaul efficiency, MME load etc).

7.2.2. 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.

7.2.3. X2 Interface

For residential stand-alone HeNBs, handover to other HeNBs is not a critical requirement, and hence the provision of X2 between HeNBs is a low priority aspect. Note that this does not preclude mobility to adjacent HeNBs (e.g. if two neighbours decide to allow mutual use of their equipment) via S1 HO. For cluster scenarios such as “large residential”, it is reasonable to have X2 between the HeNBs of the cluster.

The provision of X2 between macrocells and HeNBs is an open issue, and subject to discussion of benefits versus disadvantages. As with the S1 interface, dynamic set-up and tear down may also be an option, particularly since the use of this interface may be more restricted than that of the S1.    

It should be noted that the X2 can also be used for interference coordination or limitation actions, and that this also needs to be taken into account in the analysis, in addition to mobility aspects.

7.3. Mobility Support

General requirements for mobility and access control are documented in annex F of TS36.300. This section captures some additional considerations.

7.3.1. 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.

7.3.2. Inbound Handover (macro to HeNB)
Necessity
If the handover does not happen or happens late when a UE moves toward the HeNB, the UE may raise its Tx power, possibly interfering with the HeNB receiver. 

If macro coverage is lost, then RLF recovery mechanisms would kick in, and the home eNB would likely be selected. This may be considered acceptable since only the HeNB users will be impacted.

Requirements

Inbound handovers will be supported via S1 or X2 [FFS], 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

· UEs are likely to move slowly when near HNB coverage

· macro coverage may be continued during this session

Remarks:
· dynamic set-up of S1 (if used) may cause additional latency

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

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

Conclusion

Inbound HO is therefore a requirement with relatively low priority (and in particular likely performance is FFS).

7.3.3. Outbound Handover (HeNB to macro)
Necessity
If the handover does not happen or happens late when a UE moves toward the HeNB coverage edge, the UE will raise its Tx power, possibly interfering with the macro-cell receivers. This should be avoided.

Requirements

Outbound handovers will also be supported via S1 or X2 [FFS]. Several items distinguish this from the inbound handover case:

· 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).

Remarks:

· For the case of “dynamic” S1, by definition the S1 is “active” when the handover is triggered, so that no additional latency will result. 

Conclusion
Although the use case of outbound HO may not be more frequent than inbound handover, this is considered a high priority requirement in terms of both support and performance.
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