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Abstract: 
This document provides proposed responses to questions 6, 7 and 8 raised in CT1 LS (S2-160207) [1]. 
1 Discussion 
1.1 Question 6

(6) To SA2: Is the indication on immediate acknowledgement/response data to the corresponding CIoT data really needed for all cases of CIoT data or not?

Further information: CT1 notice that the technically endorsed SA2 CR in S2-154451 states, quote:

The UE can also indicate a Release Assistance Information in the NAS message about whether Downlink data transmission (e.g. Acknowledgements or responses to UL data) subsequent  to the Uplink Data transmission  is expected or not.
Proposed answer:  The purpose of including Release Assistance Information in the NAS signalling is so that the network can trigger the release of the radio connection as soon as the IoT session has completed so that UE battery life can be maximised.  The solution supports a variety of IoT session types as clarified in the table in Annex A below.  Whether the UE includes an indication that a DL packet is expected in response to an UL packet will be dependent on the particular IoT session type and scenario as clarified in Annex A.  
Considering the case of SMS, currently the acknowledgement of received SMS is always required, and hence CT1 would like to know whether this is applied to the CIoT SMS too. 
Proposed answer:  SA2’s intention is that Release Assistance Information should also be utilised for SMS (as per TR23.720).   The ‘e.g. acknowledgements’ that are referred to in SA2’s Stage 2 description are application layer acknowledgements originating from the application server, they are not CN or SMS-SC generated SMS protocol layer acknowledgements.  In the case of SMS an application layer UL packet or a DL packet may be segmented across multiple short messages.  The S1 connection and RRC connection should not be released until all segments comprising the relevant application layer UL packet or DL packet have been received.  In the case of SMS, if the Release Assistance Information informs the MME that a DL packet is expected in response to an uplink packet, then it means that for a device that has just sent one or more MO short messages/segments comprising an UL application layer packet then the MME should expect one or more MT short messages/segments comprising the DL application layer packet, content of which will originate from the IoT application server.  SA2 kindly asks CT1 to define the Stage 3 mechanisms by which the Release Assistance Information is to be taken into account in the case of SMS. 
For the case of CIoT non-IP and IP data, CT1 asks why the immediate acknowledgement/response data is actually required. 
Proposed answer:   The purpose of including Release Assistance Information in the NAS signalling is so that the network can trigger the release of the radio connection as soon as the application layer session has completed, so that UE battery life can be maximised.  This battery saving benefit is applicable irrespective of data type: IP, non-IP or SMS.
Furthermore, CT1 notice that SA2 does only describe such indication for the UL direction, and therefore would like to know whether the same requirement applies to the DL direction too.
Proposed answer:  The indication can only be generated by a node that hosts the IoT application layer.  The application layer is only terminated in the UE and the application server.  In addition to hosting the application layer, the UE also has a signaling connection with the 3GPP network.  Hence, using its application layer knowledge the UE can use UL NAS signalling to inform the 3GPP network when connection release can occur.  SA2 have not defined a corresponding mechanism for the DL.  

1.2 Question 7
(7) To SA2: Can you clarify the way the S1 connection release indication works?

Further information: CT1 notice that SA2 has described in the technically endorsed CR in S2-154451, quote:

The UE may also indicate whether the S1 connection has to be released when DL data is received

From stage 3 perspective (TS 24.301), the release of the S1 connection is controlled by the network and not based on indication from the UE. Furthermore, the network can refer the acknowledgement/response indication provided by the UE in order to decide the release of the S1 connection (if the UE expects ack data, the network will not release the S1 connection immediately after the receipt of uplink CIoT data).

Proposed answer:  Release of the S1 connection is controlled by the network based on the Release Assistance Information provided by the UE.  The intention of the Release Assistance Information is to inform the network whether and when release of the S1 and RRC connections can commence, so that the UE can turn off its radio at the earliest opportunity, according to the requirements of the IoT application.   SA2 agree that release of the S1 connection by the network can be implicit based on an indicated IoT session type and in this instance an explicit request by the UE to release the connection is not necessary.  Alternatively the UE could indicate the request for the connection to be released without indicating session type.  The preferred Stage 3 coding of the Release Assistance Information so as to achieve the above objective is within the remit of CT1 and SA2 will align its specifications accordingly with the CT1 decision.  The table in Annex A provides further clarification on the way that Release Assistance Information is intended to be used.
1.3 Question 8

(8)  To SA2: If the S1 connection release indication is used with uplink data, then the MME can anyhow perform S1 release procedure after the end of downlink data transmission. If this occurs; should the UE proceed with it even if the UE wants to keep the S1 connection in order to send uplink data later?

Further information: The following scenario has been brought up:

1. The UE provides the S1 connection release indication with uplink data.

2. The MME forwards the received data and downlink data is transmitted towards the UE. Note that the downlink data is not acked.

3. The MME performs S1 release procedure after the end of the downlink data transmission. Note that the MME cannot know whether downlink data is acked or not.

4. The UE has received all downlink data which is not acked but the UE shall proceed with the S1 release procedure.

Proposed answer:  It will be the responsibility of the application/UE designer to set the Release Assistance Information indication appropriately in order to achieve the intended power saving benefits.

For example, if the application layer in the UE determines that a new session can only be of type:  ‘Uplink packet to application server, followed by DL packet from application server’ then the UE should set the indication to correspond to a session of type ‘1 UL packet + 1 DL packet’.   If the application layer in the UE does not know in advance how many packets there will be in a particular session (eg because of dependency on decisions to be made in the application server) then, when sending the UL packet, the UE has the option of either not providing an indication that would result in a connection release or of providing an indication that requests that the connection be held, where the encoding is for CT1 to decide.
SA2 also wish to clarify that in the case where the objective is to release the radio connection after completion of the DL packet transmission, this is achieved by the MME including an indication in the S1-AP messaging to the eNB to indicate that the RRC connection should be released following successful downlink transmission, which is expected to occur once the eNB has received a radio level acknowledgement.
Annex A:  Clarification on use of Release Assistance Information
	IoT session type
	UE sends
	When is the indication sent?

	MO UL packet only (TR45.820, Annex E, Mobile Autonomous Report)
	Indication to inform the network that S1 and RRC connections can be released following successful reception of the UL packet by the network
	Sent with the MO UL packet

	MO UL packet followed by MT DL packet (TR45.820, Annex E, Mobile Autonomous Report with response)
	Indication to inform the network that the S1 and RRC connections can be released following successful reception of the DL packet by the UE.
	Sent with the MO UL packet

	MT DL Packet (TR45.820, Annex E, Network Command)
	Indication to inform the network that the S1 and RRC connections can be released.
	Sent without any UL data payload following reception of the MT DL packet

	MT DL packet followed by MO UL packet (TR45.820, Annex E, Network Command with response)
	Indication to inform the network that the S1 and RRC connections can be released following successful reception of the UL packet by the network
	Sent with the MO UL packet

	Multiple uplink and/or multiple downlink packets (includes any other type of IoT session, including TR45.820, Annex E, Software update / reconfiguration model)
	For this type of session any of the above may be used at any time.  

In addition, for this IoT session type, CT1’s encoding of Release Assistance Information should cater for the case where the UE’s requirement is for the S1 and RRC connections to be maintained (because the UE application layer has determined that the transfer of more packets is expected)


2 Conclusions

It is proposed to include the above answers, with attached Annex in the SA2 response to the CT1 LS [1]. 
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