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1 Introduction

A new WID on further NB IoT enhancements and a new WID on even further enhanced MTC for LTE were approved at RAN#75 and later revised [1] [2]. 

One objective common to both WI is about Early Data transmission as follows:

Further latency and power consumption reduction
· Evaluate power consumption/latency gain and specify necessary support for DL/UL data transmission on a dedicated resource during the Random Access procedure after NPRACH transmission and before the RRC connection setup is completed. [RAN2, RAN1, RAN3] 
The topic was first discussed at RAN2#99, and the following agreements were made:
	Agreements:
· We intend to support early UL data transmission in Msg3 for control plane and user plane CIoT EPS optimisation.

· We intend to support early DL data transmission in Msg4 for control plane and user plane CIoT EPS optimisation.

· Early data transmission feature is considered when AS security was not established for only transmitting data using CP.

· Early data transmission feature is considered when AS security was established for transmitting data using CP and/or UP.


At RAN2#99bis, there were significant process on the definition of the Early Data Transmission (EDT) procedure and the following agreements were made:

	Agreements
· PRACH partitioning is used to indicate UE’s intention to use early data transmission in Msg3. Backward compatibility shall be preserved. FFS: details on the PRACH pool, e.g., preamble/time/frequency/carrier domain of PRACH partitioning.

· For CP during the UL EDT procedure, if the UE receives a grant in which data does not fit, the UE does not send the data in Msg3. For UP solution it is FFS if the EDT grant can be used for UL data if the grant is smaller than the UL data size.

· It is FFS if there is a need to introduce an authorization mechanism.

· Maximum possible grant size for Msg3 is broadcast per CE. It is FFS if the UE indicates the grant size it needs for Msg3 via PRACH partitioning.

· Send an LS to RAN1 with the agreements we have from this meeting and indicate that we assume that the legacy TBS table for PUSCH transmission is used for EDT.

· Msg4 decides whether the UE goes to RRC connected mode or RRC idle mode. The content of Msg4 for EDT is FFS.
· The intention to use EDT is for data, i.e. not for NAS signalling.
· Send an LS to RAN3/SA2/CT1 whether any of the following parameters which are included in Msg5 in legacy procedure should be included in Msg3 for EDT: selectedPLMN-Identity, registeredMME, gummei-Type, attachWithoutPDN-Connectivity, up-CIoT-EPS-Optimisation, cp-CIoT-EPS-Optimisation, dcn-ID.
· RAN2 assumes that S-TMSI for CP, and resumeID and shortResumeMAC-I for UP solutions  are sufficient to identify UE at the MME and eNB respectively. We will provide this assumption in an LS.to RAN3, SA2, SA3, CT1.
· For CP solution, NAS PDU for data is encapsulated in the RRC message sent in Msg3 and transmitted as CCCH SDU.
· For UP solution SRB0 is used to transmit the RRC message in Msg3.
· For UP solution, CCCH (RRC message) and DTCH (UP data) are multiplexed in MAC in Msg3.
· For UP, AS security is resumed before transmitting Msg3, and data transmitted in Msg3 is protected by AS security. 

· For CP solution, NAS PDU data in the DL can be optionally encapsulated in the RRC message sent in Msg4 and transmitted as CCCH SDU.
· For UP solution, DL data can be optionally multiplexed in MAC, i.e. DCCH (RRC message(s)) and DTCH (UP data) in Msg4.
· FFS: For UP solution: case for pinned connection, i.e. CCCH (RRCConnectionResumeReq) + DCCH (NAS PDU via pinned connection)




In order to progress on the stage 3 details, an email discussion was agreed to discuss the RRC signalling.

[99bis#55][MTC/NB-IoT] EDT RRC messages – Huawei


Email discussion on whether new RRC messages are introduced or existing RRC messages are extended to provide the required signalling for EDT. [Huawei]


Intended outcome: Report to next meeting


Deadline:  Thursday 2017-11-09

2 Discussion
2.1 General 

The discussions at RAN2#99bis were based on the report of the e-mail [99#45][NB-IoT/MTC] Early data transmission [3].  In this report, there was already some discussion on the RRC messages but no conclusion.
In this e-mail discussion, it is proposed to discuss whether to reuse/ extend the existing RRC messages or create new messages considering the following aspects:
· The parameters to be included in the message 

· The state of the UE when sending/receiving the message

· The actions in the UE prior sending the message, upon receiving the message

· The impact on the procedure description, considering also the fall back scenarios

As the user plane solution and the control plane solution already use different messages, it is proposed to discuss them separately.
2.2 Control plane solution 

Figure 1 illustrates the EDT procedure for the control plane solution, taking the current agreements into account: 
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Figure 1: sketch of the EDT procedure for the CP solution

2.2.1 Message 3 for EDT
The following is already agreed:
· For CP solution, NAS PDU for data is encapsulated in the RRC message sent in Msg3 and transmitted as CCCH SDU.
· RAN2 assumes that S-TMSI for CP is sufficient to identify UE at the MME and eNB respectively.
Discussion point A.1: What are the prerequisites for UE to trigger EDT ?
Table A.1: Prerequisites for EDT at the UE
	Company
	Comment

	Huawei, HiSilicon
	As already agreed in the meeting, the UE only requests EDT when:

- the eNB signals RACH preambles for EDT request

- the whole NAS PDU can fit in MSG3, i.e. the size of the resulting CCCH SDU is smaller or equal to the TBS broadcast in system information.

- the NAS has requested the establishment for user data, i.e. excluding NAS signaling and SMS.

In our views, in addition, the UE shall only request EDT when it has a chance to complete the transaction upon reception of MSG4, i.e. when:

- the UE has included the Release assistance indication in the ESM DATA TRANPORT message carrying the UL data.

- FFS for EDT triggered by paging

	Kyocera
	We assume the UE has to; 
- Check if the system information provides relevant parameters regarding EDT, e.g., the PRACH configuration for the partitioning, 
- Check if the size of MAC PDU, i.e., including an RRC message, the data and the MAC header in Msg3, is equal to/less than the maximum possible grant size (in SIB) associated with the CE level where the UE is located, 
- Check if the size of MAC PDU is equal to/less than the UL grant size provided in Msg2, after the EDT indication in Msg1. 

	LG
	Prerequisites for EDT at the UE side are:

(1) Indication of whether or not the network supports EDT at a cell 

(2) Indication of whether or not the upper layer requires to transmit data using EDT for CP solution

(3) Access to the cell as the result of access barring check, and

(4) UL grant enough to send data in MSG3 

	Mediatek
	Agree with Kyocera above, and we agree that the NAS establishment cause should be checked. FFS whether SMS should be included or excluded. We think that the Release Assistance Information is an optional feature and that EDT should be independent of it. 

	GTO
	UE should select a preamble reserved for EDT. And the data should fit in UL grant given by eNB else it should fall back to legacy procedures.

	Intel
	There are following steps on deciding the UL EDT at least for this release.

1. When UE AS receives indication from UE NAS that the UL data is for EDT (it is not signalling or SMS and optionally there is no following multiple UL packets)

2. When UE determines the size of UL packet for EDT is less than or equal to the maximum possible grant size for Msg3 broadcast for a CE level.

3. There is PRACH resource for EDT indication.

4. When the UL grant for Msg3 received in RAR is sufficient to transmit the packet for EDT.

Otherwise, UE should not use the EDT.

	Qualcomm
	Similar to what Huawei, Kyocera and others have listed above, the UE only requests EDT when:

- the eNB signals RACH preambles for EDT indication

- the whole payload NAS PDU can fit in MSG3, i.e. the size of the resulting CCCH SDU is smaller or equal to the TBS broadcast in system information.

- NAS has requested the establishment for user data, i.e. excluding NAS signaling and SMS.

	Ericsson
	First, the UE should be EDT capable. The NAS layer should request lower layers for the transport of user data via control plane using CP solution. According to the agreement abouton the maximum possible TBS for Msg3, the UE should then check and ensure the size of potential Msg3 PDU with NAS PDU must not be greater than the maximum possible value broadcast by the eNB to enable the EDT feature. In addition, the UE should let network know its intention of using EDT in Msg3 via Msg1.

	ZTE
	Basically we agree with Kyocera. Moreover, it’s possible that the UE has sent EDT indication in Msg1 but the Msg3 size is larger than the UL grant in RAR. In this case, if the part of data which doesn’t fit in UL grant for Msg3 is very small, we think using legacy procedure may be inefficient and we are open to discuss the feasibility that this part of data would be transmitted separately.
Agree with Mediatek that the NAS establishment cause should be checked. 

We are open to discuss whether Release Assistance Information (RAI) would be carried from NAS to AS. We don’t think this RAI-like information would be used as prerequisite to trigger EDT, but we think it may be useful for eNB to determine the Msg4 type if the UE could send this information to eMB by Msg3.

