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1. Introduction

This document addresses some remaining open issues after the email discussion summarised in [1].
2. Discussion

The discussion achieved consensus on most issues, with the open questions being the number of frequencies for which gaps could be requested (1 or 3) and the format in which the measurement occasion should be indicated (gap offset or frequency—or nothing at all, although as indicated below we do not see this option as realistic).
2.1. Number of frequencies

The number of frequencies is a fairly clear-cut issue: While current RAN4 requirements only cover inter-frequency OTDOA cases with one frequency (other than the serving frequency), the signalling in LPP allows assistance data for up to three frequencies.  Defining the gap request format to cover three frequencies, for symmetry with LPP, seems somewhat more future-proof.  The single-bit cost from allowing a longer sequence is negligible (and in particular less than the cost of extending the message in a future release).
Proposal 1: Include signalling support for up to three frequencies in the gap request message.

Note that in case the reference cell is inter-frequency, the UE must receive whatever gaps it needs to measure that frequency (the reference cell always has to be measured).  In this case, a good UE implementation might be expected to include only the reference cell’s frequency in its gap request.  However, it does not seem desirable to capture this restriction in the specification, for two reasons:
· it is difficult to codify exactly under what conditions a UE would be subject to the requirement (e.g., a UE’s DRX pattern might already allow it to measure the reference cell);

· a UE that chooses to include additional frequencies in the gap request, even though it absolutely requires gaps towards a certain frequency to measure successfully, is only punishing itself, not creating a system problem.

Proposal 2: RAN2 should adopt no special requirements for handling the case where the reference cell is inter-frequency.

2.2. Format of the gap request

The discussions at RAN2#72bis and in the email discussion considered three formats for the gap request:

Alternative 1: No information is signalled beyond “gaps needed”, i.e., the eNode B divines the frequencies of interest and the timing of the PRS occasions and selects gap offsets.

Alternative 2a: The UE signals the time at which gaps are requested (for each frequency, in case multiple frequencies are supported).

Alternative 2b: The UE signals the frequency/ies for which gaps are requested; the eNode B infers the timing of the PRS occasions for those frequencies.

It should be noted that all participants apparently agree that Alternative 2b is actually more bit-expensive over the air than Alternative 2a.
Fundamentally, these alternatives differ in terms of what knowledge they assume the eNode B has, as shown below.

Table 1: Information needed to allocate gaps

	Alternative
	Provided by UE
	Determined by eNode B

	1
	-
	Frequencies in assistance data

Frequency of reference cell

Timing of PRS occasions for other frequencies

	2a
	Timing of PRS occasions for other frequencies
	-

	2b
	Frequencies in assistance data
	Timing of PRS occasions for other frequencies


Note that all fields that must be known are not necessarily signalled; e.g., the UE must know the frequency of the reference cell in Alternatives 2a and 2b, but only needs to use it to determine what frequencies it should request gaps for, as described above.  (In any case, all these data fields are known to the UE from the assistance data.)
Observation 1: Alternative 2a does not assume the prior availability of any additional information at the UE or the eNode B outside the existing signalling, i.e., it is a fully standardised solution.

The same cannot be said of either Alternative 1 or Alternative 2b.  Both require that the eNode B be instrumented with knowledge of the PRS configurations of other frequencies; it is of course possible to do this through OAM, but there is no standardised solution for doing so—in other words, these alternatives depend on proprietary functionality to make inter-frequency OTDOA possible.
Further, Alternative 1 actually assumes that the eNode B would be able to determine what frequencies the server had provided to the UE in the assistance data—a functionality that is clearly not contemplated in any standardised signalling today, and that seems to rely on the server being able to deliver this information to the eNode B in (more or less) real time.  There is no clear mechanism to do this, and OAM does not seem like a workable solution.  (LPPa could be considered for this purpose but does not support it today, and may not exist at all, e.g., in a user-plane-only deployment.)  We thus suggest that Alternative 1 is not really supportable in practice.
Proposal 3: Eliminate Alternative 1 from consideration.

We now turn attention to Alternative 2b.
Observation 2: No technical benefits have been mentioned in the discussion for Alternative 2b.

The only benefit of Alternative 2a that was mentioned was a consideration of specification cleanliness—whether it was desirable to introduce a timing offset as a conceptually new field in the RRC spec.  In our view this issue cannot really be called “technical” (it is meritorious insofar as good organisation makes for a more maintainable spec, but this seems a minor issue for the discussion at hand).
In any case, the decision to use the existing measurement-gap mechanism for OTDOA already implies that the RRC implementation in the eNode B will need to be aware of the concept of the PRS offset, so preventing this parameter from being introduced into the specification will not actually make the lives of implementors simpler.  (There is a very slight implementation impact on the UE side.)
Finally, it seems clear that Alternative 2b depends on OAM to make inter-frequency OTDOA possible.  While this could be achieved through a proprietary interface, it is not something that SA5 have already considered and cannot be considered a standard behaviour.  Moreover, the information on PRS occasions is already available to the UE, but not available in a standardised way to the eNode B, and there seems no benefit in requiring the network to perform a proprietary silly walk ([2], [3]) in order to make it available—especially considering that it is more bit-efficient for the UE to indicate the offsets itself.

We therefore suggest

Proposal 4: Adopt Alternative 2a, in which the UE provides the requested gap offset for each frequency.
3. Conclusion

This document promulgated the following proposals:
Proposal 1: Include signalling support for up to three frequencies in the gap request message.

Proposal 2: RAN2 should adopt no special requirements for handling the case where the reference cell is inter-frequency.

Proposal 3: Eliminate Alternative 1 from consideration.

Proposal 4: Adopt Alternative 2a, in which the UE provides the requested gap offset for each frequency.
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