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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 then at RAN2#99bis, RAN2#100 and RAN2#101. The current progress is captured in the running CRs [3], [4]:
In order to progress on the stage 3 details, an email discussion was agreed to discuss the EDT remaining issues 
[101#57][NB-IoT/MTC R15] EDT remaining issues (Huawei)


Email discussion on the remaining issues for EDT in the CP and UP solutions [Huawei]


Intention: to progress the discussion on the remaining issues for EDT in the CP and UP solutions.


Deadline:  Thursday 2018-03-29
The e-mail discussion is focused on the RRC remaining issues marked as FFS in the running CR [3] or highlighted in the contributions to RAN2#101 [5] to [16].

2 Discussion
2.1 High level description of EDT

In section 5.3.3.1, there is an editor’s on where to capture a high level description of EDT, e.g. in section 5.3.1
In document [16], there is a proposal to introduce EDT in section 5.6 Other.
This raises the question of whether EDT is seen as a connection establishment procedure or as a data transfer procedure,

Note that this can be related to the editor’s notes on the EDT message names for the CP solution, and the following proposals are made in documents [3] [6] [8]:
· RRCEarlyDataRequest/ RRCEarlyDataComplete
· RRCConnectionRequestwithNASData / RRCConnectionSetupwithNASData
· ConnectionLessDataRequest/ ConnectionLessDataResponse
· OneShotDataRequest/ OneShotDataResponse. 

Discussion point 1: Companies to provide their views on whether EDT is considered as a connection control procedure (described in section 5.3) or a data transfer procedure (described in section 5.6) and what should be the UL/DL EDT messages names for the CP solution.
Table 1: EDT procedure and EDT message names for the CP solution 
	Company
	Comment

	Huawei, HiSilicon 
	We see EDT as data transfer procedure w/o transition to connected mode. However, considering the commonality with the establishment / resumption procedure and the fallback scenarios, we think it is better to keep the description in section 5.3.1.1 and 5.3.3. 
W.r.t to the EDT message names, we would prefer that they reflect better the purpose of the procedure, e.g. as proposed in the last two options.

	Kyocera

	We’re fine with keeping the description in the connection control procedure, e.g., section 5.3, since we assume it allows common descriptions applicable to CP/UP solutions and procedures, and we think it makes easier to associate the fallback procedure. Thus, we prefer the name with some kind of “RRC Connection Request/Setup With NAS Data” (i.e., the second one). 

	Nokia
	We think that EDT is both connection control and data transfer procedure, because the RRC connection can be established after EDT UL transfer. 

We have no strong view on the naming

	Ericsson
	In our view, EDT should be considered as an RRC connection control procedure. The uplink user data in NAS PDU is carried by (piggybacked in) an RRC message in Msg3, which is mainly characterized as a signaling message to establish an RRC connection, whereas data is included in a field of the message (in case of CP EDT). In addition, the network may decide to setup a connection as a result of the initial UE request. In line with this observation, we believe that it is natural to name the message accordingly. We prefer to name the RRC message in Msg3 as RRCConnectionRequestwithNASData. Similar reasoning applies to the DL direction, where the DL RRC message can be RRCConnectionReleasewithNASData.

	Intel
	We prefer it to be part of connection control procedure (section 5.3) as UE will be still in IDLE until Msg4. We are fine to keep existing naming as it is (i.e., RRCEarlyDataRequest /RRCEarlyDataComplete).

	Qualcomm
	We see EDT as data transfer procedure without transitioning to Connected mode. Hence our proposal in [16] was to capture general description of EDT (in a new subclause) as well as conditions for initiating EDT (currently captured as 5.3.3.1b) in 5.6.x.

Apart from these two subsections, we are ok to keep “actions related to transmission of” the message etc. in 5.3 due to community with existing RRC procedures.

For the naming: We prefer the third option, followed by first option.

	ZTE
	We have sympathy with Huawei’s thinking and we’re ok for putting the EDT procedure in section 5.3. For the naming, we also prefer the third option.

	LG
	We prefer to keep the description in section 5.3.1.1 and 5.3.3 rather than separating the section for EDT.

Regarding the message names, we prefer the top two options. Also, we’d like to reuse these messages for MT cases as well.


2.2 Conditions for initiating EDT

In sections 5.3.3.1b and 5.3.3.2 in [3], there are Editor’s notes on the required conditions to initiate EDT, these aspects are also addressed in a number of documents [9], [11], [12]:

a) Whether upper layers differentiate between normal RRC connection establishment/resumption and EDT RRC connection establishment/resumption or whether the decision is taken by RRC.
b) Which are the applicable establishment cause / call type combinations for EDT and whether a new ‘establishment cause’ shall be defined in the ASN.1 in eMTC and in NB-IoT.
c) Whether EDT is initiated only when the UE is not expected any further UL data after MSG3.
d) Whether EDT is initiated only when the UE is not expected further UL/DL data after MSG4.
Discussion point 2: Companies to provide their views on points a), b), c) and d) 
Table 2: Conditions to initiate EDT 
	Company
	Comment

	Huawei, HiSilicon 
	a) We see EDT is as an optimisation of the signalling over the air interface and think that it should be kept transparent to NAS as far as possible. Thus, we think that the decision should be taken by RRC and that the upper layers do no need to differentiate.

b) RAN2 has agreed that EDT was for data not signaling or SMS, this translates to:

- NB-IoT: establishmentCause: mo-Data, mo-ExceptionData and delayTolerant with call type set to ‘originating calls’.
- eMTC: establishmentCause: mo-Data, and delayTolerant with call type set to ‘originating calls’.
c) EDT shall only be initiated when the UE is not expected any further UL data after MSG3. 
In other cases, the RRC connection need to be established and there is no/little benefit to EDT.
d) EDT shall only be initiated when the UE is not expected any further DL data after MSG4.

