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1. Introduction
The Stage 2 requirements of 3GPP TS 23.401 in sub-clause 5.3.4.2 Handling of abnormal conditions in UE triggered Service Request, say the following:
Under certain conditions, the current UE triggered Service Request procedure can cause unnecessary Downlink Packet Notification messages which increase the load of the MME.

This can occur when uplink data sent in step 6 (Uplink Data from UE) causes a response on the downlink which arrives at the Serving GW before the Modify Bearer Request message, step 8 (Modify Bearer Request from MME to SGW). This data cannot be forwarded from the Serving GW to the eNodeB and hence it triggers a Downlink Data Notification message.

If the MME receives a Downlink Data Notification after step 2 (NAS Service Request from eNodeB to MME) and before step 9 (Modify Bearer Request from SGW to PGW), the MME shall not send S1 interface paging messages. However, across all the UEs on that MME, the MME shall monitor the rate at which these events occur. If the rate becomes significant (as configured by the operator) and the MME's load exceeds an operator configured value, the MME shall indicate "Delay Downlink Packet Notification Request" with parameter D to the Serving Gateway, where D is the requested delay given as an integer multiple of 50 ms, or zero. The Serving GW then uses this delay in between receiving downlink data and sending the Downlink Data Notification message.

Purpose of this functionality is that during a UE Triggered Service Request procedure, in certain cases uplink data sent after the radio bearer establishment may cause a response on the downlink which arrives at the SGW before the bearer modification procedure is over and therefore before the SGW can forward the downlink data to the eNB. Therefore, the SGW may send a Downlink Data Notification message which will increase the load on the MME and might increase the load on radio if MME would start paging 

This is a case of collision between an ongoing UE Triggered Service Request procedure and an incoming Network Triggered Service Request procedure. As an example, when the SGW and the P-GW are co-located and relatively close to the eNB while the MME is located at greater distance from these nodes, if the first uplink message is a DNS query which results in a fast response by a DNS server, this DNS response causes a Downlink Data Notification message which without this feature would trigger the Paging procedure by the MME.
So TS 23.401 states a rather complicated condition for including the Delay in the MBReq  message.

Furthermore, sub-clause 5.3.4.2 says:

If the S‑GW determines from the last Modify Access Bearers Request or Modify Bearer Request message which is part of a Service Request procedure that a given MME request delaying of the Downlink Packet Notification by a delay of D, it shall (only for UEs of that MME) buffer the Downlink Data for a period D. If the DL-TEID and eNodeB address for the UE is received before the expiry of the timer, the timer shall be cancelled and the Network triggered Service Request procedure is finished without sending the Downlink Data Notification message to the MME, i.e. DL data are sent to the UE. Otherwise the Downlink Data Notification message is sent to the MME when the timer expires.
However, TS 29.274 has taken the approach that the Delay Value IE shall ALWAYS be included in the MBReq for UE-initiated Service Request, since it may be set to zero to clear a previously set Delay Value
2. Discussion
3GPP TS 29.274, Table 7.2.7-1 for the Modify Bearer Request messages states the following:
	Delay Downlink Packet Notification Request
	C
	This IE shall be sent on the S11 interface for a UE triggered Service Request.
	Delay Value
	0

	
	CO
	This IE shall be sent on the S4 interface for a UE triggered Service Request.
	
	


This essentially says that the delay ALWAYS be sent in the MBReq for UE-initiated Service Request. However, as seen from the text in 3GPP Ts 23.401, the delay may not be sent in every MBReq message for UE-initiated Service Request. But for reasons of backward compatibility, it may be necessary to keep the case of always including the Delay Value since it could be set to zero.
4. Proposal

It is proposed to agree to reference 3GPP TS 23.401 sub-clause 5.3.4.2 in a table note within 3GPP TS 29.274 Table 7.2.7-1for the Delay Value IE in order to clarify the conditions for including this IE. See associated CR1304, C4-130065.