	Veolia
	Prerequisites for EDT at the UE side are:
- EDT supported by the network/cell

- the eNB signals RACH preambles for EDT indication

- UL grant enough to send data in MSG3
We also believe there should be an authorization to use EDT through a subscription element for example (similar to call/access barring)


Rapporteur’s summary:

Most companies agree on the following prerequisites:

· the eNB signals RACH resources for EDT indication.
· the resulting MAC PDU can fit in the TBS broadcast in system information.

· NAS has requested the establishment for user data, i.e. excluding NAS signaling and SMS.

Most companies highlight that the UL grant should be sufficient to send the whole data. Note that the rapporteur thinks this aspect is part of discussion point A.4. 
One company thinks it is FFS whether SMS should be excluded.

All companies but one think that the Release assistance information is not a prerequisite.

One company thinks there should be an authorisation mechanism.

Proposal A.1: Prerequisites to initiate early data transmission include 1) the eNB signals RACH preambles for EDT indication, 2) the the resulting MAC PDU can fit in the TBS broadcast in system information, 3) NAS has requested the establishment for user data, i.e. excluding NAS signaling and SMS.
Discussion point A.2: What parameters needed in Msg3 ?  
Table A.2: Message 3 contents

	Company
	Comment

	Huawei, HiSilicon
	MSG3 includes at least the UE-Id (S-TMSI), the establishment cause and the NAS PDU.
We do not see the need to include the other legacy information (multiToneSupport and multiCarrierSupport) in NB-IoT as they will be provided with the UE capabilities. However they can be kept if easier.
Unless implicit by the use of the procedure (our preference), an indication that the UE does not expect any further UL/DL traffic after MSG4 is useful.
MSG3 does not include IEs previously included in MSG5, as concluded in SA2 and CT1.

	Kyocera
	In addition to the encapsulated NAS PDU for data, we assume an RRC message should include; 
- S-TMSI (as agreed), 
- The parameters currently defined in Msg5 (if the other WG(s) needs), 
- A connection-less transmission indication (if the legacy message is extended).  

	LG
	All contents in the RRCConnectionRequest message such as S-TMSI and Establishment cause could be included in MSG3.

	Mediatek
	UE ID, establishment cause and NAS PDU. UE capabilities will be provided by MME before transmission of the next Message (DL) so UE capabilities would not be needed. 

	Intel
	At least S-TMSI, NAS PDU and indication whether or not DL /UL data is expected are required in addition to the legacy Msg3 contents.

	Qualcomm
	MSG3 includes at least the UE-Id (S-TMSI), the establishment cause (implicitly by using new RRC message, or explicit establishment cause if reusing existing message) and the NAS PDU.

MSG3 does not include other IEs previously included in MSG5, as concluded in SA2 and CT1.

	Ericsson
	We think Msg3 should include S-TMSI as UE ID, establishmentCause, and the dedicatedInfoNAS for carrying UL NAS-PDU that contains user data. The dedicatedInfoNAS should be an optional IE so that the UE can choose to include data in Msg3 or not accordingly to the actual UL grant. We note that, as already confirmed by SA2, no parameter in current Msg5 is needed in Msg3.
Msg3 should additionally include indication there is no more UL/DL data expected after receiving Msg4, i.e. AS RAI could be included.
In addition, at NAS layer, the NAS message containing UL data in Msg3 should include the Release assistance indication (RAI), e.g., as currently used in ESM DATA TRANSPORT message. This, together with the pending DL data, help the network, i.e., MME and eNB decide whether the UE should go back to idle mode or continue with connection setup upon receipt of Msg4.



	ZTE
	UE ID, establishment cause and NAS PDU. 
We are open to discuss whether RAI-like indication, e.g., the indication that whether further UL/DL data are expected or not after MSG4 mentioned by Huawei, is needed.

	Veolia
	MSG3 shall include the UE-Id (S-TMSI), the establishment cause and the NAS PDU.
We believe it should include as well an indication if ACK or NOACK is expected – In Water meter case, we expect to have connection release as soon as the Msg3 has been sent in order to gain the maximum power consumption reduction (and not wait for the Msg4 so even not going for fall-back).
We also believe that EDT make only sense when sending well defined small message following a clear pattern. It doesn’t make any sense to use EDT to send several messages one after the other – the purpose is to reduce power consumption and we should not deviate EDT from this purpose – so we would prefer to have a simple solution where per design no further UL is expected and an immediate release. 


Rapporteur’s summary:

Most companies agree that the following information should be included in MSG3 for EDT: UE-Id (S-TMSI), the establishment cause and the NAS PDU.
Four companies think that an indication whether further UL/DL data are expected should be included. One company is open to discuss the indication. One company thinks that no further UL data should be implicit. The other companies do not express opinion.
Three companies highlight that none of the parameters currently in MSG5 is needed according to SA2/CT1 feedback.
Two companies think that the UE capabilities are not needed.
Proposal A.2: UE-Id (S-TMSI), the establishment cause and the NAS PDU are included in MSG3 for EDT.
Proposal A.3: An indication whether further UL/DL data are expected is included in MSG3 for EDT,
Proposal A.4: None of the parameters currently in MSG5 is included in MSG3 for EDT.
Discussion point A.3: What is the RRC state of the UE when sending MSG3? 
Table A.3: RRC state when sending MSG3
	Company
	Comment

	Huawei, HiSilicon
	RRC_Idle as the UE is no dedicated configuration (same as legacy)

	Kyocera
	We just assume the UE is still in RRC IDLE as it is today, i.e., the UE transitions to RRC Connected after the reception of RRC Connection Setup. 

	LG
	RRC_IDLE as currently specified in TS36.331

	Mediatek
	For the CIOT CP solution it seems that connected mode AS configuration is taken into usage only after MSG4, so at MSG3 the UE could be in Idle, or the UE could be in Connected, e.g. for alignment with EDT for UP solution, or as the NAS message is sent in MSG3, which is previously sent in Connected (alignment with NAS state).

	GTO
	UE should be in RRC idle while doing the transmission. The main point is, After sending Msg3 how long will UE wait in Common search space to know whether it should go back to idle or go to connected mode. We know there is a timer which can be configured by the network operators and can be long as well but UE is only wasting power while waiting for msg4. Need some discussions on this point.

	Intel
	Same as legacy

	Qualcomm
	The UE continues to be in RRC IDLE during transmission of Msg3, i.e., the UE transitions to RRC Connected only if signaled by eNB by RRC Connection Setup in msg4.

	Ericsson
	When sending Msg3, UE should be in RRC_IDLE state. No changes compared to legacy case. 

	ZTE
	We also think UE should be in RRC_IDLE when sending MSG3.

	Veolia
	RRC_Idle (same as legacy)


Rapporteur’s summary:

All companies agree that the UE is in RRC_IDLE when sending MSG3 for EDT, same as legacy.
Proposal A.5: UE is in RRC_IDLE when sending MSG3 for EDT, same as legacy.
Discussion point A.4: What actions shall the UE perform before sending MSG3?
Table A.4: Actions before sending MSG3
	Company
	Comment

	Huawei, HiSilicon
	The UE shall perform first access barring check and default configuration of the radio resources as per legacy procedure.
Then the actions related to transmission of MSG3 in RRC depends on how RAN2 models MSG3 transmission/ retransmission, i.e. when MSG3 is provided to MAC. 

	Kyocera
	We assume the same actions with the prerequisites in Table A.1, but these need to be allocated to “initiation of procedure”, “before Msg1” or “before Msg3”. 

In addition, we wonder if the UE needs to start a timer like T300, whereby the timer value should be provided beforehand, considering UE power consumption and the possible longer round-trip latency in the upper layer, i.e., from the UL EDT (e.g., the TCP data) to the DL EDT (e.g., the corresponding TCP ACK). We think it needs discussion whether this timer reuses T300 or defines a new timer. 

	LG
	Step 1. The UE should know if the network supports EDT; this can be learned from SIB containing TBS for EDT. 
Step 2. The UE learns if data transmission is for EDT. The UE AS can learn this from the upper layer. 

Step 3. Access to the cell is not barred as the result of access barring check.

Step 4. The UE sends MSG1 indicating EDT.

Step 5. If the UL grant received in Msg2 is big enough to send EDT in Msg3, the UE sends data in Msg3.

	Intel
	First UE has to determine if it can use the EDT or not.

If UE has already decided to use EDT, it depends on RAN2 design on how to handle the fallback to legacy RRC connection establishment procedure. The UE needs to be prepared to send the legacy RRC connection request without UL data in case it cannot use the EDT due to insufficient grant for Msg3.  

	Qualcomm
	UE should satisfy prerequisites from QA.1. Then UE should also perform access barring check.

The UE performs action related to transmission of Msg3.

Upon transmission of Msg3, UE starts contention resolution timer (similar to legacy).

	Ericsson
	Upon reception of Msg2, the RRC layer shall build the RRCConnectionRequest message as follows:

- If UL grant is not sufficient for the potential Msg3 PDU, i.e., NAS-PDU containing UL data included, the UE falls back to legacy and builds the RRCConnectionRequest to submit to lower layers (as specified in 36.331, 5.3.3). If UL grant is larger than the legacy one, Msg3 is built with a number of padding bits.

