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1 Introduction
In RAN2#125bis meeting, the following agreements were archived for capacity enhancements for uplink [1]:
Agreements:
1. Both NB-IoT and eMTC are within scope of uplink capacity enhancements

2. Both C-plane and U-plane solutions are within scope of uplink capacity enhancements.

3. Only CIoT EPS is within scope of uplink capacity enhancements

In this contribution, we discuss the enhancements to reduce the necessary uplink and downlink signaling to complete an EDT transaction.
2 Discussion
2.1 Msg3 transmission without msg1/RAR

As illustrated in Figure 1, the EDT procedure for msg3 transmission without msg1/RAR is as follows:
Step 1: UE sends msg3 including higher layer data such as RRC early data request/RRC connection resume request.

Step 2: the eNB sends msg4 including at least contention resolution message and possibly with higher layer data etc.
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1. Msg3: RRCEarlyDataRequest/RRCConnectionResumeRequest

2. Msg4:  Contention resolution message


Figure 1 The EDT procedure for msg3 transmission without msg1/RAR
2.1.1 Trigger of msg3 transmission without msg1/RAR for EDT transaction

In 36.300, MO-EDT is triggered when the upper layers have requested the establishment or resumption of the RRC Connection for Mobile Originated data and the uplink data size is less than or equal to a TB size indicated in the system information, whilst, transmission using PUR is triggered when the upper layers request the establishment or resumption of the RRC Connection and the UE has a valid PUR for transmission and meets the TA validation criteria.
We think the trigger condition for msg3 transmission without msg1/RAR for EDT transation should at least include the establishment or resumption of the RRC Connection requested by upper layer. 

Furthermore, we think the TA validation criteria should be meet, since no preamble transmission is performed.
Regarding the message size restriction, the UE can use the msg3 resource to transmit RRCConnectionRequest if the data volume is too large and then the procedure will fall back to the legacy RRC Connection establishment procedure. Thus, we think the there is no need to introduce message size restriction for the transmission of msg3 without msg1/RAR.
Proposal 1: Msg3 transmission without msg1/RAR for EDT transaction is triggered when the upper layers request the establishment or resumption of the RRC Connection and the UE meets the TA validation criteria.
2.1.2 Msg3 contents

The msg3 contents in msg3 transmission without msg1/RAR procedure should include the equivalent contents of msg3 in MO-EDT:
· For Control Plane CIoT EPS/5GS Optimisations, msg3 includes RRCEarlyDataRequest message concatenating the user data on CCCH;
· For User Plane CIoT EPS/5GS Optimisations, msg3 includes RRCConnectionResumeRequest message on CCCH multiplexed with uplink user data on DTCH.

Proposal 2: The msg3 contents include the equivalent contents of msg3 in MO-EDT.
2.1.3 Msg4 scheduling and reception

In MO-EDT, msg4 is scrambled by TC-RNTI which is allocated in RAR. However, since msg1 and RAR are skipped in msg3 transmission without msg1/RAR, there is no TC-RNTI given to the UE prior to msg4 reception. Instead, a new X-RNTI should be designed which can uniquely identify the msg3 transmission. 
There can be two alternative solutions:

Alt1: Similar to RA-RNTI, the X-RNTI is associated the resource of the msg3 transmission;
Alt2: X-RNTI is parts of the UE ID of the CCCH SDU carried in msg3.
In Alt1, responses for multiple UEs can be multiplexed in a single msg4 message if UEs transmit msg3 on the same resource, which improves radio resource efficiency. Therefore, we propose:
Proposal 3: A new X-RNTI based on the msg3 resource should be designed for scrambling of msg4.

Proposal 4: Responses for multiple UEs are multiplexed in a single msg4 message.
2.1.4 Msg4 connects
For contention resolution, the msg4 in msg3 transmission without msg1/RAR procedure may at least include UE Contention Resolution Identity which is the first 48 bits of the RRC message of msg3.
The network optionally can send a Time Advance Adjustment to the UE in msg4 to update the TA.

