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Discussion and decision
1.  Introduction
At RAN2 #68bis, a retransmission timer was introduced for the proximity indication procedure [1], [2]. In this paper, we clarify a certain behaviour that we feel is incompletely captured in the CR for certain corner case scenarios.
2. Discussion
2.1 Basic principles to prevent excessive proximity indications from UE

Throughout this paper, we assume there is no handover, as that is the subject of other discussions. We consider the following principles that could be relevant to the sending of proximity indications.
Principle 1: The UE shall not transmit consecutive proximity indications indicating entering for the same RAT/frequency.

Principle 2: The UE shall not transmit consecutive proximity indications indicating leaving for the same RAT/frequency.

Principle 3: The prohibit timer controls the sending of an entering indication subsequent to sending a leaving indication for a RAT/frequency.

Principle 4: The prohibit timer controls the sending of a leaving indication subsequent to sending an entering indication for a RAT/frequency.
Principle 1 relies on the eNB to remember the proximity indications sent by the UE, and allocate measurement gaps as necessary. For example, the eNB may allocate a measurement gap once, and if no handover target is found, then the eNB may allocate gaps again after some time. An alternative would be for the UE to repeat the entering proximity indication every [5s], which would be wasteful, and would provide no new information to the eNB.
Principle 2 is quite natural, and it can be readily seen that successive leaving indications provide no value. However, one could argue that Principle 2 need not be explicitly captured in the specifications, as a reasonable UE implementation can be expected to follow.
Proposal 1: RRC text should at least capture principle 1 and potentially also principle 2.
Principle 3 and 4 help protect against excessive signalling if the UE proximity implementation rapidly transitions between “proximity detected” and “proximity not detected” states. This was the intent in [1], as quoted below

“… consecutive entering/ leaving proximity indications within a short period of time for the same frequency/ RAT should be prevented”.
Given principles 1 and 3, it can be argued that principle 4 need not be captured in the specifications, as the excessive reporting of proximity indications is prevented by principles 1 and 3 alone.

Proposal 2: RRC text should capture principle 3. There is no need for the UE to obey principle 4.
2.2 Some corner cases
The RRC text should keep in mind the following corner case.

Corner Case 1: User deploys two CSG cells in home on same frequency and RAT. UE detects proximity to first cell and sends proximity indication, but handover does not happen for some reason. After few seconds, UE detects proximity to the second CSG cell. Should the UE resend the proximity indication? Under principle 1, the answer is no.
3. Conclusions
Some details were proposed regarding limiting excessive proximity indications regarding the same RAT/ frequency within a short period of time. Impacts to TS 36.331 are shown in the annex.
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Annex
	Text change in TS 36.331, changes shown w.r.t. [2]


5.3.14.2
Initiation

A UE in RRC_CONNECTED shall:

1>
if the UE detects the proximity of one or more cell(s), whose CSG IDs are in the UEs CSG Whitelist, on an E-UTRA frequency while proximity reporting is enabled for such E-UTRAN cells; or

1>
if the UE detects the proximity of one or more cell(s), whose CSG IDs are in the UEs CSG Whitelist, on an UTRA frequency while proximity reporting is enabled for such UTRAN cells; or
2>
if the UE has previously not transmitted a ProximityIndication for the RAT and frequency, or if the last transmitted ProximityIndication for this RAT and frequency was a leaving indication, and more than [5s] have elapsed since its transmission:

3>
initiate transmission of the ProximityIndication message in accordance with 5.3.14.3, with type ‘entering’;
1>
if the UE leaves the proximity of all cell(s), whose CSG IDs are in the UEs CSG Whitelist, on an E-UTRA frequency while proximity reporting is enabled for such E-UTRAN cells; or
1>
if the UE leaves the proximity of all cell(s), whose CSG IDs are in the UEs CSG Whitelist, on an UTRA frequency while proximity reporting is enabled for such UTRAN cells:
Editor's Note:
It is FFS if there is a need to repeat proximity reporting following a handover. 

2>
if the last transmitted ProximityIndication for this RAT and frequency was an ‘entering’ indication:
3>
initiate transmission of the ProximityIndication message in accordance with 5.3.14.3, with type ‘leaving’;[image: image1.png]
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