- Else, the Msg3 is formed with inclusion of NAS-PDU containing UL data.

	ZTE
	We also assume the same actions mentioned in Table A.1. 

We don’t think T300-like timer is needed and we think the contention resolution timer is enough. Considering that the larger Msg3/Msg4 would need more transmission time and it may be possible to pend Msg4 for a while to wait the ACK for UL data, the value range of the contention resolution timer would be extended. 

	Veolia
	If the Msg3 is a new message, its characteritics will be present in the Preamble (Msg1) so the actions the UE will perform before sending Msg3 will depend of the procedure put in place.
We agree with Huawei and Qualcomm.

We are strongly opposed to the idea of a timer as suggested by Kyocera – it is defeating the purpose of power consumption reduction of the EDT function if a timer is put in place.


Rapporteur’s summary:

All companies agree that the UE shall satisfy the prerequisites in proposal A.1 and perform access barring check.

Some companies have proposals on how interactions between RRC and MAC for MSG3 transmission could work. Other companies think the modelling should be discussed. 
Questions on whether T300 can be reused and whether the contention resolution timer should be extended have been raised. 
Proposal A.6: UE shall satisfy the prerequisites for EDT (proposal A1) and performs access barring check before initiating EDT. 

Proposal A.7: RAN2 to discuss the RRC/MAC modelling for MSG3 transmission (TBS check, UL grant check, MSG3 padding…)

Proposal A.8: RAN2 to discuss whether changes to T300 and mac-contentionResolutionTimer are needed.
Discussion point A.5: Is MSG3 a new message or an extension of RRCConnectionRequest?
Please justify and provide any further information needed.
Table A.5: MSG3 definition

	Company
	Comment

	Huawei, HiSilicon 
	We are in favor of a new procedure and new messages to make the procedure clearer and self-contained. It seems also easier to capture, e.g the fallback case.

	Kyocera
	We prefer the extension of RRC Connection Request with a 1-bit EDT flag and an optional container conveying NAS PDU for data. 

	LG
	We prefer to extend the RRCConnectionRequest message. We want to minimize the impact on TS36.331 as much as possible.

	Mediatek
	We have no strong opinion, both can work. In general we think a compact specification is more clear than a wordy specification with several very similar sections. As it seems the similarity with RRC connection request is significant and that the UE may indeed continue into RRC Connected mode if the UE is not sent back to Idle immediately, and the eNB may sometimes decide that it needs the information in the RRC connection setup complete message, which is exactly the functions in the current RRC connection setup procedure, so based on this somewhat vague reasoning we think that building upon the current RRC Connection Establishment procedure and existing messages would make sense. 

	Intel
	We also prefer the critical extension of the RRC connection request message. Since it can only be extended critically, the EDT flag may not be required.

	Qualcomm
	New RRC messages are clearer and self-contained. Further, the name itself “RRC connection request” may be misrepresentative given that UE is requesting for early data transmission, and whether or not RRC connection is established is based on eNB response in step 4.

	Ericsson
	Msg3 should include RRCConnectionRequest message, which is extended to include the dedicatedInfoNAS as an optional IE, rather than introducing a new RRC message. 



	ZTE
	Agree with Huawei and Qualcomm.

	Veolia
	Agree with Huawei and Qualcomm as we it will make the procedure clearer.


Rapporteur’s summary:

Four companies prefer a new RRC message and four/five companies prefer to use a critical extension of RRCConnectionRequest message.

Proposal A.9: RAN2 to discuss whether to use a critical extension of RRCConnectionRequest message or a new RRC message. This can be discussed together with Proposal A.18.
2.2.2 Message 4 for EDT
The following is already agreed:

· Msg4 decides whether the UE goes to RRC connected mode or RRC idle mode. The content of Msg4 for EDT is FFS.

· For CP solution, NAS PDU data in the DL can be optionally encapsulated in the RRC message sent in Msg4 and transmitted as CCCH SDU.

The following points discuss MSG4 triggering return to RRC idle . 
Discussion point A.6: What are the prerequisites for eNB to trigger EDT? 
Table A. 6: Prerequisites for EDT at the eNB
	Company
	Comment

	Huawei
	The eNB needs to know if further UL/DL data are expected or not.
For the UL, this can be known either implicitly or explicitly by MSG3 for EDT. For the DL, this can be explicitly indicated by the MME or decided by the eNB based e,g., on an indication, implicit or explicit, in MSG3.

	Kyocera
	In addition to the aspects identified in the other WG(s), e.g., the MME’s indication, we think the eNB needs to make sure at least if the UE is capable of EDT, wherein such a confirmation may be done with the EDT indication in Msg1 or the UL EDT in Msg3. 
Also, if the DL EDT is supported independently from UL EDT, either the paging or Msg2 may need to be extended.

	LG
	(1) Indication of whether or not the UE has more data to be transmitted
(2) Indication of whether or not the MME has data to be transmitted

	Mediatek
	For EDT initiated by UL transmission with Data in MSG3, we think whether to transmit NAS message with data or not in MSG4 is up to eNB implementation. The eNB need to decide whether to wait for MME or not. 

For EDT initiated by DL paging, we assume that applying EDT means that the UE provides a paging response in MSG3 and there will be a DL NAS message with Data in the UL. 

	GTO
	eNB needs to know if UE is capable of EDT. After that it needs to know if UE has further data to send or not. For application level feedback, eNB will never know whether it should send UE the go ahead for EDT or not. For that, MME will send the data back to UE and based on that UE can decide whether to go back to idle mode or transit to connected mode.

	Intel
	There are following steps on deciding the DL EDT:

1. Whether UE indicates there will be DL data expected for the UL data (or just indicate DL EDT)

2. For mobile terminating case, the MME indicates to eNB whether there will be only 1 DL data to UE (or just indicate DL EDT)

	Qualcomm
	We think it is reasonable to assume that DL EDT is supported only by UEs supporting UL EDT.

The eNB needs to know

- UE supports DL EDT. If DL EDT is in response or during the UL EDT, then this is clear. Also, if a UE is paged for MT call, then UE supporting EDT can use EDT preambles to indicate its support of EDT.

- The entire DL data can fit into the TBS carrying MSG4.

	Ericsson
	Before sending an early data Msg4, the eNB should know that the UE is capable of EDT. This is indicated somehow before Msg4, e.g., in Msg1 by the way UE selected a preamble, or in Msg3 with an indication, or the eNB retrieves the UE capability from MME. For the mobile originating (MO) case, the UE indicates its intention of using EDT in Msg3 via Msg1, thus this indication can also be used for EDT in Msg4.

In case there is no data in Msg3, but the network wants to send data in Msg4, i.e., mobile terminating (MT) case, we think it would be more efficient if UE does not indicate its EDT intention via Msg1 nor Msg3. Instead, the eNB can retrieve UE capability from MME. 

	ZTE
	Agree with Huawei that the eNB needs to know if further UL/DL data are expected or not. The indication in Msg3 for both UL and DL could be considered.

Agree with Qualcomm that it is reasonable to assume that DL EDT is supported only by UEs supporting UL EDT. After receiving Msg3, the eNB may intend to pend Msg4 for a while if it could determine an ACK for UL data will arrive soon. Then the eNB could send the ACK for UL data together with Msg4.

	Veolia
	We believe we should not consider the possibility for the UE to have more data to be transmitted.
So only eventually and Indication of whether or not the MME has data to be transmitted.


Rapporteur’s summary:

Most companies think that the eNB needs to know that the UE support EDT in MSG4. 
Most companies think that a UE that supports DL EDT shall also support UL EDT. Thus for UL initiated case, support of DL EDT is implicit. For the DL initiated case, two companies indicate that the UE will need to send the paging response in MSG3 and that it could be similar to UL. 
Most companies think that the eNB needs to know whether further UL/DL data are expected or not. For the UL initiated case, most companies think this can be indicated by the UE in MSG3. For the DL-Initiated, some companies think that the information can be provided by the MME. 

Proposal A.10: DL EDT is supported by UEs supporting UL EDT and only by those.
Proposal A.11: For DL EDT following UL EDT, support is implicit.
Proposal A.12: For DL EDT for the MT call, UE uses UL EDT to send the paging response in MSG3 and thus support is also implicit.
Proposal A.13: For the MT case, RAN2 to discuss how the eNB gets the information that no further data are expected, UE or MME.
Discussion point A.7: What are the parameters included in Msg4?
Table A.7: Message 4 contents
	Company
	Comment

	Huawei
	An optional NAS PDU 
We do not see the need for a release cause (‘other’ can be implicit), 

We think that extendedWaitTime, redirectedCarrierInfo and for eMTC idlemodeMobilityInfo can be optionally included. 

	Kyocera
	We assume the existing RRC Connection Reject as the baseline; at least the Wait Time is necessary to avoid frequent UL EDT transmissions. 

	LG
	All contents of RRCConnectionRelease could be included.

