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1. Abstract
This document discusses usage of UP-EDT when RRC connection is resumed and there is a pending uplink NAS message which needs to be sent.
2. Discussion
TS 36.300 states "EDT allows one uplink data transmission optionally followed by one downlink data transmission during the random access procedure." and defines UP-EDT as follows:

----------------

7.3b.3
EDT for User Plane CIoT EPS optimizations

EDT for User Plane CIoT EPS optimizations, as defined in TS 24.301 [20], is characterized as below:

...
-
Uplink user data are transmitted on DTCH multiplexed with UL RRCConnectionResumeRequest message on CCCH;

-
Downlink user data are optionally transmitted on DTCH multiplexed with DL RRCConnectionRelease message on DCCH;

...
The EDT procedure for User Plane CIoT EPS optimizations is illustrated in Figure 7.3b-2.
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Figure 7.3b-2: EDT for User Plane CIoT EPS Optimizations

...

----------------
Observation-1:
UP-EDT is supposed to be used for one uplink data transmission optionally followed by one downlink data transmission, triggered when the RRC connection is resumed.
If there is no NAS message to be sent during RRC connection resume, AS layer can on its own decide whether to use UP-EDT or not, based on RRC establishment cause "MO data", "delay tolerant" or "MO exception data" and call type "originating calls".

Observation-2:
when there is no pending uplink NAS message, AS layer can decide on its own whether to use UP-EDT or not.
However, there are situations when a NAS message has to be sent after RRC connection is resumed, since TS 24.301 states:

----------------

-
Upon indication from the lower layers that the RRC connection has been resumed when in EMM-IDLE mode with suspend indication, the UE shall enter EMM-CONNECTED mode. If the pending NAS message is:

i)
a SERVICE REQUEST message;
ii)
a CONTROL PLANE SERVICE REQUEST message, and the UE did not include any ESM message container, NAS message container or EPS bearer context status information elements; or

iii)
an EXTENDED SERVICE REQUEST message, and the Service type information element indicates "packet services via S1" and the UE did not include any EPS bearer context status information element,


the message shall not be sent. Otherwise the UE shall cipher the message as specified in subclause 4.4.5 and send the pending initial NAS message upon entering EMM-CONNECTED mode;
NOTE 2:
If a NAS message is discarded and not sent to the network, the uplink NAS COUNT value corresponding to that message is reused for the next uplink NAS message to be sent.

----------------
In such case, according to definition of EDT (" one uplink data transmission optionally followed by one downlink data transmission"), UP-EDT should not be used.

However, given that TS 24.301 states "send the pending initial NAS message upon entering EMM-CONNECTED mode", the AS layer is not aware of the pending uplink NAS message. As long as RRC establishment cause is "MO data", "delay tolerant" or "MO exception data" and call type is "originating calls", if there is a pending uplink user data packet, the AS layer can decide to use UP-EDT. If so, the AS layer includes the pending uplink user data packet in Msg3 together with the RRCConnectionResumeRequest. If the network sends the RRCConnectionRelease, then RRC connection is suspended before the pending uplink NAS message is sent. To send the pending uplink NAS message, the AS layer will need to resume the RRC connection again and this time without UP-EDT.

Examples of cases when RRC establishment cause is "MO data", "delay tolerant" or "MO exception data", call type is "originating calls" and a pending uplink NAS message needs to be sent are:

-
EXTENDED SERVICE REQUEST with the Service type information element indicating "packet services via S1", with the EPS bearer context status information element, with the Device properties IE with low priority indicator set to "MS is not configured for NAS signalling low priority", and MO MMTEL voice call is not started, MO MMTEL video call is not started and MO SMSoIP is not started, MO SMS over NAS or MO SMS over S102 is not requested.

-
CONTROL PLANE SERVICE REQUEST with the NAS message container containing an SMS message in NB-S1 Mode.

-
EXTENDED SERVICE REQUEST with the Service type information element indicating "packet services via S1", with the EPS bearer context status information element, with the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority", and MO MMTEL voice call is not started, MO MMTEL video call is not started and MO SMSoIP is not started, MO SMS over NAS or MO SMS over S102 is not requested.
Observation-3:
when RRC establishment cause is "MO data", "delay tolerant" or "MO exception data" and call type is "originating calls" and NAS layer has a pending uplink NAS message to be sent, then AS layer is unaware of the pending NAS message at time of decidion to use UP-EDT. If the AS layer decides to use UP-EDT, then there might be two subsequent RRC connection resumptions and suspensions.
Conclusion:
when RRC establishment cause is "MO data", "delay tolerant" or "MO exception data" and call type is "originating calls" and NAS layer has a pending uplink NAS message to be sent, AS layer canNOT ensure correct decision on whether to use UP-EDT or not, based on information available in AS layer at the time of the decision.

In order to enable the AS layer to correctly decide whether to use UP-EDT or not, the NAS layer needs to provide the AS layer with the pending uplink NAS message at the time of RRC connection resume. If the NAS layer provides a pending uplink NAS message, the AS layer will perform RRC connection resume without UP-EDT.
Proposal:
if the UE supports UP-EDT, RRC establishment cause is "MO data", "delay tolerant" or "MO exception data" and call type is "originating calls" and the NAS layer has a pending uplink NAS message, then the NAS layer provides the AS layer with the pending uplink NAS message at the time of RRC connection resume. If the AS layer receives a pending uplink NAS message at the time of RRC connection resume, the AS layer performs RRC connection resume without UP-EDT.
3. Conclusions

Observation-1:
UP-EDT is supposed to be used for one uplink data transmission optionally followed by one downlink data transmission, triggered when the RRC connection is resumed.

Observation-2:
when there is no pending uplink NAS message, AS layer can decide on its own whether to use UP-EDT or not.
Observation-3:
when RRC establishment cause is "MO data", "delay tolerant" or "MO exception data" and call type is "originating calls" and NAS layer has a pending uplink NAS message to be sent, then AS layer is unaware of the pending NAS message at time of decidion to use UP-EDT. If the AS layer decides to use UP-EDT, then there might be two subsequent RRC connection resumptions and suspensions.
Conclusion:
when RRC establishment cause is "MO data", "delay tolerant" or "MO exception data" and call type is "originating calls" and NAS layer has a pending uplink NAS message to be sent, AS layer canNOT ensure correct decision on whether to use UP-EDT or not, based on information available in AS layer at the time of the decision.

Proposal:
if the UE supports UP-EDT, RRC establishment cause is "MO data", "delay tolerant" or "MO exception data" and call type is "originating calls" and the NAS layer has a pending uplink NAS message, then the NAS layer provides the AS layer with the pending uplink NAS message at the time of RRC connection resume. If the AS layer receives a pending uplink NAS message at the time of RRC connection resume, the AS layer performs RRC connection resume without UP-EDT.
4. Proposal

It is proposed to discuss the above.
UE
eNB
MME
S-GW
Random Access Preamble
Random Access Response
1. RRCConnectionResumeRequest
(resumeID, resumeCause, shortResumeMAC-I)
+ Uplink data
8. RRCConnecionRelease
(releaseCause), resumeID, NCC)
+ Downlink data
2. S1-AP: UE Context Resume Request
3. Modify Bearer
7. Modify Bearer
7. S1 Suspend procedure
4. S1-AP: UE Context Resume Response
5. Uplink data
6. Downlink data