In other cases, the RRC connection need to be established and there is no/ little benefit to EDT.
Note that our reply to c) and d) does not imply that the UE includes the RAI in the NAS message for the CP solution.

	Kyocera
	Regarding a), we slightly prefer RRC takes the decision and NAS does not differentiate it, since EDT is RAN-level enhancement and unnecessary cross-layer functionality is not desirable. 

Regarding b), we agree with Huawei. 

Regarding c) and d), we don’t want these restrictions. At least, d) is a bit difficult since the UE does not know how much resources the eNB will allocate for Msg4 exactly. 

	Nokia
	a. EDT shall not be triggered if UL payload is beyond the broadcasted EDT size. If upper layers make the decision the broadcasted EDT size needs to be provided to the upper layers. If RRC makes the decision the UL/DL information needs to be provided to the RRC by upper layers. We think that there is no need to define the internal UE modeling. The only thing that matters is that the UE shall not attempt EDT if the UE expects more UL data than the broadcasted threshold.

b . Establishment cause can be subset of existing establishment causes as it has been agreed that EDT is only for data transfer (not for signaling). We see no need to define new cause values.

C, d We think that the UE shall not initiate EDT if there is more UL/DL data expected after MSG3/MSG4. If there is more data expected the normal connection establishment can be used instead, which simplifies the procedure.

	Ericsson
	For a) and b), we do not see a need to differentiate EDT with existing RRC connection establishment/resumption at upper layers, i.e., NAS.
Regarding establishment cause for EDT, the three causes mentioned in [12] should be supported, and other causes, e.g., highPriorityAccess and mt-Access can be considered.

For c), we think the condition that UE triggers EDT if the data fits in the provided TB size should be enough. For d), it seems to be difficult to capture such condition in a way it could be tested, thus we are wondering if conditions c) and d) are really necessary to be specified, and if they are testable conditions in practice. 

	Intel
	a) The decision needs to be taken by RRC. Upper layers only need to indicate suitability of EDT (i.e., single data), however, it is up to RRC to decide if the data packet fits into one transmission.

b) Existing cause “mo-Data” should be enough assuming MT case is deprioritized.

c) But we think this would mean there is no further UL data arrival before RRC initiates EDT.

d) One following DL data (for example, ACK) is already supported in Msg4. For further DL data after Msg4, we are not sure if UE can be aware of it.

	Qualcomm
	a) We also prefer if NAS is transparent to this, i.e., RRC makes the decision.

b) As described in [12] (i.e., we agree with Huawei): 


1. For EDT in eMTC, the applicable establishment cause values are: mo-Data and delayTolerantAccess .


2. For EDT in NB-IoT, the applicable establishment cause values are: mo-Data, delayTolerantAccess and mo-ExceptionData.


3. Other establishment cause values are not applicable for EDT.

c) 
It is in the best interest of the UE to initiate EDT only when it is not expecting further UL data. However, this would be implementation based as we do not think “the expected UL data” can be or needs to be specified.
d) It is in the best interest of the UE to initiate EDT only when it is not immediately expecting further DL data beyond msg4. Further, if the network figures out that there would be more DL data, then it is preferable to move the UE to Connected by means of fallback. However, this would be implementation based and we do not think “the expected DL data” can be or needs to be specified.


	ZTE
	a): We also prefer RRC makes the decision and think NAS should be kept transparent as far as possible. But there are some inter-layer indications during RRC connection control procedure, we’d better further check whether some of them need to be adapted to EDT procedure. 
b): We agree with Huawei.

c) and d): We agree with Qualcomm.

	LG
	a) It is not clear what “transparent to NAS” means. According to RAN2 email discussion for AS-NAS interaction, we are thinking that the NAS layer first takes the decision whether or not the UE initiates EDT. 

b) We think urgent/critical data also can be delivered using EDT. We think Huawei’s suggestion is ok. 
c) only when no further UL data

d) As long as the UE does not expect no further UL data, EDT is initiated. Depending on the amount of data and delay time, the network may operate the followings.

· Send DL message in Msg4 as a response.

· Release the connection if long delay is expected, and send a paging if DL data arrives.


2.3 RRCConnectionReject 
There is a comment on Figure 5.3.3.1-5 in [3] that RRCConnectionReject might not be applicable as a response to RRCConnectionResumeRequest for EDT. This is discussed in document [8].
Discussion point 3: Companies to provide their views on whether RRCConnectionReject can be received   as a response to RRCConnectionResumeRequest for EDT. If yes, companies are invited to describe by specific actions should be performed.
Table 3: RRCConnectionReject for the UP solution 
	Company
	Comment

	Huawei, HiSilicon
	RRCConnectionReject shall be supported as a response to RRCConnectionResumeRequest for EDT. This is to cover the cases where the eNB cannot communicate with the MME or the PGW. 
The same actions as in legacy should be performed. In addition, we think NCC should be cleared to avoid a security replay later.

	Kyocera
	We don’t see RRC Connection Reject is needed in the EDT procedure, since the procedure should be successfully completed when the data is successfully delivered from L2 perspective. 

	Nokia
	We think that RRC Connection Reject can be used like in normal (without EDT data) RRCConnectionResumeRequest case. In case of reject the UE shall go to IDLE.

	Ericsson
	We think the RRCConnectionReject message can be used as a response to the RRCConnectionResumeRequest with UL data. For the actions related to reception of the RRCConnectionReject, UE should perform actions as in legacy (Rel-13 UP solution). This also means the UE shall not clear the stored NCC in case it is rejected with a suspend indication. If the UE clears the stored NCC, it needs to establish a new connection rather than resume the suspended connection. In addition, we think clearing NCC does not help prevent replay attack (see also our reply to Question 2.b in email discussion on security issues, i.e., 101#58).

