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1 Introduction

In incoming SA2 LS [1], SA2 indicates several possible solutions for ensuring eNB is aware of low complexity UE’s in case of paging as was requested by RAN1:
	
Solution using NAS procedures:

1.
The UE includes RAN related paging information e.g. the low complexity UE Category in EMM message (e.g. within the UE Network Capability IE) sent to the MME. Note, UE Network Capability IE is sent in ATTACH or TRACKING AREA UPDATE request by the UE to the MME.

2.
The MME stores the information in the MME MM context for the UE which is passed between MMEs at mobility procedures.

3.
When MT data towards an ECM_IDLE UE requires it to be paged, then the MME extracts the RAN related paging information from the MME MM context for the UE (e.g. within the UE Network Capability IE) and includes it in the S1 Paging message to the eNB as a new optional IE.

Solutions using S1 interface procedures:

Option 1 (Handling is similar, but a bit different, to UE Radio Capability IE on S1)

1.
The eNB constructs the RAN related paging information by processing the UE Radio Capability, and at the same time as uploading the UE Radio Capabilities to the MME for storage, the eNB uploads the RAN related paging information in an IE separate from the UE Radio Capabilities. This allows the MME to be kept unaware of the content of the RAN related paging information.

2.
The MME stores the received RAN related paging information in a new IE of the MME MM context for the UE, which is passed between MMEs at mobility procedures. (It is expected that this requires a CT 4 specification to be updated) 

3.
When MT data towards an ECM_IDLE UE requires it to be paged, the MME includes the RAN related paging information (retrieved from the new IE of the MME MM context for the UE) unchanged into the S1 Paging message to the eNB

Option 2 

1.
At every ECM_CONNECTED to ECM_IDLE transition, as part of S1 release procedures, the eNB processes the UE Radio Capability and provides the RAN related paging information to the MME

2-3.
Same as option 1


In this contribution we discuss RAN aspects of this topic. 

2 NAS <-> S1
We consider it beneficial not to (mis-) use EMM messages for the transport of RAN/AS capability information. Therefore our preference in this case is to handle any solution in AS/S1 level.

Proposal 1: 
Select an option based on S1 signalling.

3 S1 Option 1 <-> S1 Option 2

The existing UE capability handling solution in LTE has proven to result in efficient UE capability transport. I.e. in principle only at first connection establishment in a PLMN the UE capabilities have to be provided  by the UE. We see no reason to deviate from this principle for this information.

We would also prefer to keep the total solution simple. I.e. also the paging capability will be a static UE capability and uploading once is sufficient. Supporting a more dynamic capability approach for this paging related aspect is assumed to bring only limited gain since anyway UE radio conditions can change between the last moment in time in CONN, and the next time the UE is paged.
Proposal 2: 
Select S1 signalling based option 1.

4 S1 Option 1: Further details

RAN2 will have to define the UE Paging Capability IE contents to be sent from eNB to MME. Although we think the information should be extendable we assume that for now it should be kept as small/simple as possible. So far we assume it would be sufficient to only include a 1 RX indication.
Proposal 3: 
RAN2 should define in section 10.2.2. of 36.331 a UEPagingCapabilityInformation inter-node RRC message:

-- ASN1START

UEPagingCapabilityInformation ::= SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




uePagingCapabilityInformation-r12


UEPagingCapabilityInformation-r12-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UEPagingCapabilityInformation-r12-IEs ::= SEQUENCE {


oneRx







ENUMERATED {TRUE}




OPTIONAL,

nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

As already indicated in the SA2 description in [1], S1 option 1 does not have any Uu consequences since the paging information is constructed by the eNB based on existing UE Radio Capability signalling received from the UE (including Rel-12 extension to indicate Cat0/1Rx).

Proposal 4: 
No further 36.331 impact, including no Uu impact, is considered necessary.
RAN3 can discuss further how the paging capability should be handled over S1, including how a correct upload to the MME can be ensured in a network deployment with a mix of eNB’s supporting and not supporting the paging capability.

Note that in a corresponding contribution to RAN3, we identify only very limited impact to S1: e.g. an additional optional field “UE Paging Capability” would be added to the existing UE CAPABILITY INFO INDICATION message. Upload of the capability in the UE CAPABILITY INFO INDICATION message would only be performed on request of the MME (indication in INITIAL CONTEXT SETUP REQUEST message). This would ensure that even in a mixed eNB deployment, after a few connection establishments the MME would have received the UE paging capability correctly. Forwarding of the UE Paging Capability at handover would not be applicable.
Proposal 5: 
Leave remaining aspect to be discussed/agreed in RAN3.
5 Conclusion
RAN2 is respectfully requested to discuss and agree on the following proposals:
Proposal 1: 
Select an option based on S1 signalling.

Proposal 2: 
Select S1 signalling based option 1.
Proposal 3: 
RAN2 should define in section 10.2.2. of 36.331 a UEPagingCapabilityInformation inter-node RRC message as shown in section 4.

Proposal 4: 
No further 36.331 impact, including no Uu impact, is considered necessary.

Proposal 5: 
Leave remaining aspect to be discussed/agreed in RAN3.
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