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1   Summary of discussion in RAN3#97bis
RAN3 discussed the Paging failures for CE Capable UEs triggered by the SA2 LS in [1], including clarified the scenarios, list and compare solutions.

1.1   Scenarios
It was clarified that the issue exist in two scenarios:

Scenario 1: idle mode mobility from 2/3G
In this scenario, as there is no “UE radio capability for paging” in the MME, the MME is not able to provide the “UE radio capability for paging” to the eNB to know where to page the UE. 

Scenario 2: idle mode mobility from RAN areas where the RAN did not provide “UE Radio Capability for Paging” to MME

In this scenario, there may also be no “UE radio capability for paging” in the MME:

-
In inter-MME case, if “UE radio capability for paging” was not available in the old MME (there are various sub-scenarios of eNB or MME non-support). This is similar to the inter-RAT TAU case in scenario 1 (capabilities including paging capabilities are provided to the new MME at first context setup).

-
In intra-MME scenario, the scenario is similar except that it may not even be fixed at the first context setup (as MME has the “UE radio capability” but not the “UE radio capability for paging”). This scenario can be avoided by having homogeneous support in a pool area.
1.2   Solutions for Scenario 1
Solution 1A:  reuse Connection Establishment Indication procedure, enable the MME to trigger the eNB to report UE capabilities. 
This procedure currently can trigger the eNB to enquire the UE capabilities and report to the MME, but limit for CIoT now. 

Standard impact: remove the limitation of CIoT for the Connection Establishment Indication procedure.

Solution 1B: introduce a new IE in DL NAS TRANSPORT message, enable the MME to trigger the eNB to report UE capabilities.
When then IE is present and the “UE radio capability” is not present in the DL NAS TRANSPORT message, the eNB will enquire the UE capabilities and then report to the MME. 

Standard impact: new IE in DL NAS TRANSPORT message, to trigger the eNB to enquire the UE Radio capabilities and report to the MME.

Solution 1C: page the UE in both CE paging channel and normal paging channel in case the S1 PAGING includes neither the “UE Radio Capability for Paging” nor the “Assistance Data for Paging”. 
Note that the radio resource cost only before the first context setup after moving from 2G/3G to LTE.

Standard impact: may need to clarify that the eNB need to page the UE in both CE paging channel and normal Paging Channel in case there is neither “UE radio capability for paging” nor “Assistance Data for CE capable UEs” in S1 PAGING message.
Note: Detailed clarification of this solution refers to Annex A of this way forward.
Solution 1D:  MME could trigger Initial Context Setup in case the UE moves from 2G/3G to 4G.
Standard impact: MME to trigger initial Context setup even there is no need for bearer setup, to trigger the eNB to report UE capabilities.
Solution 1E: do nothing.

No change to current specification including eNB handling description, the eNB may only page the UE in normal Paging channel, or page in both CE paging channel and normal paging channel, up to eNB implementation. 
May not be able to reach the UE which is currently in CE mode before the first initial Context Setup happens.

1.3   Solutions for Scenario 2

If we ignore the intra-MME case (assumed to be avoided via homogeneous pool deployment), then the remaining sub-scenario (inter-MME scenario 2) is very similar to scenario 1 as the MME has no capability information. Therefore solutions 1A-1E are all applicable to this scenario, and the above comments apply.

Note: the solution 2A, 2B, 2C discussed during the meeting are herein not listed in this way forward.

2   Way Forward

For this RAN3#97bis meeting: agree the following Working Assumptions:

· WA1: For scenario 1, select solution 1C (to page the UE in both CE paging channel and normal paging channel in case the S1 PAGING includes neither the “UE Radio Capability for Paging” nor the “Assistance Data for Paging”. Note that the radio resource cost only before the first context setup after moving from 2G/3G to LTE.
· WA2: For scenario 2 inter-MME case, select solution 1C. Note that the radio resource cost only before the first context setup after moving from MME in non-supporting area, and assuming that “UE Radio Capability for Paging” was never provided to the CN (e.g. UE attached in non-supported area).
· WA3: For scenario 2 intra-MME case, the issue can be avoided by having homogeneous support in the pool area
For RAN3#98 meeting:

· Further discuss the WAs, turn to agreements if agreeable.
· Discuss the RAN3 CR to capture solution 1C if needed.
· LS to SA2 on:

· RAN3 conclusions

· Potential SA2 specification changes, e.g. the one elaborated in Annex B of this way forward.
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4   Annex A Clarification of Solution 1C

Although in most cases that the ue-RadioPagingInfo (which includes the UE Cat M1, CE mode A CE, mode B) is reported from UE to the eNB, to be included in the inter node RRC message UERadioPagingInformation and reported to the MME in S1AP: UE CAPABILITY INFO INDICATION message.
But it is also said in TS 36.331:

ue-RadioPagingInfo 

The field is used to transfer UE capability information used for paging. The eNB generates the ue-RadioPagingInfo and the contained UE capability information is absent when not supported by the UE.
In case the eNB is updated to Rel-12 or other new versions, the eNB will report the information to the MME to be included in future S1 PAGING message.
That means in the Rel-12 or later release eNB area, for all the UEs (whatever release, CE capable or not), the UERadioPagingInformation will always be provided in the S1 PAGING message once it was reported.

When the UE moves from 2G/3G to LTE, if there was only a pure TAU performed, no UE radio capability report to the MME, the S1 PAGING will include neither the “UE Radio Capability for Paging” nor the “Assistance Data for Paging”. To avoid the paging failure for a CE capable UE, the eNB may need to page the UE in both CE paging channel and normal Paging channel. Once there is UE context setup procedure (which triggers the UE capabilities report to the MME) the eNB will always able to get the “UE Radio Capability for Paging” to decide which paging channel to use and then the issue will not exist anymore.

5   Annex B Potential SA2 specification correction

In TS23.401, the text seems not aligned with current status, as the UE Radio Paging Information may also be derived by the eNB. One potential correction to 23.401 is shown below (red word with underline):
	5.11.4    UE Radio Capability for Paging Information

The aim of this procedure is to assist the E-UTRAN in optimising the radio paging procedures.
As specified in TS 36.413 [36] , 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). As specified in TS 36.331 [37], the UE Radio Capability for Paging Information may contain UE Radio Paging Information provided by the UE to the eNB or derived by the eNB from the UE Radio Capability information, and other information derived by the eNB (e.g. band support information) from the UE Radio Capability information.

Typically this is at the same time as the eNB uploads the UE Radio Capability information. The MME stores the UE Radio Capability for 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 Radio Capability for 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 Capability for Paging Information is sent to the target MME as part of the MM Context information. The UE Radio Capability for 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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