	Intel
	Yes, RRCConectionReject message can be received and used as legacy. If the security context of UE is lost, network would need to move UE to IDLE mode (without suspend indication and data lost) or to connected mode by RRCConnectionSetup message making sure UL data is not lost though this is power consuming procedure.

However, when network is congested, it won’t have any option but reject the connection request with suspend indication to let UE know UL data delivery is not successful at this time.

	Qualcomm
	We think RRCConnectionReject can be a response to RRCConnectionResumeRequest for EDT.

	ZTE
	We also think the RRCConnectionReject message can be used as a response to the RRCConnectionResumeRequest with UL data. The UE would action as that in legacy UP solution and consider the data transmission failed.

	LG
	RRCConnectionReject can be a response like legacy mechanisms. 
Upon reception of RRCConnectionReject, the old NCC should be applied.


2.4 RRCConnectionResumeRequest 

There is an editor’s note in sections 5.3.3.1b and 5.3.3.3a about drb-ContinueROHC when re-establishing the PDCP entity. This is discussed in documents [7] and [8].

Both documents proposed that:

a) drb-ContinueROHC is indicated in RRCConnectionRelease. 
b) UE continues the ROHC context if it resumes in the same cell where it received RRCConnectionRelease and drb-ContinueROHC was indicated.
Discussion point 4: Companies to provide their views on the above proposal. 
Table 4: drb-ContinueROHC in the UP solution 
	Company
	Comment

	Huawei, HiSilicon 
	We support the above proposals.

	Kyocera
	We agree with proposals a) and b). 

	Ericsson
	To have ROHC context resumed, the UE needs to know whether it is about to resume a connection to an eNB that uses the same ROHC context. Moreover, in some case, the eNB may not want to continue ROHC when the UE returns from suspend or it does not store the context while UE is suspended. We think the control to resume ROHC should be in RRCConnectionRelease message with suspend cause. Thus, the UE should only continue ROHC context if it resumes to the same eNB, which has indicated the ROHC continuation in the preceding RRCConnectionRelease message.

In short, we support the above proposals and in b) ‘same cell’ can be changed to ‘same eNB’.

	Intel
	We are also fine with the proposals.

	Qualcomm
	We think handling of ROHC should be same as in legacy (non-EDT) Suspend/Resume.

	ZTE
	We are fine with proposals a) and b).

	LG
	a) Only when the RRC connection is released with suspend indication, drb-ContinueROHC is indicated.
b) Only when the RRC connection is released with suspend indication, drb-ContinueROHC is applied.


2.5 RRCEarlyDataRequest 

There is an editor’s note in section 5.3.3.3b that multiToneSupport and multiCarrierSupport IEs are not needed in RRCEarlyDataRequest. 
Discussion point 5: Companies to provide their views on the above proposal. 

Table 5: multiToneSupport and multiCarrierSupport IEs in RRCEarlyDataRequest 
	Company
	Comment

	Huawei, HiSilicon 
	We support the above proposal.

	Kyocera
	We agree with the editor’s note. 

	Nokia
	If the UE is able to correctly determine that there is no more UL/DL data arriving after MSG3 and MSG4 multiToneSupport and multiCarrierSupport seems not needed.


	Ericsson
	We prefer to align with legacy behavior, i.e. have the IEs in the request message. 

	Intel
	We are OK not to keep these IEs as there is no Msg5 for EDT. For connected mode, this is available in UE capability.

	Qualcomm
	multiToneSupport and multiCarrierSupport IEs are not needed in RRCEarlyDataRequest as it is assumed that they can be retrieved from the MME for the case of fallback. This assumption may be captured as a NOTE.

	ZTE
	We slightly prefer to keep this two IEs in request message. Firstly, these two IEs would be useful at least in the fallback case. Secondly, even the eNB can use S-TMSI in Msg3 to find MME to get UE capability, as S-TMSI may not contain completely same information as GUMMEI or S-TMSI may not be provided from NAS in very rare case, there may have very small possibility that eNB fails to find appropriate MME. So since the UE already can report these two capabilities, we think it’s better to keep them as legacy.


There is an editor’s note in section 5.3.3.3b whether UE shall continue cell re-selection related measurements as well as cell re-selection evaluation and perform cell re-selection when the conditions are fulfilled after submitting RRCEarlyDataRequest. This is discussed in document [5].

Discussion point 6: Companies to provide their views on whether UE shall continue measurement for cell reselection and perform reselection during early data transmission in both the CP and UP solutions. 

Table 6: Cell reselection measurement and reselection during early data transmission 
	Company
	Comment

	Huawei, HISilicon
	The EDT procedure involves sending / receiving data in MSG3/MSG4 and is very similar to connected mode. In NB-IoT, connected mode measurement are not supported and even if the UE was able to perform measurements during the intervals where it is not transmitting, receiving or monitoring NPDCCH, aborting the EDT procedure because there is a better cell will be counterproductive as it will require the UE to restart from scratch in the new cell. This is a very similar to the discussions that were held about mobility enhancements in Rel-14 and when it was agreed not to introduce measurements in connected mode and continue in the current cell unless radio link failure occurs.

Thus, we support having no cell reselection measurements for NB-IoT and having no reselection during EDT for both NB-IoT and eMTC.

	Kyocera
	We see the commonality of current behaviour and don’t have strong motivation to change it since the cell reselection process can somehow continue during the existing random access procedure. 

