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Abstract of the contribution: This paper discuss the UE radio capability handling for paging optimization and propose the text update for 23.401. 
1. Discussion
There are several issues related with the specific UE radio capability handling for the paging optimization identified in RAN and SA2:

1. Rel-13 low-complexity UEs and/or UEs operating coverage enhancements
2. Frequency bands supported by the UE
1.1
Rel-13 low-complexity UEs and/or UEs operating coverage enhancements
Earlier RAN1 (R1-145454) triggered the work on paging optimization for Rel-13 low complexity UEs and/or UEs operating coverage enhancements (CE) as below.
1. Paging messages for Rel-13 low-complexity UEs and/or UEs operating coverage enhancements (CE) are transmitted separately from Paging messages for other UEs.

2. Paging message intended for Rel-13 low-complexity UE and/or UE operating CE can support PDSCH subframe bundling/repetition with multiple bundle sizes/repetition levels.

3. For paging, from RAN1 perspective, the following are beneficial

· The eNB needs knowledge that the UE to be paged is a Rel-13 low-complexity UE and/or is a UE that is to be paged using CE.

· If possible, it is beneficial for eNB to have knowledge on the required amount of coverage enhancement during Paging message transmission.

RAN3 responded (LS R3-151311) to provide the Rel-13 low-complexity UEs and/or UEs operating coverage enhancements (CE) transparently within an RRC container as the release 12 category 0 UE as below.
RAN3 agreed that the eNB sends to the MME the Low complexity MTC capability and the EC (Enhanced Coverage) capability within the S1AP UE Capability Info Indication message.  RAN3 also agreed that these two capabilities will be transferred transparently within an RRC container (i.e. an RRC Information element transferred transparently over S1AP) like was done in release 12 for the category zero UEs. This RRC container would preferably be an extension of the release 12 RRC container used for category zero UEs if deemed feasible by RAN2 otherwise within a new RRC container.

RAN2 gave the feedback (LS R2-153966) that he solution proposed by RAN3 is acceptable as below:
RAN2 briefly discussed the solution proposed by RAN3 to define two RRC containers to carry the LC/EC MTC capability and Coverage Enhancement level information.  While RAN2 has not yet agreed a CR on the containers, RAN2 would like to confirm to RAN3 that the solution approach proposed by RAN3 is acceptable to RAN2.

Observation 1: Rel-13 low-complexity UEs and/or UEs operating coverage enhancements (CE) capability will be provided to MME for paging optimization as transparent RRC container.
1.2
Frequency bands supported by the UE
SA2 (S2-150698) identified that one approach to reduce the radio interface paging load is to page the UE only via cells that operate in frequency bands supported by the UE. SA2 believes that information about frequency bands supported by the UE can be added to the “UE Radio Capability for Paging” IE that is provided to the MME in order to be stored and then relayed to eNBs in the S1 paging message. 
There were several LS exchange among RAN2/3 and SA2. In the LS R2-153973, RAN2 reached the conclusion to extend the existing container to convey the supported frequency bands that is aligned with the RAN3 preference that is in an RRC container over the S1 interface (R3-150889).
(LS R2-15397) RAN2 has discussed how to convey the supported frequency bands and agreed to extend the existing container to convey the supported frequency bands, see attachment. The attached CR is only technically endorsed and will not be submitted to RAN plenary in September.

Looking at the endorsed CRs in RAN2, the eNB derives the supportedBandListEUTRAForPaging from UE-EUTRA-Capability and generates the UERadioPagingInformation that will be uploaded to and downloaded from MME.
For Rel-12 category 0 paging optimization, the ue-RadioPagingInfo is provided by UE in RRC UECapabilityInformation message and not generated by the eNB.
Observation 2: the supportedBandListEUTRAForPaging in the UERadioPagingInformation container is generated by eNB rather than directly provided by UE.
2. 
Proposal
Based on the RAN2 and RAN3 feedback, Rel-13 low-complexity UEs and/or UEs operating coverage enhancements (CE) and the supported frequency bands would be provided to MME included into the UERadioPaingInformation. The UERadioPaingInformation could be generated by eNB rather than provided directly by UE.

The above texts need to be updated to reflect the new handling for Rel-13.
It is proposed to agree the CR S2-153149 based on above discussion.[image: image1.png]



5.11.4	UE Radio Capability for Paging Information (23.401 related texts)


The aim of this procedure is to assist the E-UTRAN in optimising the radio paging procedures.


When, as specified in TS 36.331 [37] the UE sends the "UE Radio Paging Information" to the eNB, the eNB uploads the UE Radio Capability for Paging Information to the MME in the S1 interface UE CAPABILITY INFO INDICATION message (in a separate IE from the UE Radio Capability). Typically this is at the same time as the eNB uploads the UE Radio Capability information. The MME stores the UE Radio Paging Information in the MME context. When it needs to page, the MME provides the UE Radio Capability for Paging Information to the eNB as part of the S1 paging message. The eNB may use the UE Radio Capability for Paging Information to enhance the paging towards the UE.


If the UE's UE Radio Paging Information changes, the UE shall follow the same procedures as if the UE Radio Capability changes.


In order to handle the situations of connected mode inter-MME change, the UE Radio Paging Information is sent to the target MME as part of the MM Context information. The UE Radio Paging Information is only applicable for MMEs, i.e. it is not applicable for SGSNs. Therefore, it will not be included by MME during context transfers towards SGSNs.
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