For C-RNTI, we think it is sent to the UE in msg4 only if network decides to move UE to CONNECTED. Furthermore, legacy RRCConnectionSetup should be included as well.
To terminate the procedure if the network decide to keep the UE in IDLE, RRCEarlyDataComplete for CP CIoT or RRCConnectionRelease for UP CIoT should be included in msg4.
Therefore, we propose: 
Proposal 5: The msg4 contents should at least include Contention Resolution ID. Other contents are optional (e.g. TA, C-RNTI, RRC messages and other DL data).

2.2 Efficient delivery (reduced overhead) of msg4
In either MO-EDT or msg3 transmission without msg1/RAR, msg4 contains RRCEarlyDataComplete message or RRCConnectionRelease message. If there are some common information between each UE’s RRC message, then the resulting overhead of the msg4 will be reduced.
Proposal 6: RAN2 consider the design of reduced overhead of msg4.

For RRCConnectionRelease message, some of the configuration (e.g. IdleModeMobilityControlInfo) could be common to all UEs.  However, there are other UE specific configuration, e.g. NCC and resumeID. For RRCEarlyDataComplete message, on the other hand, only contains configurations which could be common to all UEs if no downlink data is transmitted and thus can be sent in a groupcast manner:
RRCEarlyDataComplete message
-- ASN1START

RRCEarlyDataComplete-r15 ::=

SEQUENCE {


criticalExtensions




CHOICE {



rrcEarlyDataComplete-r15


RRCEarlyDataComplete-r15-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCEarlyDataComplete-r15-IEs ::=
SEQUENCE {


dedicatedInfoNAS-r15



DedicatedInfoNAS




OPTIONAL,
-- Need ON


extendedWaitTime-r15



INTEGER (1..1800)




OPTIONAL,
-- Need ON


idleModeMobilityControlInfo-r15

IdleModeMobilityControlInfo


OPTIONAL,
-- Need OP


idleModeMobilityControlInfoExt-r15
IdleModeMobilityControlInfo-v9e0
OPTIONAL,
-- Cond IdleInfoEUTRA


redirectedCarrierInfo-r15


RedirectedCarrierInfo-r15-IEs

OPTIONAL,
-- Need ON


nonCriticalExtension



RRCEarlyDataComplete-v1590-IEs
OPTIONAL

}

RRCEarlyDataComplete-v1590-IEs ::=
SEQUENCE {


lateNonCriticalExtension



OCTET STRING




OPTIONAL,


nonCriticalExtension




SEQUENCE {}




OPTIONAL

}

RedirectedCarrierInfo-r15-IEs ::=
CHOICE {


eutra





ARFCN-ValueEUTRA-r9,


geran





CarrierFreqsGERAN,


utra-FDD




ARFCN-ValueUTRA,


cdma2000-HRPD



CarrierFreqCDMA2000,


cdma2000-1xRTT



CarrierFreqCDMA2000,


utra-TDD




CarrierFreqListUTRA-TDD-r10

}

-- ASN1STOP

Thus, we propose to study a mechanism to efficiently deliver the common RRCEarlyDataComplete message to multiple UEs:

Proposal 7: RAN2 consider mechanism to deliver the common RRCEarlyDataComplete message to a group of UEs.
3 Conclusion

In this contribution, we discuss the enhancements to reduce the necessary uplink and downlink signaling to complete an EDT transaction. We then made the following proposals:
Proposal 1: Msg3 transmission without msg1/RAR for EDT transaction is triggered when the upper layers request the establishment or resumption of the RRC Connection and the UE meets the TA validation criteria.
Proposal 2: The msg3 contents include the equivalent contents of msg3 in MO-EDT.
Proposal 3: A new X-RNTI based on the msg3 resource should be designed for scrambling of msg4.

Proposal 4: Responses for multiple UEs are multiplexed in a single msg4 message.
Proposal 5: The msg4 contents should at least include Contention Resolution ID. Other contents are optional (e.g. TA, C-RNTI, RRC messages and other DL data).

Proposal 6: RAN2 consider the design of reduced overhead of msg4.

Proposal 7: RAN2 consider mechanism to deliver the common RRCEarlyDataComplete message to a group of UEs.
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