	Mediatek
	Agree with Huawei

	Intel
	The Msg4 for DL EDT has to provide the contention resolution/ACK (via MAC CE) and has a RRC message optionally including a DL NAS PDU.

It may optionally include the parameters of RRC connection release message such as extendedWaitTime and idlemodeMobilityInfo.

	Qualcomm
	RRC message (separately discussed in QA.10) along with optional NAS PDU for DL EDT. If MSG4 contains one of the existing RRC messages, no changes to messages are needed and UE follows existing handling. If eNB is to confirm EDT, a new message is needed (consistent with MSG3). We don’t see the need for extendedWaitTime.

	Ericsson
	In our view Msg4 should contain information included in RRCConnectionRelease, Contention resolution MAC CE and optionally DL data in NAS PDU.

	ZTE
	Agree with Huawei.

	Veolia
	Existing RRC Connection Reject


Rapporteur’s summary:

Most companies indicate that an optional NAS PDU should be included.
Six companies think the baseline should be RRCConnectionRelease, two companies think the baseline should be RRCConnectionReject, i.e. w/o the mobility information.

One company thinks the extendedWaitTime is not needed. Two companies think the release cause can be implicit. 
Proposal A.14: A NAS PDU, extendedWaitTime, redirectedCarrierInfo and for eMTC idlemodeMobilityInfo can be optionally included in MSG4.
Proposal A.15: RAN2 to discuss whether releaseCause is included, or cause ‘other’ is implicit.
Discussion point A.8: What is the RRC state when receiving MSG4?
Table A.8: RRC state when receiving MSG4
	Company
	Comment

	Huawei
	RRC_Idle as the UE has no dedicated configuration (similar to RRCConnectionSetup in legacy). 

	Kyocera
	We assume the exiting modeling, i.e., the UE transitions to RRC Connected when it receives RRC Connection Setup in Msg4; otherwise, it’s still in RRC IDLE. 

	LG
	The UE goes to RRC_CONNECTED as specified in TS36.331 upon reception of MSG4. If the eNB sends MSG4 (i.e. extension of RRCConnectionSetup) to release the RRC connection, the UE goes to RRC_CONNECTED and transits to RRC_IDLE. 

	Mediatek
	See A.3

	GTO
	UE will be in common search space when it will receive msg4 and based on that it will decide whether to go to idle mode or RRC connected mode. But as mentioned above, we need to discuss the time UE has to wait while waiting to receive msg4.

	Intel
	Same as legacy

	Qualcomm
	Agree with Huawei. During Msg4, RRC_IDLE as the UE has no dedicated configuration. As already agreed, UE will transition to RRC Connected if indicated as such by msg4.

	Ericsson
	The eNB determines whether the UE transitions to RRC_CONNECTED state or not via Msg4. 
We think that at this stage of the discussion the focus should be on UE behavior instead of what exact RRC state the UE would be in. 

	ZTE
	RRC_IDLE if new Msg4 for EDT (as our preference in A.5) is received. RRC_CONNECTED if legacy RRCConnectionSetup is received.

	Veolia
	Agree with Kyocera


Rapporteur’s summary:

Most companies agree that UE is in RRC_IDLE when receiving MSG4, same as legacy.

Most companies agree that UE remains in RRC_IDLE or moves to RRC_CONNECTED depending on MSG4.

Proposal A.16: UE is in RRC_IDLE when receiving MSG4 and does not transit to RRC_CONNECTED if the final state indicated by MSG4 is RRC_IDLE.
Discussion point A.9: What actions shall the UE perform upon receiving MSG4?
Table A.9: Actions at the UE upon receiving MSG4
	Company
	Comment

	Huawei
	Forward the NAS PDU if any to upper layers;

Release MAC, act on any AS parameters, if included, as per legacy and indicate the completion of the procedure to upper layers.

	Kyocera
	We assume the UE has to extract NAS PDU for DL data from the RRC message and transfer it to the upper layer, and then it takes the actions upon reception of RRC Connection Reject message currently specified in TS36.331. 

	LG
	If MSG4 includes a NAS PDU, the UE forwards the NAS PDU to the NAS upper layer. The UE follows the legacy RRC procedures upon reception of MSG4 as specified in TS36.331. If the eNB sends MSG4 (i.e. extension of RRCConnectionSetup) to release the RRC connection, the UE goes to RRC_CONNECTED and transits to RRC_IDLE.

	Intel
	Upon receiving DL EDT Msg4

1. forward the data to upper layers

2. Perform the actions depending on the additional parameters in the RRC message (e.g. Wait time etc.)

	Qualcomm
	Forward NAS PDU (if any) to upper layers

Transition to RRC connected if Msg4 includes RRC Connection Setup.

Perform other actions as per legacy.

Indicate completion of EDT procedure to upper layers.

	Ericsson
	If received, the UE shall send the DL NAS PDU to upper layers, otherwise follow legacy procedures according to the included RRC message. 
If Msg4 includes indications for going back to idle, the UE does not change its RRC state. Otherwise, if the connection setup continues, in our view, the network needs an explicit confirmation for the completion of connection setup, i.e., the UE has performed the radio configurations, thus the UE shall prepare the RRCConnectionSetupComplete to transmit in Msg5. 

	ZTE
	Agree with Huawei.

	Veolia
	Agree with Kyocera


Rapporteur’s summary:

Most companies agree that the UE forwards the NAS PDU to upper layers, acts on the other IEs as per legacy, and indicates the completion of the procedure to the upper layers.
Proposal A.17: When the final state indicated by MSG4 is RRC_IDLE, UE forwards the NAS PDU to upper layers, acts on other IEs included as per legacy, and indicates the completion of the procedure to the upper layers.

Discussion point A.10: Is MSG4 a new message or an extension of RRCConnectionRelease or other?
Please justify and provide any further information needed.
Table A.10: MSG4 definition
	Company
	Comment

	Huawei, HiSilicon
	We are in favour of a new procedure and new messages as already indicated in discussion point A.5
In addition, RRC Connection release is used when the UE is in RRC_Connected mode and has dedicated resources, so the behaviour will be different.

	Kyocera
	We prefer RRC Connection Reject if RRC Connection Request is extended; otherwise (i.e., with a new message), we’re fine with RRC Connection Release. 

	LG
	An extension of RRCConnectionSetup. We prefer to minimize impact on TS36.331 as much as possible.

	Mediatek
	A slight preference to reuse existing procedures, both RRC connection reject and RRC Connection release could work. 

	Intel
	We prefer the extension of RRCConnectionSetup message to include the NAS PDU.  

	Qualcomm
	For successful EDT without fallback, we prefer new message and procedure to be used for clarity. 
For fallback scenario, reuse existing/legacy message/procedure.

	Ericsson
	For CP solution and Msg4 we have a slight preference to use a new message with release related parameters (Q7). This message would act as trigger for the UE to remain in RRC_IDLE mode. If such new message would be sent, there should be no need for Msg5.

Our alternative preference would be to re-use RRCConnectionSetup extended with NAS PDU. If the UE is to go back to idle after Msg4, RadioResourceConfigDedicated should be empty. 

	ZTE
	Agree with Huawei and also Qualcomm.

	Veolia
	Agree with Huawei and Qualcomm as we it will make the procedure clearer.


Rapporteur’s summary:

For the non fallback scenarios. Five companies prefer a new message, two companies prefer to extend RRCConnectionSetup, two companies prefer to extend RRCConnectionReject or RRCConnectionRelease 
Proposal A.18: When the final state indicated by MSG4 is RRC_IDLE, MSG4 is a new RRC message.

2.2.3 Fallback scenario

It is agreed that MSG4 can also move the UE RRC connected mode. 

Discussion point A.11: is there any change required to RRCConnectionSetup message when used as a fallback of the EDT procedure? 
Table A.11: Impact on RRCConnectionSetup message for the fallback scenario
	Company
	Comment

	Huawei
	We do not foresee any change

	Kyocera
	No, we don’t see any change to the current RRC Connection Setup message. 

	LG
	We don’t think any change of the message is required in this case.

	Mediatek
	No

	Intel
	No

	Qualcomm
	We don’t foresee any change to Msg4 for this purpose

	Ericsson
	If RRCConnectionSetup is used it should be extended to contain NAS PDU for the cases where network sends DL data in Msg4 but also triggers the UE to move to RRC_CONNECTED.

	ZTE
	We also don’t foresee any change to Msg4 in the fallback scenario.

	Veolia
	No change foreseen


Rapporteur’s summary:

Most companies think that no change to RRCConnectionSetup is needed for the fallback scenario. One company think that RRCConnectionSetup should be extended to contain NAS PDU.
Proposal A.19: No change needed to RRCConnectionSetup when the final state is RRC_CONNECTED.
Discussion point A.12: is there any change required to RRCConnectionSetupComplete message when used as a fallback of the EDT procedure? 
Table A.12: Impact on RRCConnectionSetupComplete message for the fallback scenario
	Company
	Comment

	Huawei, HiSilicon
	Normally, there will be no NAS PDU to include in the message as it has always been sent in MSG3.