	Nokia
	The legacy NB-IOT and MTC behavior related to re-selection during random access should be followed. We see no need to change the reselection behavior during random access procedure for EDT

	Ericsson
	In our view, for eMTC and NB-IoT, the UE should not perform cell-selection/reselection during EDT since if the UE changes to another cell before the completion of EDT, gain from EDT would be diminished.

	Intel
	We think IDLE mode behavior shall apply as we agreed UE will be still in IDLE mode until Msg4.

	Qualcomm
	Agree with Huawei and others: We see no benefit of cell reselection measurements/evaluation and cell reselection during EDT and potentially abort EDT in the middle as that is counterproductive.

	ZTE
	We agree with Huawei and Qualcomm.

	LG
	Although data transmission is ongoing, cell reselection should not be prevented. If the UE keeps attempting transmission when cell quality is bad, the UE will consume more power and eventually data transmission can be failed after max transmission. 


2.6 RRCConnectionSetupComplete 

There is an FFS in the minutes whether dedicatedInfoNAS can be empty in RRCConnectionSetupComplete when RRCConnectionSetup is received in response to RRCEarlyDataRequest. This is discussed in documents [5] and [6]. 

There were also comments during the running CR review whether it shall always be empty and whether it should be as specified as a requirement or a NOTE.
Discussion point 7: Companies to provide their views on whether the NAS container is always empty in RRCConnectionSetupComplete and how this should be specified. 

Table 7: dedicatedInfoNAS in RRCConnectionSetupComplete in response to RRCEarlyDataRequest
	Company
	Comment 

	Huawei, HiSilicon 
	First, the type DedicatedInfoNAS is defined as an OCTET STRING, thus there is no problem for RRC to set the field to a zero-length octet string.
Then, sending RRCConnectionSetupComplete is part of the RRC connection establishment procedure and, in this procedure, the only NAS PDU that RRC  is handling is the NAS PDU that has been sent in MSG3. Thus we think that including an empty container is a new behaviour in the UE and that it should be specified as a requirement. 

We propose to update the running CR as follows:
2>
if RRCConnectionSetup is received in response to an RRCEarlyDataRequest:

3>
set the dedicatedInfoNAS to a zero-length octet string;

2>
else:


32>
set the dedicatedInfoNAS to include the information received from upper layers;

NOTE 2:
If the RRCConnectionSetup is received in response to an RRCEarlyDataRequest, the dedicatedInfoNAS is set to an empty container.


	Kyocera
	RAN2 agreed that “Legacy RRCConnectionSetupComplete is used when the network wants the UE to move to RRC_CONNECTED. NAS container in RRCConnectionSetupComplete message may be sent empty. FFS if this is possible from ASN.1 standpoint.” So, our understanding is to keep the behaviour in NOTE.  Regarding the applicability of empty container, we agree with Huawei that a zero-length octet string is allowed. 

	Nokia
	We think that NAS container shall always be empty, because EDT shall not be attempted if the UE has more UL data than the broadcasted amount.

	Ericsson
	We agree with Huawei that there is no problem to set the mandatory NAS container to zero-length octet string. However, we prefer to not mandate the container to be empty based on the used RRC messages. We think a better condition would be to specify that if there is no information from upper layers, then dedicatedInfoNAS is set to zero-length octer string. 

	Intel
	For RRC connection setup, we agree the NAS container can be empty assuming the NAS PDU in Msg3 contains both data and NAS signaling.

	Qualcomm
	Our preference is to capture in normative text instead of a NOTE. Agree with Huawei’s TP. 

Otherwise NOTE 2 may potentially contradict with the bullet 2> immediately above it. 


2>
set the dedicatedInfoNAS to include the information received from upper layers;


NOTE 2:
If the RRCConnectionSetup is received in response to an RRCEarlyDataRequest, the dedicatedInfoNAS is set to an empty container.

In our understanding a NOTE cannot override a normative bullet, and such confusion should be avoided.

	ZTE
	We are fine with Huawei’s TP. We are not sure about the condition mentioned by Ericsson. Per our understanding, here the case is not that there has no information from upper layers, but the information received from upper layers has been sent earlier.

	LG
	We don’t think it is necessary to specify the dedicatedInfoNAS should be a zero-length after receiving RRCConnectionSetup. 

We propose to update the running CR as follows:

2>
if upper layers provide the information 

>
set the dedicatedInfoNAS to include the information received from upper layers; 

2>
else if upper layers do not provide the information 

>
set the dedicatedInfoNAS to a zero-length octet string;


There is an editor’s note in 5.3.3.4 whether dedicatedInfoNAS can be included in RRCConnectionSetupComplete when the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest for EDT.
Discussion point 8: Companies to provide their views on whether dedicatedInfoNAS can be included in RRCConnectionSetupComplete when the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest for EDT. 

Table 8: dedicatedInfoNAS in RRCConnectionSetupComplete in response to RRCConnectionResumeRequest
	Company
	Comment

	Huawei, HiSilicon
	If RRCConnectionSetup is received in response to an RRCConnectionResumeRequest for EDT, this means that the eNB has not been able to fetch the UE context and resume the S1 connection. Thus, it is necessary to include dedicatedInfoNAS in RRCConnectionSetupComplete  to trigger the establishment of the S1 connection.

	Kyocera
	We agree with Huawei. 

	Nokia
	In theory there could be some NAS signaling message.

	Ericsson
	We agree with Huawei.

	Intel
	In UP solution, we also think NAS signaling is not sent in Msg3. NAS would not still know if EDT would have been used by RRC due data packet size in DRB. Therefore, the dedicatedInfoNAS, if made available by NAS, needs to be transferred in Msg5. 

	Qualcomm
	This should be similar to legacy procedure for fallback from Resume to Setup.

