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1. Introduction

This document examines the interaction of positioning procedures with home eNode Bs, and identifies changes that are necessary for positioning functionality to be supported.

2. Discussion

2.1. General positioning functionality
In the broadest view, there is no obstacle to using home eNode Bs for positioning and no special handling required.  Of course, LPP is carried transparently through a home eNode B as through any other eNode B, allowing UE positioning operations; and (with the exception of the issues discussed in section 2.2) LPPa can terminate at a home eNode B just as at a macro.  It might therefore appear that there is no need for this contribution.
However, there are some practical issues that arise due to the unplanned nature of HeNB deployments.  These issues are perhaps most obvious with OTDOA positioning, where it is not clear how the E-SMLC can know what assistance data to send to a UE served by a home eNode B; what are the neighbour cells for which information should be provided?  This issue is particularly intractable if many of the neighbours are themselves home eNode Bs (a plausible scenario, e.g., in an apartment building, which is precisely where the need for accurate positioning might be greatest—it is important that the fire brigade not arrive in the apartment downstairs from the actual position of the caller!), when a static configuration of assistance data might be quite infeasible as individual home eNode Bs go on and off or move their positions.

Similarly, if the geographical position of the serving home eNode B is not known, there is no good mechanism for the server to choose a reference location.  In this case the problem may be circumvented with deployment-specific knowledge (e.g., the operator knows that the IP address range is assigned to access points in a particular city, or relocation of access points requires the intervention of a technician and modification of an OAM database which can then be propagated to the E-SMLC).  Moreover, in an environment where home eNode B positions in general are not (precisely) known, it becomes impossible to use HeNB neighbours for OTDOA positioning, and this problem is less easily overcome.

These restrictions may be acceptable for Rel-9, but they should be taken into account.

Proposal 1: RAN3 should consider whether practical restrictions on positioning operations using HeNBs due to unknown or changing locations are acceptable for Rel-9.
The routing issue identified in the next section, however, is more significant.
2.2. Routing to home eNode Bs in the presence of a gateway
Consider the situation in which an E-SMLC is attempting to send an LPPa message to a home eNode B under a gateway (Figure 1).
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Figure 1: E-SMLC connected to home eNode Bs via a gateway
The E-SMLC first needs to know what MME to address over the SLs interface; this question is outside RAN3 scope and needs to be examined in CT4, but it seems likely that in the non-UE-associated case this decision could be made based on a tracking area ID lookup.  In the UE-associated case, of course, the E-SMLC is aware of the MME involved in the LCS session and there is no problem at this stage.  In any case, this aspect of the functionality is general to LPPa routing, having no particular relation to home eNode Bs.
With a macro eNode B (or a home eNode B with no intervening gateway), the E-SMLC would simply provide the target eNode B ID to the MME, which would use it as a routing guide and consume it rather than propagating it onward.  However, in the case of a home eNB gateway, the gateway itself also needs to receive the eNB ID to indicate which of its “child” eNode Bs is being addressed.  In other words, for this case, the eNode B ID needs to be delivered as part of the containing S1 message (the DOWNLINK UE ASSOCIATED LPPA TRANSPORT or DOWNLINK NON UE ASSOCIATED LPPA TRANSPORT message).

Proposal 2: The global eNB ID of the receiving eNode B should be present as an optional parameter in the DOWNLINK UE ASSOCIATED LPPA TRANSPORT and DOWNLINK NON UE ASSOCIATED LPPA TRANSPORT messages.

2.3. Positioning of HeNBs

If Proposal 2 is agreed, it becomes possible in Rel-9 to use HeNBs in positioning operations.  This possibility has very little effect on A-GNSS (only related to the reference position), but is quite significant for OTDOA and E-CID methods in HeNB-dense environments.
However, both of these positioning methods require knowledge of the position of the serving eNode B itself and perhaps of neighbouring eNode Bs as well, which presents an obvious difficulty for home eNode Bs.  (Even if HeNBs are “tethered” to a particular user, moving the access point across the apartment would introduce significant error for someone attempting to use it for OTDOA measurements.)

Given the time frame for Rel-9, it seems clear that determining the positions of HeNBs must be left as a “best effort” matter, with those HeNBs that have some implementation- or deployment-specific ability to locate themselves (an onboard GPS receiver, detailed knowledge of deployment locations) able to supply their position information to the server, and the unlucky remainder unable to contribute.

Even for those HeNBs that do know their location, in some deployments this location could change quite dynamically, at least by metres to tens of metres.  Moreover, unlike macros, HeNBs have the potential to switch on and off dynamically.  Accordingly, if they are to be used as measurable neighbours for OTDOA or E-CID positioning, it seems quite difficult for the server to maintain accurate assistance data based only on polling.

Proposal 3: RAN3 should reopen the question of whether to allow a “push” mechanism for assistance data delivery from eNode Bs to the E-SMLC to account for dynamic changes in HeNB deployments.
3. Conclusion

This contribution presented the following proposals:
Proposal 1: RAN3 should consider whether practical restrictions on positioning operations using HeNBs due to unknown or changing locations are acceptable for Rel-9.

Proposal 2: The global eNB ID of the receiving eNode B should be present as an optional parameter in the DOWNLINK UE ASSOCIATED LPPA TRANSPORT and DOWNLINK NON UE ASSOCIATED LPPA TRANSPORT messages.

Proposal 3: RAN3 should reopen the question of whether to allow a “push” mechanism for assistance data delivery from eNode Bs to the E-SMLC to account for dynamic changes in HeNB deployments.
RAN3 are requested to consider the proposals and take decisions on them.  In  case proposal 2 is agreed, a CR is provided in [1].
4. References

[1]
R3-100343: “S1 support for routing of LPPa messages to HeNBs” (Qualcomm Incorporated, RAN3#66bis)















































































































