For NB-IoT, we think that none of the existing information (optional) needs to be provided, so MSG5 can be skipped for power consumption optimization purpose.
For eMTC, a number of other IEs, related to MDT, mobility history, early capability reporting…, can be optionally included, so it proposed to keep M for eMTC

	Kyocera
	No, we don’t see any change to the current RRC Connection Setup Complete message. But some parameters may not be necessary if the UE already sends these parameters beforehand (up to the other WG’s decision). 

	LG
	We don’t think any change of the message is required.

	Mediatek
	As the NAS message has already been included, in many cases the complete message is not needed. However in some cases it might be needed, e.g. if eNB cannot identify the MME from the S-TMSI. A possibility could be that eNB can request in the setup message whether the complete message is required.

	GTO 
	Agree with Kyocera on this.

	Intel
	No, we do not see a need to optimize Msg5 if the network decides to bring the UE into RRC_Connected.

	Qualcomm
	Although NAS PDU would have been already sent in Msg3 for successful EDT followed by fallback to full RRC connection, RRC Connection Setup/Resume Complete message is necessary to confirm to eNB that UE RRC has accepted the SETUP message. So, no change/optimization are needed on legacy Msg5 for fallback scenario.

	Ericsson
	We should discuss what to do with the mandatory NAS container, otherwise we do not see any change required and RRCConnectionCompleteSetup should be used as in legacy operation. 

	ZTE
	Agree with Qualcomm that Msg5 may be still needed to confirm that Msg4 has been accepted by UE RRC. We are open to discuss how to deal with the NAS PDU field, e.g, making it optional could be considered.

	Veolia
	Agree with Huawei
Anyway, in our use case we will not use fallback if EDT has not be successful.


Rapporteur’s summary:

Most companies think that MSG5 is needed and that no optimisation is needed. However, most companies agree that what to do with the mandatory NAS container need to be discussed.

Proposal A.20: No optimisation to RRCConnectionSetupComplete is needed when the final state is RRC_CONNECTED. 

Proposal A.21: RAN2 to discuss the mandatory NAS container. 

2.2.4 Other related issues for the CP solutions
Open issues which is not covered in this section, please propose in the following table.

	Company name
	Issues and proposals

	Huawei, HiSilicon
	· RRC – MAC interactions for MSG3 transmission / retransmission

	Kyocera
	We’re wondering if the UE needs to monitor PHICH after Msg3 transmission, since the current specification forces it after RRC Connection. Otherwise, Msg4 may need to inform the UE of ACK/NACK of Msg3 EDT. 

	LG
	Indication of the UE capability in both RRC and NAS messages to inform whether or not the UE supports EDT. This might be needed if the network needs to transmit data using EDT in advance.

	Qualcomm
	Msg3 already supports HARQ retransmissions. For CP, we think L2/L3 retransmission of Msg3 is not needed, because even in legacy CP EPS opt, the retransmission is handled only by NAS.

	Ericsson
	In general, irrespective of introducing a new RRC message or extending the RRCConnectionRequest message for Msg3, one drawback is the transmission of Msg3 with NAS-PDU on CCCH, which is associated with RLC TM mode, i.e., no segmentation support. Given that the size of the UL grant for Msg3 is only known after Msg2 is received, if Msg3 PDU does not fit the grant, the UE shall fallback to legacy and transmit RRCConnectionRequest message even if the provided UL grant is larger than the legacy one. Taking an example in which NAS PDU is slightly less than the maximum possible TBS size broadcast in system information, the UE indicates its intention for EDT but it falls back to legacy due to insufficient size of UL grant. This may lead to unnecessarily long padding in Msg3 which means waste of resources.

	ZTE
	1)  We have similar concern as that mentioned by Ericsson (see our comments in A.1).

2) In the proposed EDT procedure, if the UE has tried to send Msg1 with request for large Msg3 size and the attempts are failed, it’s not clear how the UE will do since the UE may have several different choices (that’s somewhat different from the lagecy case). We think some new rules for the UE to deal with the failure should be considered. For example, if the attempts in a certain CE are all failed, the UE should decide which way have a higher priority, to change to the next CE level or to switch to sending legacy Msg1 for RRC connection setup/resumption in the current CE level.


Rapporteur’s summary:
It is proposed that the above topics are discussed based on contributions.

2.3 User plane solution 

Figure 1 illustrates the EDT procedure for the control plane solution, taking the current agreements into account: 
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Figure 2: sketch of the EDT procedure for the UP solution

2.3.1 Message 3 for EDT

The following is already agreed:

· For UP solution SRB0 is used to transmit the RRC message in Msg3.

· For UP solution, CCCH (RRC message) and DTCH (UP data) are multiplexed in MAC in Msg3.

· For UP, AS security is resumed before transmitting Msg3, and data transmitted in Msg3 is protected by AS security. 

· RAN2 assumes that resumeID and shortResumeMAC-I for UP solution are sufficient to identify UE at the MME and eNB respectively
Discussion point B.1: What are the prerequisites for UE to trigger EDT? 
Table B.1: Prerequisites for EDT at the UE
	Company
	Comment

	Huawei, HiSilicon
	As already agreed in the meeting, the UE only requests EDT when:

- the eNB signals RACH preambles for EDT request

- the NAS has requested the resumption for user data, i.e. excluding NAS signaling and SMS.

- the UE has received NCC at the last suspension

In our views, in addition, the UE shall only request EDT when it has a chance to complete the transaction upon reception of MSG4, i.e. when:

- the UE is not expecting further UL/DL data after MSG4

- the whole user data can fit in MSG3, i.e. the size of the resulting MAC PDU is smaller or equal to the TBS broadcast in system information.

- FFS for EDT triggered by paging

	Kyocera
	In addition to the prerequisites in Table A.1, we think the UE potentially needs to be provided NCC, depending on the confirmation in the other WG. 

	LG
	Same w/ A.1.
(1) Indication of whether or not the network supports EDT at a cell, 

(2) Indication of whether or not the upper layer requires to transmit data using EDT for UP solution and 

(3) Access to the cell as the result of access barring check

(4) UL grant – Segmentation can be applied for UP solution if the UL grant received in MSG2 is not big enough.

	Intel
	Similar to CP solution, we think there are following steps on deciding the EDT at least for this release.

1. When UE AS receives indication from UE NAS that the UL data is for EDT (it is not signalling or SMS and optionally there is no following multiple UL packets)

2. When UE determines the size of UL packet for EDT is less than or equal to the maximum possible grant size for a CE level.

3. There is PRACH resource for EDT indication.

4. When the UL grant for Msg3 received in RAR is sufficient to transmit the packet for EDT.

Otherwise, UE should not use the EDT.

	Qualcomm
	Agree with Huawei.

	Ericsson
	In UP solution, since the UL data is transmitted on DTCH with RLC AM mode, i.e., with segmentation support, we thikn that Msg3 should include UL data even if the UL grant is not sufficient for accommodating the data in the buffer. Otherwise, fallback to legacy might result in waste of resources in Msg3 due to padding.

	ZTE
	A little different from the answer to A.1 as: 
- Check PRACH configuration for EDT in SIB, 
- Check if the size of MAC PDU is equal to/less than the maximum possible TBS (in SIB) associated with the CE level where the UE is located, 
- If the size of MAC PDU is equal to/less than the UL grant provided in Msg2, the MAC PDU would be directly sent with new Msg3. If the size of MAC PDU is larger than the UL grant, either the UE can segment the MAC PDU to fit the UL grant or the UE can trigger legacy Msg3.


Rapporteur’s summary:

Most companies agree the same prerequisites as for the CP solution apply.
Three companies indicate that in addition the UE shall have received a NCC.
Four companies think that EDT should not be used if the whole UL data does not fit within the UL grant. three companies thinks that segmenation can be used.
Proposal B.1: Same as Proposal A.1. In addition, the UE should have a NCC, pending on SA3 feedback.
Proposal B.2: RAN2 to discuss whether segmentation of the data is supported in MSG3.
Discussion point B.2: What parameters needed in Msg3?   
Table B.2: Message 3 contents

	Company
	Comment

	Huawei, HiSilicon
	MSG3 includes at least the Resume-id, shortResumeMAC-I and resumeCause.
We do not see the need to include the other legacy information (multiToneSupport and multiCarrierSupport) in NB-IoT as they will be provided with the UE capabilities but they can be kept if easier.

Unless implicit by the use of the procedure, an indication that the UE does not expect any further UL/DL traffic after MSG4 is useful.

MSG3 does not include IEs previously included in MSG5, as concluded in SA2 and CT1.

	Kyocera
	We think no other contents are needed beyond what RAN2 already agreed. 

	LG
	All contents in the RRCConnectionResumeRequest message such as resume cause.

	Intel
	In addition to legacy Msg3 contents, UE needs to include data over DTCH or DCCH and indication that UL EDT follows or not the DL data.