	ZTE
	We agree with Huawei.

	LG
	The RRC layer includes dedicatedInfoNAS in Msg5 whenever it has information received from upper layers.


2.7 RRCEarlyDataComplete
There is an editor’s note in section 5.3.3.4b whether other timers than T300, T302, T303, T305, T306, T308, T320 and T322 should also be stopped, e.g. T360. 
Discussion point 9: Companies to provide their views on whether other timers should be stopped and which ones. 

Table 9: Timers to be stopped on reception of RRCEarlyDataComplete
	Company
	Comment

	Huawei, HiSilicon
	For NB-IoT, no other actions needed. 

For eMTC,we agree than T300, T302, T304, T305, T306, T308, and T320 should also be stopped. We are not sure about T360.

	Kyocera
	Specifically for T360, it’s used for E-UTRAN inter-frequency redistribution procedure, which is performed in IDLE mode. Considering the UE maintain IDLE mode between RRC Early Data Request and RRC Early Data Complete, we don’t think T360 should be stopped by this event. 

In this sense, we were just wondering if the other timers, working during IDLE mode, should keep running, with regard to e.g., T308 for ACDC. 

	Ericsson
	We agree that T300 should be stopped for both eMTC and NB-IoT. We also think T302, T303, T305, T306, T308, T320 and T322 can be stopped. Reception of the Msg4 in EDT does not imply any condition for stopping T360, and thus T360 should not be stopped in this case. 

	Qualcomm
	Based on the table in 7.3.1 in 36.331, and as captured in the RRC running CR, we could not identify other timers which needs to be stopped except for the ones listed above.

	ZTE
	We have sympathy with Kyocera’s thinking. At least we think T360 would not be stopped by this event.

	LG
	T303 (regarding access barring) also should be stopped if running. It is already included in Running 36.331 CR.


There is an editor’s note in section 5.3.3.4b whether releaseCause should be included in RRCEarlyDataComplete or if value ‘Other’ is implicit. This is discussed in documents [5], [6] and [11].
Discussion point 10: Companies to provide their views on whether a releaseCause IE needs to be included and what should be the list of values.
Table 10: releaseCause in RRCEarlyDataComplete
	Company
	Comment

	Huawei, HiSilicon
	The releaseCause is defined as { loadBalancingTAUrequired, other, rrc-Suspend, spare1} in NB-IoT and as { loadBalancingTAUrequired, other, cs-FallbackHighPriority-v1020, rrc-Suspend-v1320} in eMTC.
Causes rrc-Suspend and cs-FallbackHighPriority are not applicable for EDT in the CP solution, so the question is about loadBalancingTAUrequired. 

Based on TS 23.401 section 4.3.7.3, load re-balancing between MMEs is possible at any time and is a rare event. So either the cause can be included in the RRCEarlyDataComplete message or the eNB will have to move the UE to RRC_CONNECTED and initiate RRC Connection Release with cause loadBalancingTAUrequired. 

We have a preference for having the IE in RRCEarlyDataComplete message. 

	Kyocera
	We don’t think Release Cause is included in RRC Early Data Complete (Msg4), since this message means EDT is successfully completed and making the UE (to stay) in IDLE. 

	Ericsson
	We prefer to have the IE in the RRC message in Msg4 in this case. 

	Intel
	We are fine to add “loadBalancingTAUrequired” release cause in RRCEarlyDataComplete message for the purpose of load balancing.

	Qualcomm
	The only possible release cause value other than ‘other’ for EDT is loadBalancingTAUrequired. 
Note that this releaseCause is not to be used due to congestion or overload of the MME (which could be a relatively frequent event); there are other methods for that, including the weight factor used to select MMEs from an MME pool. In the current specification, basically only scenario to be used for this releaseCause is MME being removed. This is not a frequent event.

So, in our view, this scenario does not warrant an extra bit in RRCEarlyDataComplete (i.e., release cause is not needed, ‘other’ should be implicit).

	ZTE
	We agree with Qualcomm it doesn’t need to include releaseCause in Msg4 for EDT in the CP solution.

	LG
	loadBalancingTAURequired is beneficial. No preference for other causes.


2.8 PRACH partitioning for EDT in eMTC 

There is an editor’s note in section 6.3.2 RACH-ConfigCommon on where and how to capture the PRACH partition for EDT. This is discussed in documents [13], [14] and [15].
a) PRACH resources per CE level for EDT are configured using separate PRACH resources

This is similar to NB-IoT and can be captured in the ASN.1 as follows:
PRACH-Config information elements

-- ASN1START

PRACH-ConfigSIB ::=



SEQUENCE {


rootSequenceIndex




INTEGER (0..837),


prach-ConfigInfo




PRACH-ConfigInfo

}

PRACH-ConfigSIB-v1310 ::=


SEQUENCE {


rsrp-ThresholdsPrachInfoList-r13

RSRP-ThresholdsPrachInfoList-r13,


mpdcch-startSF-CSS-RA-r13


CHOICE {



fdd-r13







ENUMERATED {v1, v1dot5, v2, v2dot5, v4, v5, v8, 













v10},

 

tdd-r13







ENUMERATED {v1, v2, v4, v5, v8, v10, v20, spare}


} 

















OPTIONAL,
-- Cond MP


prach-HoppingOffset-r13



INTEGER (0..94)





OPTIONAL,
-- Need OR


prach-ParametersListCE-r13


PRACH-ParametersListCE-r13

}
PRACH-ConfigSIB-v15xy ::=


SEQUENCE {


prach-ParameterListCE-EDT-r15

PRACH-ParameterslistCE-r13


OPTIONAL

-- Need OR
}

…
-- ASN1STOP

	prach-ParametersListCE, prach-ParametersListCE-EDT

Configures PRACH parameters for each CE level. The first entry in the list is the PRACH parameters of CE level 0, the second entry in the list is the PRACH parameters of CE level 1, and so on.
prach-ParameterListsCE-EDT configures PRACH parameters for EDT. 


