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1   Introduction
At RAN3#89 the Paging MTC feature (renamed CE paging) was almost finalized with a few open points.

This paper tries to solve these remaining open issues.

2 Discussion
At RAN3#89 the CE paging feature was further progressed with the agreements that

· Only the CE level of the last serving cell will be provided,

· The last serving cell will be provided at S1AP level while the CE level will be sent in an RRC container,
· The S1 paging message will be sent including a real counter plus a planned last paging.
However the last point was captured as a last minute open point to decide between three variants:

(1) The planned paging attempts IE is common for non-CE paging and CE paging (a single IE included in the paging message  and will be used for both enhancements);
(2) The planned paging attempts IE is used only for non-CE paging (a single IE included in the paging message  and will be used only for non-CE paging);
(3) There is a planned  paging attempt IE used for non-CE paging and another one used for CE paging (two new IEs will be introduced in the paging message)..

Option (2) should be eliminated first.
When the agreement was made to no longer pursue the option “paging countdown” proposed in [1] for CE paging it was on the grounds to replace it by a pair (real counter + planned last paging). This has been clearly captured in section 2.2 of [2]. The option 2 departs from that agreement.
Besides, the knowledge of the number of planned paging attempts can be very useful for the eNB at paging time in addition to receiving the real paging counter.
For example, if the paging counter is set to 1 and the planned paging attempts IE equals 1 or even 2, it is likely that the eNB can decide to transmit at the maximum repetition level over the radio. If instead the planned paging attempts IE equals 3 or 4, an eNB would better use the received CEL value to minimize the energy.

It could be argued that if the planned paging attempts IE is not included the MME could equivalently play with the inclusion of the CEL IE to drive the eNB implementation in the same example as above as follows:
· If MME plans to page 1 or 2 times only, it not include the CEL

· If MME instead plans to page 3 or 4 times, include the CEL.

However this alternative is suboptimal because:
· It somehow transfers the decision of radio repetition level to the MME which is not adequate,

· It prevents any clever (optimized) eNB implementation that could e.g. decide to use a radio repetition level which is intermediate (between) the one recommended by the received CEL and the one corresponding to max repetition level.

For all those reasons we make the following proposal:
Proposal 1: provide a planned paging attempts IE for CE-paging as well and thereby eliminate the option 2.

Moreover, we think that with proposal 1, the eNB implementation can make educated decision whether/how strong to use the received CEL. Therefore the MME shall always include the CEL in the paging message to let the freedom to the eNB. For example, if the planned paging attempts IE is set to 4 and the counter indicates 4 and the CEL of the last serving cell is received, the new eNB can decide to not consider the received CEL and to page at maximum repetition level. But if the counter indicates 3, eNB could use any intermediate value.
Proposal 2: MME shall always include the CEL in the paging message when available together with the planned paging attempts IE. 
Considering the remaining options, we see that option 3 would be confusing. 

Option 3 deals with the scenario where a UE was in coverage extension in the last serving cell and the last serving eNB has also provided a “recommended cells and eNBs for paging” which we call here “recommended area”. Given that CE paging is for UEs that are stationary or in low mobility, it is very likely that the recommended area is in this case limited to the last serving cell plus (possibly) one or two cells. 

Signaling two different planned paging attempts IE one for the CEL and one for the recommended area would correspond to no reality because the MME is not going to send over the S1 interface some paging messages “for CEL” and some other paging messages “for recommended area”, but instead the MME delivers common paging messages over the S1. 

One could argue that option 3 would “represent” a “paging aggressivity” set (dictated) by the MME to be different for CE part and the non-CE part.

However we think that the paging aggressivity should be ultimately tuned as an eNB implementation matter.

This means that depending on the real planned number of paging attempts decided by the MME and, assuming of course that the MME always include the CEL when available in the S1AP paging message (proposal 2 above), it is then up to the eNB to freely:
· Page in the recommended area (cells) or instead in the whole TAI of the eNB,

· Page according to received CEL or instead use a radio repetition level which is implementation dependent (e.g can be up to maximum).

Proposal 3: select option 1 in order to let eNB implementation ultimately in control of the aggressivity for both the recommended area and the number of radio repetitions to be performed.
3 Conclusion 
This contribution has discussed the remaining open point of the planned paging attempts IE for CE Paging and explained that in order to let the paging optimizations ultimately in the eNB and optimize the radio efficiency the option 1 should be selected.

It has thus made the following proposals:
Proposal 1: provide a planned paging attempts IE for CE-paging as well and thereby eliminate the option 2.

Proposal 2: MME shall always include the CEL in the paging message when available together with the planned paging attempts IE. 

Proposal 3: select option 1 in order to let eNB implementation ultimately in control of the aggressivity for both the “recommended area” and the “number of radio petitions” to be performed. 

We therefore propose to agree the changes to the baseline CR which are presented in annex A. 
Besides, RAN3 has received the LS from RAN2 about the implementation in RAN2 of the first RAN3 decisions. We propose to liaise back RAN2 with the final RAN3 agreements and inform RAN2 but also RAN1 of the completion of the RAN3 work on CE paging.
It is also necessary to inform SA2 since the decisions above on paging counters impact the MME.
A final reply LS on CE-paging optimization is also available in [3].
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5 Annex A: proposed changes to baseline CR

9.2.1.x2
Assistance Data for Paging
This IE provides assistance information for paging optimisation.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Assistance Data for CE capable UEs
	O
	
	9.2.1.x3
	

	Paging Attempt Count Information 
	O
	
	9.2.1.x5
	


[editor’s note: This IE will accommodate both the IEs for paging optimization and for CE paging. The Paging Attempt Count IE is the same that is being defined for Paging optimization]
9.2.1.x3
Assistance Data for CE capable UEs
This IE provides information for paging for CE capable UEs.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Cell Identifier and Coverage Enhancement Level for CE capable UEs
	O
	
	9.2.1.x4
	


9.2.1.x4
Cell Identifier and Coverage Enhancement Level
This IE provides information for paging CE capable UEs.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Last Serving Cell
	M
	
	E-UTRAN CGI 9.2.1.38
	

	Coverage Enhancement Level
	M
	
	OCTET STRING
	Includes the Coverage Enhancement Level as specified in subclause xx.xx.xx of TS 36.331 [16].


9.2.1.x5
Paging Attempt Count Information
This IE includes information related to the paging count over S1.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Paging Attempt Count
	M
	
	INTEGER (1..16,...)
	Shall be set as specified in TS 36.300 [14]

	Planned Paging Attempts
	M
	
	INTEGER (1..16,...)
	Indicates the number of planned paging attempts by the MME.
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