	Qualcomm
	MSG3 includes at least the resume ID, shortResumeMAC-I, the resume cause (implicitly by using new RRC message, or explicit resumeCause if reusing existing message).

MSG3 does not include other IEs previously included in MSG5, as concluded in SA2 and CT1.

	Ericsson
	We agree with Huawei: Msg3 should include resumeID, short RMAC-I and resumeCause fields in the RRC message.

Msg3 should additionally include indication there is no more UL/DL data expected after receiving Msg4, i.e. indication like RAI could be included. 

	ZTE
	Resume-id, shortResumeMAC-I, resumeCause and BSR if segmentation is applied.

Agree with Huawei that indication about whether further UL/DL data are expected or not after MSG4 would be useful. BSR can be used to indicate status in UL, the other indication may be used to indicate whether ACK for UL data is needed or whether the UE prefers connection-less transmission.


Rapporteur’s summary:

All companies agree that the following information should be included in MSG3 for EDT: UE-Id (ResumeId), shortResumeMAC-I and resumeCause.
Three companies think that an indication whether further UL/DL data are expected should be included. One company thinks that BSR can be used for the UL. Two companies indicate that no other content is needed.
Two companies highlight that none of the parameters currently in MSG5 is needed according to SA2/CT1 feedback.
One companies think that the UE capabilities are not needed.
Proposal B.3: UE-Id (resumeID), shortResumeMAC-I and resumeCause are included in RRC MSG3 for EDT.
Proposal B.4: RAN2 to discuss whether an indication that further UL/DL data are expected is included in MSG3 for EDT.
Proposal B.5: None of the parameters currently in MSG5 is included in MSG3 for EDT.
Discussion point B.3: What is the RRC state of the UE when sending MSG3? 

Table B.3: RRC state when sending MSG3
	Company
	Comment

	Huawei, HiSilicon
	We think this needs to be discussed and the pros and con evaluated. In one hand, it make sense to have the UE in RRC_IDLE when sending MSG3 as it is using CCCH. In the other hand, it would make sense to have the UE in RRC_CONNECTED as the UE has already reactivated security and is sending data on dedicated bearers.

	Kyocera
	Same with Table A.3. 

	LG
	RRC_IDLE as currently specified in TS36.331.

	GTO
	Same as A.3

	Intel
	We prefer RRC_IDLE same as legacy

	Qualcomm
	We agree with Huwaei’s comment. However, what is more important is what is the state of the UE after Msg3 instead of during transmission of Msg3. This has already been concluded that Msg4 decides whether UE goes to IDLE or CONNECTED.

	Ericsson
	When sending Msg3, UE should be in RRC_IDLE state. 

We think we should first discuss UE behavior in each step before deciding on the exact RRC states. 

	ZTE
	We also think UE should be in RRC_IDLE when sending MSG3.


Rapporteur’s summary:

Most companies thimks that the UE is in RRC_IDLE when sending MSG3 for EDT, same as legacy.

Proposal B.6: UE is in RRC_IDLE when sending MSG3 for EDT, same as legacy.
Discussion point B.4: What actions shall the UE perform before sending MSG3?
Table B.4: Actions before sending MSG3
	Company
	Comment

	Huawei, HiSilicon
	In order to send MSG3, the UE shall perform first access barring check and default configuration of the radio resources as per legacy procedure. The UE shall also calculate the shortResumeMAC-I. 

Then in order to send the data, the UE shall reactivate security, deriving new keys based on the NCC provided at the suspension, and reestablishes/ resumes all SRBS/DRBs. 

Then the actions related to transmission of MSG3 in RRC depends on how RAN2 models MSG3 transmission/ retransmission, i.e. when MSG3 is provided to MAC. 

	Kyocera
	In addition to the action stated in Table A.4, the UE has to;
- Pre-resume U-plane protocol, e.g., re-establish PDCP entity. 

	LG
	Step 1. The UE should know if the network supports EDT; this can be learned from SIB containing TBS for EDT. 
Step 2. The UE learns if data transmission for EDT. The UE AS can learn this from the upper layer. 

Step 3. Access to the cell as the result of access barring check.

Step 4. The UE sends MSG1 indicating EDT.

Step 5. The UE checks UL grant received in MSG2. If the grant size is not enough to send data, the UE segments data and transmits them.

	Intel
	UE additionally needs to resume the DRBs and AS security based on the NCC from the previous connection prior to sending the Msg3.

	Qualcomm
	Agree with Huawei.

	Ericsson
	For UP solution, actions related to transmission of RRCConnectionResumeRequest should include restoring RRC configuration and security context from stored AS context, update KeNB based on NCC received from the preceding release, derive new AS keys, resume SRB1, resume DRBs, restore PDCP state and re-establish PDCP entities for DRBs. These steps allow the PDCP sub-layer to cipher data on DTCH to be multiplexed in Msg3. In addition, the new AS keys allow the UE to verify security of Msg4, i.e., integrity check and deciphering.

	ZTE
	In addition to the answer to B.1, the UE should restore AS context.

Similar as that mentioned in A.4, the contention resolution timer should be used and extended.


Rapporteur’s summary:

All companies agree that the same actions as for the CP solution apply.
Most companies agree that in addition the UE shall restore the UE context, reactivate security, deriving new keys based on the NCC provided at the suspension, and re-establish/ resume all SRBs/DRBs. 

Proposal B.7: Same as Proposal A.6 for the CP solution.
Proposal B.8: UE shall restore the UE context, reactivate security, deriving new keys based on the NCC provided at the suspension, and reestablish/ resume all SRBs/DRBs.
Discussion point B.5: Is MSG3 a new message or an extension of RRCConnectionResumeRequest?
Please justify and provide any further information needed.
Table B.5: MSG3 definition

	Company
	Comment

	Huawei, HiSilicon
	We have no strong opinion. We think that the existing message can be reused as similar parameters are needed. However part of the behaviour is different.

	Kyocera
	We prefer the extension of RRC Connection Resume Request message with an EDT flag. We assume it would avoid excessive standardization efforts to specify a quite similar RRC message for EDT. 

	LG
	We prefer to use the RRCConnectionResumeRequest message. We want to minimize the impact on TS36.331 as much as possible.

	Intel
	Since data has to be multiplexed with the Msg3 in CCCH, we prefer the legacy RRC connection resume request message with possible extension to include further EDT related information such as indication that UL EDT follows DL data or not.

	Qualcomm
	We prefer new message as new RRC messages are clearer and self-contained. Further, the name itself “RRC connection resume request” may be misrepresentative given that UE is requesting for early data transmission, and whether or not the UE keeps the resumed RRC connection at the end of EDT is based on eNB response in step 4.

	Ericsson
	Msg3 for EDT should comprise of RRCConnectionResumeRequest (CCCH) multiplexed together with the data (DTCH) to be sent in Msg3. Additionally, we think AS RAI indication should be included. 

	ZTE
	Agree with Qualcomm that new message would be feasible and better.


Rapporteur’s summary:

Two companies prefer a new RRC message and four companies prefer to use an extension of RRCConnectionResumeRequest message. One company has no strong opinion but thinks the behaviour is different.
Proposal B.9: RAN2 to discuss whether to use a ‘critical’ extension of RRCConnectionResumeRequest message or a new RRC message. This can be discussed together with Proposal B.16.

2.3.2 Message 4 for EDT

The following is already agreed:

· Msg4 decides whether the UE goes to RRC connected mode or RRC idle mode. The content of Msg4 for EDT is FFS.

· For UP solution, DL data can be optionally multiplexed in MAC, i.e. DCCH (RRC message(s)) and DTCH (UP data) in Msg4.

The following points discuss MSG4 triggering return to RRC idle . 

Discussion point B.6: What are the prerequisites for eNB to trigger EDT? 
Table B.6: Prerequisites for EDT at the eNB
	Company
	Comment

	Huawei, HiSilicon
	The eNB needs to know if further UL/DL data are expected or not.

For the UL, this can be known either implicitly or explicitly by MSG3 for EDT. For the DL, this can be decided by the eNB based e.g. on an indication, implicit or explicit, in MSG3 

	Kyocera
	Same with our comment in Table A.6. 

	LG
	(1) Indication of whether or not the UE has more data to be transmitted.
(2) Indication of whether or not the MME has data to be transmitted.

	GTO
	Same as A.6

	Intel
	Same as CP solution.

1. Whether UE indicates there will be DL data expected for the UL data (or just indicate DL EDT)

2. For mobile terminating case, the MME indicates to eNB whether there will be only 1 DL data to UE (or just indicate DL EDT)

	Qualcomm
	We think it is reasonable to assume that DL EDT is supported only by UEs supporting UL EDT.

The eNB needs to know that

- UE supports DL EDT. If DL EDT is in response or during the UL EDT, then this is clear. Also, if a UE is paged for MT call, then UE supporting EDT can use EDT preambles to indicate its support of EDT.

- The entire DL data can fit into the TBS carrying MSG4.