b) Preambles within a PRACH resource are configured separately for EDT and non-EDT use.
This is similar to legacy eMTC and can be captured in the ASN.1 as follows:

RACH-ConfigCommon information element

-- ASN1START

RACH-ConfigCommon ::=

SEQUENCE {


preambleInfo





SEQUENCE {



numberOfRA-Preambles



ENUMERATED {













n4, n8, n12, n16, n20, n24, n28,













n32, n36, n40, n44, n48, n52, n56,













n60, n64},



preamblesGroupAConfig



SEQUENCE {




sizeOfRA-PreamblesGroupA


ENUMERATED {














n4, n8, n12, n16, n20, n24, n28,














n32, n36, n40, n44, n48, n52, n56,














n60},




messageSizeGroupA





ENUMERATED {b56, b144, b208, b256},




messagePowerOffsetGroupB


ENUMERATED {














minusinfinity, dB0, dB5, dB8, dB10, dB12,














dB15, dB18},




...



}


OPTIONAL












-- Need OP


},


powerRampingParameters



PowerRampingParameters,


ra-SupervisionInfo




SEQUENCE {



preambleTransMax




PreambleTransMax,



ra-ResponseWindowSize



ENUMERATED {













sf2, sf3, sf4, sf5, sf6, sf7,













sf8, sf10},



mac-ContentionResolutionTimer

ENUMERATED {













sf8, sf16, sf24, sf32, sf40, sf48,













sf56, sf64}


},


maxHARQ-Msg3Tx





INTEGER (1..8),


...,


[[
preambleTransMax-CE-r13


PreambleTransMax




OPTIONAL,
-- Need OR



rach-CE-LevelInfoList-r13

RACH-CE-LevelInfoList-r13


OPTIONAL
-- Need OR


]]

}

…
RACH-CE-LevelInfo-r13 ::=

SEQUENCE {


preambleMappingInfo-r13



SEQUENCE {



firstPreamble-r13




INTEGER(0..63),



lastPreamble-r13




INTEGER(0..63)


},


ra-ResponseWindowSize-r13


ENUMERATED {sf20, sf50, sf80, sf120, sf180,














sf240, sf320, sf400},


mac-ContentionResolutionTimer-r13
ENUMERATED {sf80, sf100, sf120,














sf160, sf200, sf240, sf480, sf960},


rar-HoppingConfig-r13



ENUMERATED {on,off},


...,

[[
preambleMappingInfo-EDT-r15

SEQUENCE {




firstPreamble-EDT-r15


INTEGER(0..63),




lastPreamble-EDT-r15


INTEGER(0..63)



}


]]

}

…
-- ASN1STOP

	preambleMappingInfo, preambleMappingInfo-EDT
Provides the mapping of premables to groups for each CE level as specified in TS 36.321 [6]. When random access preambles group B is used, firstPreamble-r13 is set to 0 and lastPreamble-r13 is set to numberOfRA-Preambles-1.
Preambles from firstPreamble-EDT-r15 to lastPreamble-EDT-r15 are used for EDT.


Discussion point 11: Companies to provide their views on the configuration of the PRACH partitions for EDT, on which option or both should be introduced and to comment on the proposed ASN.1.

Table 11: PRACH partitions for EDT in eMTC
	Company
	Comment

	Huawei, HiSilicon 
	We support having the two options as this is similar to what is possible today for eMTC.

	Kyocera
	We agree to have the options a) and b). 

	Ericsson
	We agree with Huawei and the text proposals above. 

	Intel
	We prefer separate PRACH resource and fine with the proposed ASN.1.

	Qualcomm
	This has been covered in RRC running CR email discussion. We agree on having both options; however exact ASN.1 can be optimized compared to what is presented here.

	ZTE
	We agree to have the options a) and b).


2.8.1 NPRACH partitioning for EDT in NB-IoT

There is an editor’s note in section 6.7.3.1 SystemInformationBlockType22-NB on whether delta configuration for nprach-ParametersList-EDT should be relative to nprach-ParametersList-EDT or to nprach-ParametersList on the anchor carrier and in section 6.7.3.2 NPRACH-ConfigSIB-NB on whether NPRACH resources are defined for each CEL on the anchor carrier as per legacy. This is discussed in document [5].

The following is proposed:

a) Up to 3 NPRACH resources for EDT (one for each configured CEL) can be configured per carrier. 
b) On any carrier (anchor or non-anchor), it is possible to configure 0, 1, 2 or 3 NPRACH resources for EDT. 
c) Delta configuration for nprach-ParametersList-EDT is relative to nprach-ParametersList on the anchor carrier.
Discussion point 12: Companies to provide their views on a), b) and c) above.

Table 12: NPRACH partitions for EDT in NB-IoT
	Company
	Comment

	Huawei, HiSilicon 
	We are fine with the three proposals above. 

We see c) as a consequence of b). If PRACH resources for EDT are present for all CEL on the anchor carrier as in legacy, then delta configuration should be related to the PRACH resources for EDT, i.e. nprach-ParametersList-EDT on the anchor carrier.

	Kyocera
	We’re ok with the options a) ~ c). 

	Ericsson
	It is not clear to use what is the difference between a) and b), it would be good to clarify.

Otherwise, we are fine proposals b) and c). 

