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1   Introduction
During RAN3#90, the following was agreed:

· The Intended Number of Paging Attempts IE can be included only when the cell list is included

· The CE paging always include the Paging Attempt Count IE

The following open issues were identified in the online discussions
· Do we mandate last known CEL level in the PAGÍNG message for CEL-paging?

· Do we allow the Paging Attempt Count IE if neither CEL nor Cell list is included (for the normal TAI list paging) 

In this paper we discuss the remaining open issues.

2   Discussion
2.1   Presence of CEL

It was discussed whether the CEL should always be included by the MME if the last serving eNB has reported this to the MME. It was discussed that the benefit of the CEL may be limited in other eNB, but there are also scenario where this may be beneficial. 
[Q1] Should the inclusion of CEL by the MME if available be mandatory or optional

	Company
	Comment

	HW
	Since the MME has no radio awareness, the only way for the MME to decide whether to include the CEL or not would be based on configuration. It is therefore proposed to always include the CEL, and leave it up to the receiving eNB to decide whether it is useful or not.

	ZTE
	Proposed to always include the CEL in order to minimize confusion.

	LGE
	It is proposed to always include the CEL if the CEL is available in the MME.

	Ericsson
	The current stage 2 text states that the MME shall store the CEL info and provide it at paging (the BL CR specifies this in a descriptive way, as usual):

Information on the coverage enhancement (CE) level … is provided during paging to the eNB from which it was reported …

Currently there is no restriction for also providing CEL e.g. to neighbouring eNBs. Either we do not include any further text and leave the current stage 2 BL CR as they are or we task the MME to provide CEL info to all paged eNBs (i.e. the MME behaviour follows stage 2 explicitly).
Looking at stage 3, there is some alignment needed in any case.

	CATT
	Share the view with ZTE and LGE.

	SAMSUNG
	CEL info only makes sense for the last serving eNB and the UE in stable. 

The CEL info is transferred by the MME to the eNB from which it is reported and the eNB decides whether it is useful or not. i.e. follow current stage2 BL, just remove the” , if still applicable.”.

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.
For the other paging eNBs other than the last serving eNB, not need to indicate the last known CEL info. 

	Qualcomm
	We prefer to always include CEL+last cell, i.e. if this is provided by the eNB up to MME, it is included in paging messages. The eNB then has more information and can make better judgements on what to do in terms of used CEL in the paging message. 

	Nokia Networks
	Aligned with ZTE, LGE, CATT: the last serving eNB decides whether to include or not the CEL (together with the last known cell ID) and the MME forwards whatever received to the eNB at paging.

	ALU
	Same as ZTE, LGE, CATT, NN and Qcomm.

	NEC
	While we don’t see benefit to have CEL in other eNBs than the one who reported to the MME, we see no need restriction in specifications. But no strong view.



2.2   Paging Attempt Count
It was also discussed whether the paging attempt count should be allowed for legacy paging, i.e. when neither CEL nor the cell list is included. Although the benefit of this was not discussed in detail in RAN3 before, one company claim that there may be a benefit to provide this information for eNBs which can use this to adjust the transmission of the paging message.
One example (just for illustration - this will not be specified) is that the eNB increase the resources used for paging for each step (i.e. increase power or use a more robust MCS). In this example the eNB would increase the coverage for the paging in each step. 

The current choice would be between:

1) allowing the inclusion of the page count, without any additional specification on how it may be used

2) not allow the presence of the page count if neither CEL not the cell list is included 

In order to clarify the impact of the new proposal in RAN3, we list some questions for clarifications (please add if needed).

 [Q2] Which parameters could be adjusted for paging over Uu based on the page count? 
	Company
	Comment

	Ericsson
	eNB can adjust the output power and the MCS and the PDCCH resource usage used when paging. It is beneficial to optimize the usage of radio resources so that a desired paging success rate is ensured w/o having to always spend an unnecessary amount of radio resources. Using always max amount or cell edge assumption of resources increase system interference level reducing the system capacity for paging especially if page occasions coincide in time between cells. Applying always most robust MCS results in unnecessary high usage of radio resources as only limited number of UEs can be paged in a single paging message which means that multiple paging messages are required implying an extra delay and increased number of PRBs used. In case that a UE is not reached in the first attempt, which can be identified by the eNB in the ‘page count’, the eNB can increase the output power and the MCS and PDCCH resources according to its implemented algorithm to increase the paging coverage area and ensure that the UE can be reached.




[Q3] What is the benefit? 

	Company
	Comment

	Ericsson
	This approach improves the usage of the radio resources while maintaining a desired paging success rate.


[Q4] Is there any risk if we introduce this new functionality? 
	Company
	Comment

	HW
	We wonder if there is any risk if we open the door for this eNB behaviour, since MME will have no idea of this behaviour. If an eNB for example use a very small “coverage” for the initial page, it may make sense to always page twice in each node in each paging step (when increasing nodes to page)? 
[Ericsson: we think there is the same “risk” for all parameter combinations where the “count” is included. The count is useful information in any case, for which the MME shouldn’t worry, as the eNB “may” use it. If “count” is included the eNB may either follow “legacy” paging and ignore it or follow new schemes ...]

	ZTE
	Not allow the presence of the page count if neither CEL not the cell list is included. We assume that R13 paging optimization will not impact on legacy paging behaviour.

	LGE
	Agree with ZTE

	CATT
	Share the view with ZTE and LGE.

	SAMSUNG
	For legacy paging, the presence of the paging attempt count seems to hint the eNB not to try its best at each paging attempt since it assumes there is always another opportunity. That is not expected by the MME. Without any other assistant information, the eNB’s paging behaviour will work in a randomized way. In case the UE is not reached because of the eNB’s ‘play’, the MME cannot stop the eNB’s ‘play’ and has to paging time by time.

	Qualcomm
	The use of paging attempt counter is fairly clear for CE paging. For any other use (whether selective paging or range/resource back-off as described above by Ericsson), proper configuration is needed to avoid negative side effects, although because of the “intended number of pagings” for the first case, we absolutely need the counter in that case at least. For this reason we don’t have a strong view, except that it should be there both with the CE paging, and also if the “intended number of paging attempts” is included.

	Nokia Networks
	It should be clearly specified what the benefit is: how can the eNB use this piece of information? It has been suggested that the eNB might increase the paging power. However, it seems the DL power is cell specific, (and not UE specific): how can the power be increased based on the PAC?

	ALU
	Agree with ZTE, LGE and CATT. 



	NEC
	If only the paging attempt count is there, there is a risk that the “playing” in the eNB may make things even worse. The paging strategy is always in MME so for example when the eNB see it is the 1st page then can “play a little bit” but when there will be no response from the UE the MME may not  re-try the page to this eNB, while the UE is actually somewhere at the edge of this eNB.




3   Proposed way forward
For the first issue, all companies except one, prefer to make the CEL always included by the MME when available. Therefore, the proposal is to try to agree that 
· We mandate the last known CEL level in the PAGÍNG message for CEL-paging

For the second issue, there is a majority of companies which prefer not to allow the page attempt count for when neither CEL nor cell list is present. Therefore, the proposal is to try to agree that:

·    We do not allow the Paging Attempt Count IE if neither CEL nor Cell list is included (for the normal TAI list paging) 

If the above can be agreed, we also propose to select one direction for the structure of the stage 3 CR. Two alternatives matching the proposed agreements above can be found in: R3-152800 and R3-152801. 
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