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1
Introduction

This document discusses the remaining open issues on Paging Attempt Information

R3-152329, the “way forward” document [1] lists the following open issues:

1. Do we allow the Paging Attempt Count IE if neither CEL nor Cell list is included (for the normal TAI list paging) 
a. Yes
b.  No
2. When to allow the Intended Number of Paging Attempts IE 
a. Only when the cell list is included
b. When the cell list is included or when neither cell list nor CEL is included
3. Do we allow CE paging without paging Attempt Count? 
4. IE name of the CEL for the reference to TS36.331 (to be decided by RAN2)
R3-152404, the S1AP baseline CR [2] contains the following FFSs:

- presence of Intended Number of Paging Attempts within the Paging Attempt Information

R3-152405, the stage 2 baseline CR [3] contains the following FFSs:

23.x.2
Paging optimisation for UEs in enhanced coverage

Information on the coverage enhancement (CE) level, if available for the UE, is provided transparently by the serving eNB to the MME at transition to ECM_IDLE together with the respective cell identifier and is provided during paging to the eNB from which it was reported, if still applicable.

Editor’s Note:
Whether the phrase "it still applicable" reflects the intended functional behaviour is FFS.
Paging Attempt Information as specified for general paging optimisation applies also for UEs in enhanced coverage. The Paging Attempt Count is always provided for UEs in enhanced coverage. The Intended Number of Paging Attempts is disregarded by the eNB for the cell for which the CE level is provided.

Editor’s Note:
The second paragraph of §23.x.2 is FFS, particularily the phrase "is always provided" and the last sentence dealing with the Intended Number of Paging Attempts.
2
Discussion

2.1
Combination of IEs in PAGING message

In order to provide discussion on the full range of IE combinations within the PAGING message, the Recommended Cells for Paging IE, the Cell Identifier and Coverage Enhancement Level IE and the Paging Attempt Information IE we would have to look at all possible combinations.
In general, we should try to allow any combination of IEs and only specify restrictions for scenarios for which clear malfunction or drawbacks are identified.
	
	Recommended Cells for Paging
	Cell Identifier and CEL
	Paging Attempt Information
	comment

	1)
	X
	
	
	OK
but not typical

	2)
	
	X
	
	NO
CEL w/o Paging Attempt Count is not allowed

	3)
	
	
	X
	For discussion

	4)
	X
	X
	
	NO
CEL w/o Paging Attempt Count is not allowed

	5)
	
	X
	X
	Typical
the Intended Number of Paging Attempts IE is disregarded for the cell for which CEL was reported

	6)
	X
	
	X
	Typical

	7)
	X
	X
	X
	OK
the Intended Number of Paging Attempts IE is disregarded for the cell for which CEL was reported


Ad1) Only including the Recommended Cells for Paging should be possible, although it is not seen as a typical case, if Paging Attempt Information is available.

Ad2) and 4)
Providing CEL without Paging Attempt Count should be not allowed. Without the Paging Attempt Count the eNB is not able to page UEs in enhanced coverage in an optimised way.

Ad 3) Including only Paging Attempt Information should be allowed for cases were if both, the eNB and the MME support paging optimisations, however, the eNB did not provide a recommended list for paging or the MME decides the information within the Recommended Cells for Paging being too old or at a “late” paging attempt.
eNBs implementing paging optimisations should be able to clearly distinguish those cases from cases where the MME doesn’t support paging optimisations.
Ad 5) Providing CEL and Paging Attempt Information w/o recommended cells for paging should represent a typical case. Following argumentation in 3) it should be possible to include the Intended Number of Paging Attempts which is only disregarded for the cell for which CEL was reported. 

Ad 6) Providing Recommended Cells and Paging Attempt Info represents the typical use case for paging optimisation.

Ad 7) Providing all IEs represents the combination of 2 typical use cases, 5) and 6).

Observation 1 On the possible combination of paging optimisation related IEs in the PAGING message only 2 necessary restrictions have been identified: CEL w/o Paging Attempt Count is not allowed and the Intended Number of Paging Attempts is not applicable for the cell for which CEL was reported.

One open topics is not well representable in the table above: Whether Cell Identifier and Coverage Enhancement Level IE can also be included in a PAGING message that is sent to an eNB that does not serve the related cell. In general we believe that at least paging in neighbouring cells may take CEL information into account. Coverage situations by the UE may be very similar in neighbour cells.