	Intel
	a) This also works.

b) We prefer this option as NPRACH resource can be configured for non-anchor carrier as well.

c) Yes

	Qualcomm
	Ok with the proposals

	ZTE
	We are also not clear about the difference between a) and b). We guess b) could include a). So we are fine with proposals b) and c).
We want to further clarify whether the NPRACH resource(s) for EDT for a carrier must be in order of CE levels? E.g., if only 1 NPRACH resource for EDT is configured for a carrier, does it mean this NPRACH resource must be for CE level 0? Could this NPRACH resource be for other CE level?
We know that if one field is absent from a NPRACH resource, the value of the same field configured in SIB2-NB for the PRACH resource in the corresponding entry of nprach-ParametersList would apply. Here we want to further clarify how to determine which one is the corresponding entry of nprach-ParametersList, the one which has same entry sequence or the one which has same number of NPRACH repetitions(e.g., npdcch-NumRepetitions-RA?)

	LG
	Same view with Ericsson. 
Difference between a) and b) is not clear.


2.9 MAC-ContentionResolutionTimer & T300

There is an editor’s note in sections 6.3.6 and 6.7.3.2 NPRACH-ConfigSIB-NB and UE-TimersAndConstants-NB on whether mac-ContentionResolutionTimer and t300 should be defined separately or extended for EDT. This is discussed in documents [5], [6], [10] and [11]. Also RAN3 has sent a reply LS answering RAN2 questions on the expected dela
ys on the network interfaces in [17]. 
The following questions are raised:

a) Whether mac-ContentionResolutionTimer should be extended and if yes, how.
b) Whether t300 should be extended and if yes, how. 
c) Whether a new timer should be introduced instead, and if yes, how is the timer defined.
Discussion point 13: Companies to provide their views on a), b) and c) above separately for eMTC and NB-IoT.

Table 13: mac-ContentionResolutionTimer and T300
	Company
	Comment

	Huawei, HiSilicon 
	a) mac-ContentionResolutionTimer is started after completing transmission of MSG3 and stopped upon successful reception of the PDCCH scheduling MSG4 transmission, thus the timer is independent of the amount of data transmitted over the air interface. 

RAN3 has indicated [17] that the delays over the network interface were in the range of tens of ms and SA2 has indicated (S2-179614) that any pending data in the MME or the SGW will be sent immediately to the eNB. Thus we do not see a strong motivation to extend the timer. 

b) T300 is started when submitting MSG3 and stopped upon successful reception of the RRC response message so T300 is directly impacted by the duration of the transmission in UL and DL. 

The maximum duration for eMTC is 10s and 60s for NB-IoT which may not be enough considering that to transmit 1000 bits UL and 680 DL in extended coverage can take more than 4 s in eMTC and 80 s in NB-IoT in the worst cases.


	Kyocera
	Regarding a), we don’t think the extension of mac-ContentionResolutionTimer is necessary, if the early contention resolution capability is associated with EDT. 

Regarding b) and c), we assume there are EDT UEs and non-EDT UEs in a cell. So, just one timer value (i.e., the existing t300 in SIB2) is difficult to be configured for the UEs needs quite different round-trip time (especially between legacy and EDT with UP solution). In this sense, we think at least a separate timer value needs to be configured. Furthermore, we would like the UE to inform the eNB of its self-configured timer value since the UE has better knowledge of the round-trip time with the target server due to EDT. 

	Ericsson
	a), we prefer to have a separate timer, e.g., mac-ContentionResolutionTimer-EDT for EDT UEs whose value should be larger than that for non-EDT UEs, at least for LTE-M. In case the UE sends UL data in Msg3 and waits for an answer from an application (server), we think there could be delay in the order of ~second, thus the existing maximum value for LTE (960 ms) may not be long enough (note that this has nothing to do with network interface delay or already pending data in SGW or MME)

Alternatively, existing values of the timer can be used with a scaling factor, based on which EDT UEs can determine the value of its mac-ContentionResolutionTimer. 

b), similarly, for T300, we prefer to extend the waiting time until reception of Msg4 for EDT UEs by either introducing a T300-EDT timer or extending existing T300 with a scaling factor to apply for only EDT UEs, at least for LTE-M. 

c) we prefer new timers for EDT, or a scaling factor as described above, so that the configuration for non-EDT UEs is not affected. 


	Intel
	We agree with Huawei. The T300 is impacted by the transmission duration.

a) We do not see the need to extend the mac-ContentionResolutionTimer as it is restarted for every retransmission.

b) We are fine to extend the T300.

c) Separate T300 applicable to EDT

	Qualcomm
	a) We think extending mac-ContentionResolutionTimer is needed, especially when DL EDT is performed in response to UL EDT. Early contention resolution with EDT would mean moving UE to RRC connected even for a single DL packet (i.e., unnecessary fallback). In legacy, eNB could resolve the contention early, moving the UE to RRC connected, but for EDT, it is preferable that DL packet is sent to UE in msg4 if applicable. 

b) We think t300 also needs to be exended.

c) Defining new mac-ContentionResolutionTimer-EDT and T3xy (T300 for EDT) is preferable to separately configure EDT and non-EDT cases.

	ZTE
	We agree with Huawei that mac-ContentionResolutionTimer can be kept as legacy and T300 should be extended. We are fine with either way to extend T300, extending existing T300 with more values or introducing a new T300-EDT.

