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Discussion and decision
1 Introduction

In RAN2#107 meeting, it was agreed that Msg2-based solution is not pursued in Rel-16. Following agreements were made.
Agreements

- Working assumptions:



- For CP solution UE triggers RA using a Rel-15 EDT preamble.


- For UP solution, UE may trigger RA using a non-EDT preamble.


- For CP and UP solutions no new TB size for Msg3 is introduced.
- No indication is sent in Msg3 regarding whether an UL grant needs to be provided in Msg4, i.e. up to network implementation.
- In Msg4, same as MO-EDT, the network may move the UE to connected mode or release the UE to idle mode. FFS how to include user data in Msg4 for the CP solution if the UE is moved to connected mode.
- Msg2 based solution is not pursued in this release.
This contribution discusses the remaining issues for MT EDT solution when UEs using CP C-IoT EPS optimization.
2 Discussion
2.1 MT EDT for CP solution
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Figure 1 MT EDT for Control Plane CIoT EPS Optimization
0. MME receives DL data arrival indication and its size information from the S-GW. In this stage, MME can decide whether to initiate MT EDT (i.e., include MT EDT information in S1AP paging) based on DL size information, further DL data expected or UL ACK to the DL data is required and UE’s subscription information. 

1. MME decides to initiate MT EDT and adds DL data size information in the S1AP paging message.

2. eNB sends the paging message with MT EDT indication to UE. If UE receives the paging and recognizes MT EDT indication, NAS prepares the service request message.

3. The UE uses EDT PRACH resource to respond the paging (legacy procedure).

4. UE receives the EDT UL grant in RAR in Msg2 (legacy procedure).

5. UE responds with RRCEarlyDataRequest message with resume cause “mt-Access”. The RRCEarlyDataRequest message can be extended to include the new establishment cause.
6. eNB initiates the S1-AP initial message with “EDT session indication”. (legacy procedure).
7. MME requests the S-GW to activate the S11-U bearers for the UE (i.e., to receive MT EDT data) (legacy procedure).
8. S-GW sends the control plane downlink data to the MME via S11-U (legacy procedure).

9. MME confirms the UE S1 connection establishment to the eNB. In addition, MME sends the DL data via DL NAS TRANSPORT message (legacy procedure).
10. eNB decides whether or not to use MT EDT based on UE CE level, maximum TBS size, UE capability, no further UL/DL data are expected from S-GW and UE (i.e., RAI from UE and MME);

a. If the DL data does not fit in a TBD size given the UE’s CE level, eNB sends RRCConnectionSetup message to move UE to RRC_CONNECTED (legacy procedure).
b. If the DL data fits in a TBD size given the UE’s CE level but eNB decides to move UE to RRC_CONNECTED, for example to send further DL data, eNB sends extended RRCConnectionSetup message including MT EDT data (e.g., dedicatedInfoNas).

c. Otherwise, eNB sends the RRCEarlyDataComplete message including dedicatedInfoNas. The eNB can initiate the suspension of the S1 connection and the deactivation of the S11-U connection (legacy procedure).
As observed above in the Figure 1 (in the colour font), following issues have been identified that need to be addressed.

1. If UE uses EDT preamble, EDT UL grant is received in RAR (e.g., min of 328 bits). In Msg3, since there is no UL user data, UE has to send padding bits which may be excessive due to the number of repetitions.

2. Since there is no UL user data, the existing establishment cause (i.e., mo-Data-r15, delayTolerantAccess-r15) is not suitable. A new casue “mt-Access” is needed in the RRCEarlyDataRequest message.

3. If eNB decides to move UE to RRC_CONNECTED, the RRCConnectionSetup message is used but it cannot carry any container for the CP data.

Solutions

Following is working assumption in the RAN2#107.



- For CP solution UE triggers RA using a Rel-15 EDT preamble.



- For UP solution, UE may trigger RA using a non-EDT preamble.



- For CP and UP solutions no new TB size for Msg3 is introduced.