Observation 2 It may be beneficial to provide CEL information to eNBs not serving the cell for which CEL was reported.

2.2
Open issues in stage 2 CR

The first paragraph in the CEL subchapter contains the following FFS:

Information on the coverage enhancement (CE) level, if available for the UE, is provided transparently by the serving eNB to the MME at transition to ECM_IDLE together with the respective cell identifier and is provided during paging to the eNB from which it was reported, if still applicable.

Editor’s Note:
Whether the phrase "it still applicable" reflects the intended functional behaviour is FFS.

As far as we remember (sic!) the phrase “if still applicable” was intended to clarify that the paging scope might have changed if the UE have been moving in IDLE. However, it is not possible that the MME would change the paging area w/o the UE having contacted it by means ECM_CONNECTED signalling.

Observation 3 There are no use cases for which the “if still applicable” phrase in the stage 2 CR would apply.

Proposal 1 It is proposed to remove the “if still applicable” phrase from the stage 2 CR and the related FFS.

The second paragraph in the CEL subchapter contains the following FFS:

Paging Attempt Information as specified for general paging optimisation applies also for UEs in enhanced coverage. The Paging Attempt Count is always provided for UEs in enhanced coverage. The Intended Number of Paging Attempts is disregarded by the eNB for the cell for which the CE level is provided.

Editor’s Note:
The second paragraph of §23.x.2 is FFS, particularily the phrase "is always provided" and the last sentence dealing with the Intended Number of Paging Attempts.

The open issue regarding the Intended Number of Paging Attempts refers to an agreement we had at RAN3#89bis, where this IE should not be included for CEL related paging optimisation. However, as the scope of the CEL information is only the cell for which CEL was reported, there are no reasons restricting the MME to include the Intended Number of Paging Attempts for the other cells. It would be also a quite cumbersome protocol solution to introduce 2 Paging Attempt Information IEs for each kind of paging optimisation use case. It should be sufficient to specify that the eNB shall not make use of the Intended Number of Paging Attempts IE for any kind of related paging optimisations, hence disregard this IE for the cell for which CEL was reported. 
Observation 4 Following discussions on possible IE combinations, the currently defined Paging Attempt Information IE can be applied for both, general and CEL related paging optimisations.

Proposal 2 It is proposed to remove the second FFS from the stage 2 CR.

2.3
Open issues in stage 3 CR

The discussions above result in the following straightforward proposals:
Proposal 3 It is proposed to remove the FFS in §9.2.1.x11 of the stage 3 CR: The presence of the Paging Attempt Information IE remains optional in the Assistance Data for Paging IE, with the restrictions specified in stage 2 (probably a reference to TS 36.300 would be beneficial)
Proposal 4 It is proposed to change the presence of the Intended Number of Paging Attempts IE in the Paging Attempt Information IE in §9.2.1.x41 from “conditional” to “optional” and remove the FFS.

3
Conclusion
We have discussed the open issues on paging optimisation topics and observed the following:
Observation 1
On the possible combination of paging optimisation related IEs in the PAGING message only 2 necessary restrictions have been identified: CEL w/o Paging Attempt Count is not allowed and the Intended Number of Paging Attempts is not applicable for the cell for which CEL was reported.
Observation 2
It may be beneficial to provide CEL information to eNBs not serving the cell for which CEL was reported.
Observation 3
There are no use cases for which the “if still applicable” phrase in the stage 2 CR would apply.
Observation 4
Following discussions on possible IE combinations, the currently defined Paging Attempt Information IE can be applied for both, general and CEL related paging optimisations.


The following is proposed:
Proposal 1
It is proposed to remove the “if still applicable” phrase from the stage 2 CR and the related FFS.
Proposal 2
It is proposed to remove the second FFS from the stage 2 CR.
Proposal 3
It is proposed to remove the FFS in §9.2.1.x11 of the stage 3 CR: The presence of the Paging Attempt Information IE remains optional in the Assistance Data for Paging IE, with the restrictions specified in stage 2 (probably a reference to TS 36.300 would be beneficial)
Proposal 4
It is proposed to change the presence of the Intended Number of Paging Attempts IE in the Paging Attempt Information IE in §9.2.1.x41 from “conditional” to “optional” and remove the FFS.
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