	Ericsson
	eNB triggers EDT when it wants to have early DL data in Msg4 and it is aware of EDT capability of the UE. The eNB knows whether the UE supports EDT or not either by the indication of the UE in Msg1, or by the retrieval of UE capability from the MME. 

	ZTE
	Same as our comments for A.6. 
That is, the eNB needs to know if further UL/DL data are expected or not. The indication in Msg3 for both UL and DL could be considered. After receiving Msg3, the eNB may intend to pend Msg4 for a while if it could determine an ACK for UL data will arrive soon. Then the eNB could send the ACK for UL data together with Msg4.


Rapporteur’s summary:

Most companies think that it should be the same as for the CP solution. 

Proposal B.10: Proposals A,9, A.10, A.11, A.12 apply to the UP solution.
Discussion point B.7: What are the parameters included in Msg4?
Table B.7: Message 4 contents
	Company
	Comment

	Huawei, HiSilicon
	We assume the same contents as legacy RRC Connection Release, including NCC and excluding extendedWaitTimer-CPdata in NB-IoT 

	Kyocera
	Same with our comment in Table A.7. 

	LG
	All contents of RRCConnectionRelease could be included.

	Intel
	The Msg4 can include NAS PDU as well as User data over DRB.

It optionally needs to include the required parameters of RRC connection release message. It should additionally indicate the NCC.  

	Qualcomm
	RRC message (separately discussed in QB.10), optional NAS PDU or data over DRB for DL EDT, NCC and ResumeID for subsequent resumption.

	Ericsson
	Msg4 should contain RRCConnectionRelease message, which would indicate UE to move back to idle. Additionally, DL data should be multiplexed in MAC layer and Contention resolution MAC CE added.

	ZTE
	Basically we can agree with Huawei. And we think the suspend indication would be important to indicate whether or not the UE should stay in RRC_IDLE with suspension after end of the current procedure.


Rapporteur’s summary:

Most companies think that it should include the same contents as RRCConnectionRelease, including the resumeID. Three companies indicate that NCC should additionally be added for subsequent resumption.

Two companies indicate that MSG4 can optionally includes a NAS PDU. 
Proposal B.11: Same contents as RRCConnectionRelease plus NCC is included in MSG4 for EDT.
Proposal B.12: RAN2 to discuss whether a NAS PDU can also be included in MSG4 for EDT.
Discussion point B.8: What is the RRC state when receiving MSG4?
Table B.8: RRC state when receiving MSG4
	Company
	Comment

	Huawei, HiSilicon
	We think this should be discussed, evaluating the pros and cons, same as for MSG3

	Kyocera
	Same with our comment in Table A.8, with rewording “RRC Connection Setup” to “RRC Connection Resume”. 

	LG
	The UE goes to RRC_CONNECTED as specified in TS36.331 upon reception of MSG4. If the eNB sends MSG4 (i.e. extension of RRCConnectionResume) to release the RRC connection, the UE goes to RRC_CONNECTED and transits to RRC_IDLE.

	GTO
	Same as A.8

	Intel
	We agree with Huawei, the need to be in RRC connected state can be discussed if the UE is to go back to IDLE after the Msg4.

	Qualcomm
	We agree with Huwaei’s comment. However, what is more important is what is the state of the UE after Msg4 instead of during reception of Msg4. RAN2 has already concluded that Msg4 decides whether UE goes to IDLE or CONNECTED.

	Ericsson
	The RRC state when Msg4 is received is the same as it was before Msg3 was transmitted. 

If RRCConnectionRelease is received successfully, the UE should move to RRC_IDLE while processing the message (if not in idle already). 

	ZTE
	RRC_IDLE if new Msg4 for EDT (as our preference in B.5) is received. RRC_CONNECTED if legacy RRCConnectionSetup/RRCConnectionResume is received.


Rapporteur’s summary:

Five companies think that UE is in RRC_IDLE when receiving MSG4, same as legacy. Three companies think this needs to be discussed and as well as the state after receiving MSG4. 
Proposal B.13: RAN2 to discuss UE state when receiving MSG4 and after receiving MSG4 for EDT when the final state is RRC_IDLE.

Discussion point B.9: What actions shall the UE perform upon receiving MSG4?
Table B.9: Actions at the UE upon receiving MSG4
	Company
	Comment

	Huawei, HiSilicon
	No action related to security re-activation is needed (as already performed with MSG3), thus we assume that MSG4 will be integrity protected and ciphered. 

Other actions are expected to be same as today on reception of RRCConnectionRelease

	Kyocera
	We think that after the UE sends the DTCH packet to the upper layer, it takes the actions upon reception of RRC Connection Reject message. In this case, we wonder whether the RRC informs the upper layer of the resume failure (as it is today) or something different. 

	Intel
	For security framework of Msg4, RAN2 can wait for the SA3 input. UE needs to forward the DL data (encapsulated in or multiplexed with Msg4) to upper layers. If the Msg4 indicates to go to IDLE mode, the remaining action is the same as RRC Connection release process.  

	Qualcomm
	Agree with Huawei

	Ericsson
	The UE actions depend on the contents of Msg4. If RRCConnectionRelease is included in Msg4, similar actions as in the legacy case should be done. 

If Msg4 includes NCC, and the UE state is suspended after Msg4, the UE should not use this new NCC as in legacy to derive new keys, but it should store the value instead for the purpose of resuming the connection during the next EDT procedure.
If the UE is sent back to idle, then UE should perform the actions upon leaving RRC_CONNECTED.

In case RRCConnectionResume message is received in Msg4, the UE performs actions similar to that in legacy (TS36.331, 5.3.3.4a). In addition, the RRC layer should request lower layers to decipher possible user data on DTCH. Note that the UE will not perform actions related to AS key derivation, NCC, and resumption of DRBs, which are assumed to be performed as the actions related to Msg3 transmissions (see also B. 4).



	ZTE
	Agree with Huawei.


Rapporteur’s summary:
Most companies think the UE forwards the data to upper layer and then performs the same actions as for legacy RRCConnectionRelease.
Four companies indicate that no action related to re-activation of security is needed and that MSG4 will be ciphered in addition to integrity protected. One company proposes to wait for SA3 feedback.
Proposal B.14: When the final state indicated by MSG4 is RRC_IDLE, UE forwards the data to upper layers, and performs the same actions as for legacy RRCConnectionRelease.
Proposal B.15: RAN2 to wait for SA3 feedback for MSG4 security aspect when the final state is RRC_IDLE.
Discussion point B.10: Is MSG4 a new message, or an extension of RRCConnectionRelease or other?

Please justify and provide any further information needed.
Table B.10: MSG4 definition
	Company
	Comment

	Huawei, HiSilicon
	Reuse RRCConnectionRelease message (based on answers to B7.. B9)

	Kyocera
	Same with our comment in Table A.10, with rewording “RRC Connection Request” to “RRC Connection Resume Request”.

	LG
	An extension of RRCConnectionResume.

	Intel
	The RRCConnectionResume message can be extended.

	Qualcomm
	We prefer new message and procedure to be used for purpose of successful EDT without fallback for clarity. For fallback scenario, reuse existing/legacy message/procedure.

	Ericsson
	Agree with Huawei, RRCConnectionRelease should be reused. 
There are two cases for Msg4, i.e., UE going back to idle and UE going to connected mode upon reception of Msg4. Thus, Msg4 content is different in the two cases. In our view, we think the existing RRCConnectionRelease can be used for the former, and the RRCConnectionResume can be used for the latter. Then, when receiving the Msg4, the UE can distinguish by the message identifier, and thus able to decode the content and behave according to the indication, i.e., going back to idle or entering connected mode

	ZTE
	Agree with Qualcomm.


Rapporteur’s summary:
For the non fallback scenarios, two companies prefer a new RRC message, two companies prefer to extend RRCConnectionResume, three companies prefer to extend RRCConnectionRelease. 

Proposal B.16: RAN2 to discuss which RRC message for MSG4 when the final state is RRC_CONNECTED.
2.3.3 Fallback scenario

It is agreed that MSG4 can also move the UE RRC connected mode. 

Discussion point B.11: is there any change required to RRCConnectionResume message when used as a fallback of the EDT procedure? 
Table B.11: Impact on RRCConnectionResume message for the fallback scenario
	Company
	Comment

	Huawei, HiSilicon
	Same as for B9, we assume that RRCConnectionResume will be integrity protected and ciphered. Actions on reception of the message will be quite different from the legacy procedure.

	Kyocera
	No, we don’t see any change to the current RRC Connection Resume message. 

	LG
	We don’t think any change of the message is required in this case. 

	Intel
	Yes, based on the SA3 decision on the security framework, there could be impact on the legacy procedure. RAN2 needs to wait for the SA3 input.

	Qualcomm
	We do not foresee any changes in RRCConnectionResume message when used as a fallback of the EDT procedure

	Ericsson
	No changes expected, assuming DL data could be multiplexed with the RRC message in MAC. 

	ZTE
	We think RRCConnectionSetup may be also needed in the fallback scenario in some cases, e.g., the UE context cannot be found.

