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1   Introduction
In last RAN1 meeting discussion for Low cost MTC, there is a discussion to identify the Low cost MTC UE as early as possible to enable special handling in Uu interface. Then RAN1 send an LS in [1] to ask RAN3 if it is possible to know whether a UE is TBS/bandwidth limited or not for paging.
“RAN1 has discussed some TBS and bandwidth limitation aspects for Low Cost MTC UE.  RAN1 would like to respectfully ask RAN2 and RAN3 whether it is possible for an eNB to know whether a UE is TBS/bandwidth limited or not for paging and random access response. “ 

This contribution analyzes the issue and proposes a reply.

2   Discussion

In general, the TBS/bandwidth limitation of a UE is one of UE Radio capabilities. Currently, the UE capability handling in E-UTRAN is as following:
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S1-AP: INITIAL CONTEXT SETUP RESPONSE

S1-AP: INITIAL CONTEXT SETUP REQUEST

<UE Radio Capability:Optional>

RRC: UECapabilityEnquiry

<36.331: RAT-Type>

RRC: UECapabilityInformation

<36.331: RAT-Type + UE-CapabilityRAT-

Container>

If there is no UE capability in INITIAL CONTEXT SETUP 

REQUEST, or eNB decides if more capabilities are needed, 

Then the eNB may trigger UE capability query

S1-AP: UE CAPABILITY INFO INDICATION

<36.331: UE Radio Capability: 

UERadioAccessCapabilityInformation>

eNB keeps capabilities during RRC CONNECTED state and builds 

one UERadioAccessCapabilityInformationmessage consisting of all 

known capabilities excluding the UTRAN capability

MME keeps capabilities until 

DETACH or ATTACH (see 23.401, 

5.11.2)


Figure 1: Initial UE Capability Handling

In principle, RRC signalling carries AS capabilities, while NAS signalling carries NAS capabilities. However, the UE Radio Capability information contains information on the RATs that the UE supports, which may be large (the maximum theoretical size is approximately 227kbytes) . Then it is undesirable to send it across the radio interface at every RRC connection establishment.  To avoid this radio overhead, the MME stores the UE Capability information and the MME shall, if it is available, send its most up to date UE Radio Capability information to the E‑UTRAN in the S1 interface INITIAL CONTEXT SETUP REQUEST message unless the UE is performing an Attach procedure or a Tracking Area Update procedure for the "first TAU following GERAN/UTRAN Attach" or for a "UE radio capability update". 

The MME stores the UE radio capability in the UE context, so it is possible for the MME to indicate the UE Radio capabilities the in Paging message.  However, the MME should only store the UE radio capability as a transparent container because it is encoded in ASN.1 and not relevant to NAS layer handling in MME. Then there are two possible ways to indicate the TBS/bandwidth limitation of a UE:

1) Add the whole UE radio capability IE in the PAGING message. Because the MME will not decode the IE, it need always include the IE, which may be large (maximum is 227kbytes). 

2) Add a new indicator in PAGING message. It requires that the MME is aware of this specific capability of the UE. The MME can get it by decoding the UE Radio capabilities, or by a new indicator in UE CAPABILITY INFO INDICATION along with the UE RADIO CAPABILITY IE or in NAS message. 
3   Conclusion / Proposals
From the analysis above, it is possible for the MME to indicate if the UE is TBS/bandwidth limited or not. And the detailed mechanism could be discussed later. It is proposed to agree following answer in the reply LS to RAN1 [2]:

Proposed answer: RAN3 confirmed that it is possible for an eNB to know whether a UE is TBS/bandwidth limited or not for paging, while would require some updates in the S1 interface.   
4   Reference

[1] R3-140501 LS on Identification of TBS/bandwidth limited UE by eNB
[2] R3-140540 [DRAFT] Reply LS on Identification of TBS/bandwidth limited UE by eNB
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