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1. Introduction
CT4 has discussed possible impact on the restoration procedure when eDRX is used in the network at CT4#70, and it was agreed to cover both MME/SGSN and SGW aspects, and this is captured in the meeting report.(C4-151506). At last CT4 meeting, the MME/SGSN aspects has been agreed, that is, the MME/SGSN may support and apply Network Triggered Service Restoration procedure to a UE using extended idle mode DRX. This paper discusses the possibilities to utilize DTCI flag, in order to reduce the resource allocated to maintain the S5/S8 bearer in the SGW, as well as to store (e)DRX parameter, GUTI/IMSI, TA list in the MME/SGSN for an eDRX enabled UEs. 
2. Discussion
Extended idle mode DRX is introduced in the context of machine type communication, that is, applications that want to use extended idle mode DRX need to consider specific handling of mobile terminating services or data transfers, and in particular they need to consider the delay tolerance of mobile terminated data. A network side application may send mobile terminated data, an SMS, or a device trigger, and needs to be aware that extended idle mode DRX may be in place.

As agreed in C4-151725, The MME or S4-SGSN may support and apply restoration procedure to a UE using extended idle mode DRX. In order to be able to page the UE, the restarted or alternative MME/S4-SGSN shall have the UE's DRX parameter or the extended DRX parameters available, though it is agreed to keep it as implementation dependent, however, it definitely requires MME/SGSN to allocate additional resource, e.g. to keep those information in the internal scarce non-volatile memory, or external one which requires signalling to update eDRX parameters. Be noted that, encoding such eDRX parameters need quite a few Octets. 
As said eDRX feature is mainly for massive machine type UEs, those UEs have rather different traffic model so that the dimensioning of core network is quite different; the MME/SGSN may be able to support much more those type UEs since those UEs may invoke much less frequent signalling and data, but when come to restoration procedure, the MME/SGSN need allocate even more resource to make the restoration work.

The similar in the SGW, SGW need allocate resource to maintain the S5/S8 bearer for the restoration, and at the same time, it should be able accommodate new creation request.
Conclusion 1: It is unlikely that all PDN connections or UE contexts (essential information to facilitate restoration procedure, e.g. for paging) can be kept in the SGW and MME/SGSN. There need some criteria to determine what PDN connection should be maintained in the SGW, and correspondingly the associated UE context should be available in the MME/SGSN. 

Though the SGW has no knowledge if the eDRX is used by the UE or not, however based on APN information, it knows if the associated PDN connection is intended for delay tolerant service. 
As specified in 3GPP TS 23.007, the S5/S8 bearers eligible for network initiated service restoration are determined by the SGW based on operator's policy e.g. based on the QCI and/or ARP and/or APN, it should be highlighted that, this requirement should not be only valid for the SGW to maintain the S5/S8 bearer, but also valid for the MME/SGSN, that is, when the DDN comes, the MME/SGSN should be able to page UE, otherwise it just wastes the resource to keep PDN connection, and generates unnecessary signalling.
Such operator's policy works in most of cases, but it would have problem for a roaming scenario with home routed scenario. 

It is agreed that for MTC, we can't exclude the roaming scenarios. 

DTCI, Delay Tolerant Connection Indication is introduced mainly to cover such roaming scenario, i.e. Home Routed Traffic, where APN information is not sufficient for the MME/SGSN/SGW in the VPLMN to determine if the PDN connection is delay tolerant, i.e. in case of PCRF/PGW initiated network signalling, the corresponding bearer signalling can be rejected if the UE is temporarily not available due to power saving, and the same procedure can be re-attempted once the UE is available.  
Conclusion 2: The operator's policy based on QCI/ARP/APN should be used not only to determine if PDN connection is eligible to maintain in the SGW, but also to determine if the associated UE context (essential information for paging) should be available in the MME/SGSN. To cover roaming scenario, DTCI can be used in addition.
3. Proposal
It is proposed to use DTCI as additional criteria as part of operator's policy and used when using QCI/ARP/APN is not sufficient, e.g. home routed scenario; it is also proposed to document such operator policies to determine if S5/S8 bearer is eligible to be maintain, should be applicable to the MME/SGSNs.  This is captured in the accompany CRs C4-151953 and C4-151954.
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