We don’t foresee any changes for RRCConnectionSetup/RRCConnectionResume messages in the fallback scenario


Rapporteur’s summary:

Most companies agrees that no change to RRCConnectionResume is expect for the fallback scenario.
Two companies think they could be impact on the legacy procedure related to security and that we need to wait for SA3.
One company think that data can be multiplexed with RRCConnectionResume.
Proposal B.17: No change isexpected to RRCConnectionResume when the final state is RRC_CONNECTED.
Proposal B.18: RAN2 to wait for SA3 feedback for MSG4 security aspect in the case the final state is RRC_CONNECTED.
Discussion point B.12: is there any change required to RRCConnectionResumeComplete message when used as a fallback of the EDT procedure? 
Table B.12: Impact on RRCConnectionResumeComplete message for the fallback scenario
	Company
	Comment

	Huawei. HiSilicon
	We assume no impact on RRCConnectionResumeComplete message. 
However, we assume that no information is needed for NB-IoT and the message can be skipped for power consumption optimization purpose. For eMTC, other information may optionally be included and the message should be kept.

	Kyocera
	No, we don’t see any change to the current RRC Connection Resume Complete message. But some parameters may not be necessary if the UE already sends these parameters beforehand (up to the other WG’s decision).

	LG
	We don’t think any change of the message is required. 

	Intel
	No, we do not see any change needed on RRCConnectionResumeComplete.

	Qualcomm
	Although NAS PDU would have been already sent in Msg3 for successful EDT followed by fallback to full RRC connection, RRC Connection Setup/Resume Complete message is necessary to confirm to eNB that UE RRC has accepted the RESUME message. So, no change/optimization are needed on legacy Msg5 for fallback scenario.

	Ericsson
	No changes expected

	ZTE
	Agree with Qualcomm.


Rapporteur’s summary:

Most companies think that MSG5 is needed and that no optimisation is needed. 
Proposal B.20: No optimisation to RRCResumeSetupComplete is needed when the final state is RRC_CONNECTED. 

2.3.4 Other related issues for the UP solution
Open issues which is not covered in this section, please propose in the following table.

	Company name
	Issues and proposals

	Huawei, HiSilicon
	· NCC to be provided in RRCConnectionRelease message whether or not EDT is used by the UE
· how to handle drb-continueROHC

	Kyocera
	Same with section 2.2.4. 

	LG
	Same with section 2.2.4

	Intel
	For UP C-IoT solution, 

- Optionally RRCConnectionResumeRequest message in CCCH is multiplexed with UL NAS PDU in DCCH to transmit the non-IP NAS PDU as UL EDT.

- Optionally the RRCConnectionResume message is extended to include the DL NAS PDU (if present) because both RRCConnectionResume message and DL NAS PDU are carried over SRB1.

	Ericsson
	(For both CP and UP) We think it is not correct to use the term “fallback” for the case in which UE enters connected mode upon reception of Msg4. In our view, EDT should be used also in scenarios in which DL data is sent in Msg4 and the network schedules the UE to go on with connection setup/resume.
Also see 2.2.4 in the case segmentation is not supported. 

	ZTE
	Second issue mentioned in our answer for 2.2.4.


Rapporteur’s summary:

It is proposed that the above topics are discussed based on contributions.

3 Summary 

Ten companies have contributed to the e-mail discussion: Huawei/HiSilicon, Kyocera, LG, MediateK, Gemalto, Intel, Qualcomm, Ericsson, ZTE and Veolia.

Discussion points have been summarised individually in sections 2.2. and 2.3. The list of proposals is provided below.

Proposals for the CP solution:
Proposal A.1: Prerequisites to initiate early data transmission include 1) the eNB signals RACH preambles for EDT indication, 2) the the resulting MAC PDU can fit in the TBS broadcast in system information, 3) NAS has requested the establishment for user data, i.e. excluding NAS signalling and SMS.

Proposal A.2: UE-Id (S-TMSI), the establishment cause and the NAS PDU are included in MSG3 for EDT.

Proposal A.3: An indication whether further UL/DL data are expected is included in MSG3 for EDT,

Proposal A.4: None of the parameters currently in MSG5 is included in MSG3 for EDT.

Proposal A.5: UE is in RRC_IDLE when sending MSG3 for EDT, same as legacy.

Proposal A.6: UE shall satisfy the prerequisites for EDT (proposal A1) and performs access barring check before initiating EDT. 

Proposal A.7: RAN2 to discuss the RRC/MAC modelling for MSG3 transmission (TBS check, UL grant check, MSG3 padding…)

Proposal A.8: RAN2 to discuss whether changes to T300 and mac-contentionResolutionTimer are needed.

Proposal A.9: RAN2 to discuss whether to use a critical extension of RRCConnectionRequest message or a new RRC message. This can be discussed together with Proposal A.18.

Proposal A.10: DL EDT is supported by UEs supporting UL EDT and only by those.

Proposal A.11: For DL EDT following UL EDT, support is implicit.

Proposal A.12: For DL EDT for the MT call, UE uses UL EDT to send the paging response in MSG3 and thus support is also implicit.

Proposal A.13: For the MT case, RAN2 to discuss how the eNB gets the information that no further data are expected, UE or MME.

Proposal A.14: a NAS PDU, extendedWaitTime, redirectedCarrierInfo and for eMTC idlemodeMobilityInfo can be optionally included in MSG4.

Proposal A.15: RAN2 to discuss whether releaseCause is included, or cause ‘other’ is implicit.

Proposal A.16: UE is in RRC_IDLE when receiving MSG4 and does not transit to RRC_CONNECTED if the final state indicated by MSG4 is RRC_IDLE.

Proposal A.17: When the final state indicated by MSG4 is RRC_IDLE, UE forwards the NAS PDU to upper layers, acts on other IEs included as per legacy, and indicates the completion of the procedure to the upper layers.

Proposal A.18: When the final state indicated by MSG4 is RRC_IDLE, MSG4 is a new RRC message.

Proposal A.19: No change needed to RRCConnectionSetup when the final state is RRC_CONNECTED.

Proposal A.20: No optimisation to RRCConnectionSetupComplete is needed when the final state is RRC_CONNECTED. 

Proposal A.21: RAN2 to discuss the mandatory NAS container.

Proposals for the UP solution:

Proposal B.1: Same as Proposal A.1. In addition, the UE should have a NCC, pending on SA3 feedback.

Proposal B.2: RAN2 to discuss whether segmentation of the data is supported in MSG3.

Proposal B.3: UE-Id (resumeID), shortResumeMAC-I and resumeCause are included in RRC MSG3 for EDT.

Proposal B.4: RAN2 to discuss whether an indication that further UL/DL data are expected is included in MSG3 for EDT.

Proposal B.5: None of the parameters currently in MSG5 is included in MSG3 for EDT.

Proposal B.6: UE is in RRC_IDLE when sending MSG3 for EDT, same as legacy.

Proposal B.7: Same as Proposal A.6 for the CP solution.

Proposal B.8: UE shall restore the UE context, reactivate security, deriving new keys based on the NCC provided at the suspension, and reestablish/ resume all SRBs/DRBs.

Proposal B.9: RAN2 to discuss whether to use a ‘critical’ extension of RRCConnectionResumeRequest message or a new RRC message. This can be discussed together with proposal B.16.

Proposal B.10: Proposals A,9, A.10, A.11, A.12 apply to the UP solution.

Proposal B.11: Same contents as RRCConnectionRelease plus NCC is included in MSG4 for EDT.

Proposal B.12: RAN2 to discuss whether a NAS PDU can also be included in MSG4 for EDT.

Proposal B.13: RAN2 to discuss UE state when receiving MSG4 and after receiving MSG4 for EDT when the final state is RRC_IDLE.

Proposal B.14: When the final state indicated by MSG4 is RRC_IDLE, UE forwards the data to upper layers, and performs the same actions as for legacy RRCConnectionRelease.
Proposal B.15: RAN2 to wait for SA3 feedback for MSG4 security aspect when the final state is RRC_IDLE.
Proposal B.16: RAN2 to discuss which RRC message for MSG4 when the final state is RRC_IDLE.

Proposal B.17: No change is expected to RRCConnectionResume when the final state is RRC_CONNECTED.
Proposal B.18: RAN2 to wait for SA3 feedback for MSG4 security aspect in the case the final state is RRC_CONNECTED.
Proposal B.20: No optimisation to RRCResumeSetupComplete is needed when the final state is RRC_CONNECTED.
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�Before step 1: “Based on TBS signalled in SIB”, we assume the maximum possible TBS is signalled in SIB rather than the TBS itself. Signaling TBS for Msg3 in SIB is misleading here.





Steps 4 and 5: We think the fallback operations may start from step 3 if the UL grant for Msg3 is not large enough for EDT. 





Option2: We think that this figure excludes the scenario in which Msg3 is received with UL data, the network wants to send DL data in Msg4 but wants the UE to continue connection setup, for example for further DL data transmissions.
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