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Discussion and Decision
1. Introduction
In RAN2#89bis, RAN2 made the following agreements:
	Agreements
1
Rel-13 “normal complexity” UEs in enhanced coverage are paged using the mechanism introduced for paging Rel-13 “low complexity” UEs.

3
For CN initiated paging, the starting subframe of a Paging Occasion and the repetition pattern of that Paging Occasion is determined irrespective of the UEs coverage extension level. 

6
Extend the radio paging information container (MME => eNB) to provide information on whether the paging request is for a Rel-13 low complexity/enhanced coverage UE.

6a
For LC/EC UEs, RAN2 considers it beneficial if the CN (MME) provides the “paging attempt number” to the eNB.

7
Coverage enhancement level related information and the corresponding cell ID is provided from eNB to MME.
8
The UE does not inform the network when it changes the extended coverage level within a cell nor when it changes to another cell while being in extended coverage (unless it changes the tracking area)


In this contribution, we discuss how to send the coverage enhancement level related information and corresponding cell ID from the eNB to MME. We also provide our views.
2. Discussion
For paging optimization for Rel-13 low complexity UE and UE in enhanced coverage, we discuss following three open issues on the coverage enhancement level related information and corresponding cell ID:
· Which coverage enhancement level is provided from the eNB to the MME?
· When does the eNB provide to the MME (e.g. at bearer setup or UE context release)?

· How does the eNB provide to the MME (e.g. RRC or S1AP)?
2.1
Which coverage enhancement level is provided?
So far, it has not been clearly agreed at which point in time the eNB knows the UE’s coverage enhancement level. According to RAN1 agreements [1], the eNB will be able to know a UE’s PRACH repetition level based on PRACH resource set which is used by the UE (Fig.1). The UE’s PRACH repetition level should be linked to the UE’s coverage enhancement level. Since the details will be decided in RAN1 (e.g. those are may be one-to-one mapping or some predefined relations), RAN2 should wait for further RAN1 progress. 
On the other hand, RAN2 already agreed that the UE does not inform the network when it changes the extended coverage level within a cell nor when it changes to another cell while being in extended coverage (unless it changes the tracking area). Considering the case without TA change as a baseline, we consider it can be assumed that the eNB could know the coverage enhancement level upon PRACH preamble detection, although its level may not be correct afterward.
There may be another issue on mobility support. For instance, what if Rel-13 MTC UE performs handover? We consider at least PRACH preamble is transmitted in a target cell and the target eNB can know the PRACH repetition level of the UE in the target cell. Since mobility support has not been discussed, detail is FFS. However, the assumption above could be still valid. So, we propose:
Proposal 1: RAN2 should agree as a working assumption that the eNB provide the UE’s coverage enhancement level, which could be known based on PRACH repetition level, to the MME.
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Fig. 1 Example of coverage level recognition at eNB

2.2
When to provide?
Considering the purpose of paging optimization, it is natural that the information is provided from the eNB serving the cell where the UE stays at the RRC connection release by taking into account the possible mobility. This could ensure that the cell ID provided from the eNB would be the most possible cell where the UE stays in RRC_Idle state, when the UE is stationary or low mobility. Thus, we consider that the eNB should provide the coverage enhancement level related information and corresponding cell ID upon RRC connection release of Rel-13 MTC UEs. The exact timing could be up to RAN3 and we also provide our views in [2].
Proposal 2: RAN2 agree that the eNB should provide the coverage enhancement level related information and corresponding cell ID upon RRC connection release of Rel-13 MTC UEs.
2.3
How to provide?
In Rel-12, RRC UERadioPagingInformation message was introduced for paging optimization [3], which is transferred from/to the eNB to/from the MME as the RRC container in the UE Radio Capability for Paging IE [4]. Actually according to the agreement 6 in RAN2#89bis, this RRC container should be extended to provide information on whether the paging request is for a Rel-13 low complexity/enhanced coverage UE.
On the other hand, information on the coverage enhancement level related information and corresponding cell ID is not a capability but rather dynamic information based on UE’s situation. This information should be introduced separately from the capability related information to be added for Rel-13 low complexity and enhanced coverage (discussed above). 
· Coverage enhancement level related information

Regarding a message which includes this new information, it could be either RRC message or S1 message. However, it would be reasonable to include in RRC message as this is AS layer related information. Furthermore, in the case of RRC message, since RAN3 refers to RRC message (not IE level) for paging optimization, it may be better to define new RRC message for the coverage enhancement level related information to differentiate from the capability information.
Observation 1: The coverage enhancement level related information is introduced in RRC message. It is FFS whether new RRC message is defined or the existing message (UERadioPagingInformation) is reused.
· Cell ID

In Rel-12, the User Location Information (ECGI+TAI) was introduced in UE CONTEXT RELEASE COMPLETE message of S1AP, which is sent from eNB to MME [3]. Note that the User Location Information is included in E-RAB RELEASE RESPONSE and E-RAB RELEASE INDICATION, but according to discussion and the proposal 1 in 2.1, it is sufficient to include at least in the UE CONTEXT RELEASE. We consider the exact definition could be up to RAN3.
Observation 2: The cell ID information could be sent from the eNB to the MME using S1AP message. The detail can be up to RAN3.
From discussion above, we suggest to agree the followings:
Proposal 3: RAN2 introduce the coverage enhancement level related information in either new RRC message or the existing UERadioPagingInformation message.
Proposal 4: RAN2 should leave cell ID provisioning mechanism to RAN3.
3. Conclusion

In this contribution we discussed how to send the coverage enhancement level related information and corresponding cell ID from the eNB to MME and provided our views. Finally, we made the following proposals.
Proposal 1: RAN2 should agree as a working assumption that the eNB provide the UE’s coverage enhancement level, which could be known based on PRACH repetition level, to the MME.
Proposal 2: RAN2 agree that the eNB should provide the coverage enhancement level related information and corresponding cell ID upon RRC connection release of Rel-13 MTC UEs.
Proposal 3: RAN2 should introduce the coverage enhancement level related information in either new RRC message or the existing UERadioPagingInformation message.

Proposal 4: RAN2 should leave cell ID provisioning mechanism to RAN3.
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Annex 1 [2]
–
UERadioPagingInformation
This message is used to transfer radio paging information required for a category 0 UE, covering both upload to and download from the EPC.

Direction: eNB to/ from EPC

UERadioPagingInformation message
-- ASN1START

UERadioPagingInformation ::= SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




ueRadioPagingInformation-r12


UERadioPagingInformation-r12-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UERadioPagingInformation-r12-IEs ::= SEQUENCE {


ue-RadioPagingInfo-r12



OCTET STRING (CONTAINING UE-RadioPagingInfo-r12),


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

–
UE-RadioPagingInfo
The UE-RadioPagingInfo IE contains information needed for paging of category 0 UE.

UE-RadioPagingInfo information element
-- ASN1START

UE-RadioPagingInfo-r12 ::=



SEQUENCE {


ue-Category-v1250




INTEGER (0)


OPTIONAL,


...

}

-- ASN1STOP

Annex 2 [3]
9.1.4.7
UE CONTEXT RELEASE COMPLETE

This message is sent by the eNB to confirm the release of the UE-associated S1-logical connection over the S1 interface.
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

	Criticality Diagnostics
	O
	
	9.2.1.21
	
	YES
	ignore

	User Location Information
	O
	
	9.2.1.93
	
	YES
	ignore


9.2.1.93
User Location Information

This IE provides location information of a UE.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	User Location Information
	
	
	
	

	>E-UTRAN CGI
	M
	
	9.2.1.38
	

	>TAI
	M
	
	9.2.3.16
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