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1
Introduction
At RAN3#NBIOTAdhoc disucssions started on the relation between the paging optimization feature and NBIOT based on [3]. The following initial agreement was reached:
The IE which will be agreed in UE CTXT Completed concerning Paging optimization (e.g. Cell List, CEL, ….) will included in the suspend procedure
This paper elaborates on the agreement reached and proposes some corresponding Text Proposal to update the baseline CR.

2 Discussion
General Paging Optimization

A large range of NB-IOT devices can be assumed to be low mobility and therefore comply with the requirements for which the “Paging Optimization” feature has been introduced. SA2 has already agreed to apply the paging optimization feature to NB-IOT UEs as can be seen from the following requirement captured for the CP cIOT (solution 2 of [1]) in step 3 of section 5.3.4B.3 of [2]:

If the Information On Recommended Cells And ENBs For Paging is available in the MME, the MME shall take that information into account to determine the eNBs for paging and, when paging an eNB, the MME may transparently convey the information on recommended cells to the eNB.

However, while for CP cIOT the “paging optimization” feature can be readily reused for NBIOT UEs by including the list of recommended cells and eNBs IE into the S1AP UE Release Complete message, for UPcIOT this requires including this list of recommended cells and eNBs IE into the new S1AP Context Suspend Request message which is used to return the UE to idle state instead of the UE Release Complete message. 

RAN3#NBIOT Adhoc decided to have the paging connectionless for UP cIOT and if the optimization is not there the eNB would need to page in all cells of the eNB/TAI instead of paging in a few recommended cells. Not taking advantage of the “paging optimization feature” for NB-IOT UP cIOT would thus degrade the performance for paging NBIOT UEs in suspended state which is not desirable. We therefore propose:
Proposal 1: confirm the RAN3 Adhoc agreement and add the List of recommended cells and eNBs IE in the S1AP UE Context Suspend Request message to be used in subsequent S1AP paging requests .

CEL Paging Optimization

The question was further raised at last RAN3#Adhoc about the other paging optimizations e.g. CEL paging and the agreement reached shows that it includes also other optimizations for NB-IOT devices:

The IE which will be agreed in UE CTXT Completed concerning Paging optimization (e.g. Cell List, CEL, ….) will included in the suspend procedure
RAN2 currently assumes that similar coverage levels for NB-IOT will be utilized than in eMTC. RAN2 assumption is that the original eMTC design can be used e.g. some S1AP container can be used. More precisely, RAN2 have made the following assumptions/agreements about coverage levels in NB-IOT:
· We assume that we support different paging transmission repetitions for different coverage level.

· RAN2 assumes that the CN node can provide information on the coverage level of the UE, the paging attempt number, and the last known Cell ID, to RAN node in NB-IoT. 

· RAN2 assumes that eNB forwards the coverage level to the MME. It is FFS how the eNB can know the UE coverage level. 

· RAN node can determine the UE’s coverage level from random access procedure. How this is done depends on RACH design of physical layer. 

· The original eMTC design, e.g. by using S1 Context Release message to indicate coverage level can be used as the baseline, at least for the UP solution.  

· CN may include coverage enhancement (CE) level information, Global Cell Id and Paging Attempt Count IE in Paging message to indicate related information to RAN node. 
· For UE in idle mode, UEs in general do not make specific access only to report coverage level change
Therefore it seems straightforward to reuse the work RAN3 did on CEL paging optimization to make it applicable for NB-IOT as well. The only addition needed is, similar as above, to introduce the Cell Identifier and Coverage Enhancement Level IE  which we currently have in the UE Release Complete message into the UE Context Suspend Request message. 
Proposal 2: add the Cell Identifier and Coverage Enhancement Level IE in the S1AP UE Context Suspend Request message for NB-IOT UEs when it is available.

3 Conclusion and Proposals
This paper has elaborated on the initial agreements reached at last RAN3 Adhoc and proposes to confirm them and implement them in the baseline CR. More precisely the following proposals are made:

Proposal 1: confirm the RAN3 Adhoc agreement and add the List of recommended cells and eNBs IE in the S1AP UE Context Suspend Request message to be used in following S1AP paging requests .

Proposal 2: add the Cell Identifier and Coverage Enhancement Level IE in the S1AP UE Context Suspend Request message for NB-IOT UEs when it is available.

Proposal 3: implement the addition of paging optimizations into the baseline CR as propoed in annex A below.
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5 ANNEX A:  Introduction of Paging Optimzation for NB-IOT devices into the baseline CR R3-160145
8.3.x1
UE Context Suspend

8.3.x1.1
General

The purpose of the UE Context Suspend procedure is to suspend the UE context, the UE-associated logical S1-connection and the related bearer contexts in the E-UTRAN and the EPC. 
8.3.x1.2
Successful Operation
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Figure 8.3.x1.2-1: UE Context Release procedure. Successful operation.

The eNB initiates the procedure by sending the UE CONTEXT SUSPEND REQUEST message to the MME. 

Upon receipt of the UE CONTEXT SUSPEND REQUEST the MME shall act as defined in TS 23.401 [11].

Upon receipt of the UE CONTEXT SUSPEND RESPONSE message the eNB shall suspend the UE context, the UE-associated logical S1-connection and the related bearer contexts send the UE to RRC_IDLE.
If the Information on Recommended Cells and eNBs for Paging IE is included in the UE CONTEXT SUSPEND REQUEST message, the MME shall, if supported, store it and may use it for subsequent paging. 
If the Cell Identifier and Coverage Enhancement Level IE is included in the UE CONTEXT SUSPEND REQUEST message, the MME shall, if supported, store it and use it for subsequent paging.

9.1.4.x3
UE CONTEXT SUSPEND REQUEST

This message is sent by the eNB to request the MME to suspend the UE context and the related bearer contexts.
Direction: eNB ( MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	ignore

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	ignore

	Information on Recommended Cells and eNBs for Paging
	O
	
	9.2.1.x22
	
	YES
	ignore

	Cell Identifier and Coverage Enhancement Level 
	O
	
	9.2.1.x32
	
	YES
	ignore


9.1.4.x4
UE CONTEXT SUSPEND RESPONSE

This message is sent by the MME to indicate to the eNB the UE context and the related bearer contexts have been suspended.
Direction: MME ( eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	ignore

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.1.21
	
	YES
	ignore
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