For the first issue, the simplest way is to define a new smaller TBS size (e.g., less than 328) as an additional TBS allowed to be used for EDT when edt-SmallTBS-Enabled is set to TRUE. However, RAN1 impact is foreseen for this purpose. Therefore, before confirming the WA (For CP and UP solutions no new TB size for Msg3 is introduced), at least it is in the benefit of UE and overall this feature to ask RAN1 if defining additional TBS size is feasible to minimize padding bits, for example, as specified in Table 8.6.2-1 and Table 8.6.2-1 in TS 36.213.
If RAN1 provides feedback of any concern, then RAN2 can live up with the padding issue for MT EDT in CP solution and no further RAN2 impact is foreseen. Therefore, to receive the EDT UL grant (including new TBS size, if defined), the existing MO EDT preamble can be used and the working assumption to use Rel-15 EDT preamble can be confirmed.
Proposal 1. Confirm the working assumption that for CP solution UE triggers RA using a Rel-15 EDT preamble.

Proposal 2. Before confirming the working assumption (For CP solution no new TB size for Msg3 is introduced), send LS to ask RAN1 if defining additional smaller TBS size is feasible to minimize padding bits when edt-SmallTBS-Enabled is set to TRUE.
For the second issue, the RRCEarlyDataRequest message can be simply extended to include establishment cause “mt-Access” such that eNB knows UE is responding to paging message. Note that when the new establishment cause is included, the legacy establishment cause is ignored. Example is shown below.

RRCEarlyDataRequest-r15-IEs ::=
SEQUENCE {


s-TMSI-r15





S-TMSI,


establishmentCause-r15


ENUMERATED {
mo-Data-r15, delayTolerantAccess-r15},


dedicatedInfoNAS-r15



DedicatedInfoNAS,


nonCriticalExtension



RRCEarlyDataRequest-v16xySEQUENCE {}


OPTIONAL

}
RRCEarlyDataRequest-v16xy ::=
SEQUENCE {


establishmentCause-v16xy

ENUMERATED {mt-Access-r16}
OPTIONAL,


nonCriticalExtension


SEQUENCE {}


OPTIONAL

}

Proposal 3. The RRCEarlyDataRequest message is extended to include a new establishment cause (i.e., mt-Access) for MT EDT.

The third issue is regarding the following FFS in RAN2#107.

FFS how to include user data in Msg4 for the CP solution if the UE is moved to connected mode.

The simplest solution to carry container dedicatedInfoNas in Msg4 if the UE is moved to connected mode. This can be done by extending the RRCConnectionSetup message with either critical or non-critical extension. An example is shown below using one of the 7 spare critical extensions available.

RRCConnectionSetup ::=



SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




rrcConnectionSetup-r8



RRCConnectionSetup-r8-IEs,




rrcConnectionSetup-r16spare7 

RRCConnectionSetup-r16-IEs NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionSetup-r16-IEs ::=

SEQUENCE {


radioResourceConfigDedicated

RadioResourceConfigDedicated,


dedicatedInfoNAS




DedicatedInfoNAS,


nonCriticalExtension



SEQUENCE {}


OPTIONAL

}

Proposal 4. The RRCConnectionSetup message is extended to include user data in Msg4 for the CP solution (i.e. dedicatedInfoNAS) if, the UE is moved to connected mode.

3 Conclusion

The followings are proposed:
Proposal 1.
Confirm the working assumption that for CP solution UE triggers RA using a Rel-15 EDT preamble.
Proposal 2.
Before confirming the working assumption (For CP solution no new TB size for Msg3 is introduced), send LS to ask RAN1 if defining additional smaller TBS size is feasible to minimize padding bits when edt-SmallTBS-Enabled is set to TRUE.
Proposal 3.
The RRCEarlyDataRequest message is extended to include a new establishment cause (i.e., mt-Access) for MT EDT.
Proposal 4.
The RRCConnectionSetup message is extended to include user data in Msg4 for the CP solution (i.e. dedicatedInfoNAS) if, the UE is moved to connected mode.
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