	LG
	a) No need to extend mac-ContentionResolutionTimer as long as early contention resolution is supported.
b) Considering the scenario receiving DL message from the application server, the timer value after sending Msg3 may need to be extended. But, the bottom line is that it’s up to the operator policy; if the delay is so long, the eNB may release the connection and send a paging when DL arrives. It is difficult to estimate the transmission/processing delay to the application server. So, the timer value might be configured by the network. 

c) No strong view


2.10 UE capabilities and eNB support
In section 5.3.3.1b, there is an editor’s note on whether UE support for EDT in the CP solution and in the UP solution are separate capabilities. This is discussed in documents [5] and [6].
The following questions are raised:

a) Whether UE support for EDT in the CP solution and in the UP solution are separate capabilities.
b) Whether UE support for EDT in the CP solution requires capability signalling.
c) Whether UE support for EDT in the UP solution requires capability signalling.
Discussion point 14: Companies to provide their views on question a), b) and c) above 

Table 14: UE capability for EDT
	Company
	Comment

	Huawei, HiSilicon 
	a) UE support for EDT in the CP solution and in the UP solution are two separate capabilities.
b) Support for EDT in the CP solution is optional at the UE without capability signalling.

c) Support for EDT in the UP solution is optional at the UE with capability signalling.

	Kyocera
	We agree with Huawei. 

	Nokia
	a) these are separate capabilities. not all the UEs are required to support both CP and UP solutions. 

b), c), We don’t see the need for UE capability, because eNB can see whether the UE supports the EDT from MSG3. 

	Ericsson
	We think separate UE capabilities for UP and CP should be used, and we prefer separate capability signaling for both solutions. In addition, we think that the Rel-15 RRC suspend/resume procedure, i.e., similar behavior of UE and eNB as in EDT UP solution but without data in Msg3 and Msg4, is a separate capability. UP EDT capable UEs always support Rel-15 RRC suspend/resume.

	Intel
	eNB anyway does not need to know UE’s capability to support EDT in CP solution so a) and b) are not needed.
Therefore, only capability signaling for UP solution (option c) is needed so that network can provide NCC to the UE if it is suspended from RRC_CONNECTED.

	Qualcomm
	The CP and UP EDT are separate capabilities. However, the fact that UE is sending EDT PRACH, getting a EDT grant, and sending a msg3 with new RRC msg + NAS PDU (CP) or legacy release message + data payload (UP) should be implicit indication that the UE supports EDT. RAN2 already agreed that UE supporting UL EDT shall support DL EDT. So, signaling the capability is not required.

	ZTE
	We agree with Qualcomm.

	LG
	Since the CP solution and UP solution are separate capabilities, we prefer to separate EDT capabilities for CP solution and UP solution.


It is already agreed that support at the eNB is optional and will be indicated by the signalling of (N)PRACH resources for EDT.

However, similar to the UE side, it needs to be discussed whether eNB support for EDT in the CP solution and in the UP solution are separate indications. 
The following questions are raised:

a) Whether eNB support for EDT in the CP solution and in the UP solution are separate indications.
b) If yes, how this is indicated.
Discussion point 15: Companies to provide their views on a), and b) above separately for eMTC and NB-IoT

Table 15: eNB support for EDT
	Company
	Comment

	Huawei, HiSilicon
	a) eNB support for EDT in the CP solution and in the UP solution are separate indications.
b) Can be indicated via a two bit indication in SIB2, For NB-IoT, support could be implicit for the CP solution. 

	Kyocera
	Regarding a), we think it’s natural to separate the indications, as it is in SIB2 for current CP/UP solutions. 

Regarding b), a couple of 1-bit indications, i.e., “ENUMERATED {true} OPTIONAL”, is preferred. 

	Nokia
	a) It seems that eNB support indication for CP and UP solution is needed. Otherwise the UE does not know which EDT MSG3 can be transmitted. 
b) explicit bits for both UP and CP EDT support can be broadcasted

	Ericsson
	a)  Yes
b)  For example, explicit bits for UP and CP in SIB2 can be used. 

	Intel
	a) eNB may need to control EDT over CP and UP solution therefore separate indication can be used.

b) We think the Max TBS sizes can be broadcast in system information for CP and UP solutions and used as indication.

	Qualcomm
	For both eMTC and NB-IoT, at least CP support could be implicit on the presence of PRACH for EDT, as we think it is unlikely an eNB would support UP but not CP solution. For UP support indication, it can be one-bit in a SIB.

	ZTE
	We agree with Qualcomm.

	LG
	Yes, the indication can be defined in CIOT-OptimisationPLMN parameter in SIB2. Although CP solution is mandatory in NB-IOT, the indication for EDT support in CP solution is explicitly defined.


2.11 Other

Please indicate below any other issues that have not been covered above. 
Table 16: Other issues
	Company
	Comment

	Huawei, HiSilicon
	There is an Editor’ note in 5.3.3.3a that the stored UE AS context and resumeIdentity is not discarded at the time of sending RRCConnectionResumeRequest. We think this is necessary for the case where the UE receives RRCConnectionReject and the editor’s note can be removed.

	Huawei, HiSilicon
	The modelling of RRC-MAC interactions for EDT MSG3 transmission and retransmission is FFS in the running CR. 

	Kyocera
	We are still somewhat concerned that even with some level of blind decoding of the TBS size, whether excessive padding bits can be avoided and whether the maximum TB size will be useful for majority of UEs without any UE feedback. 

	Ericsson
	In our view, following issues should also be discussed:

1. For both UP and CP solution, RRC-MAC interactions for Msg3 (re)transmissions when the UE receives a grant smaller than required to transmit Msg3.
2. For UP solution, in case a EDT UE receives a legacy grant in response to a EDT Msg1 (with EDT preamble), RAN2 should agree on whether UE shall continue with R-15 resume procedure, i.e., as if there is data in Msg3 (early resuming bearer and security reactivation with new key) or the Rel-13 resume procedure is used, given that NCC has been provided in preceding suspend procedure.
3. For UP solution, in case a EDT UE is indicated to go to RRC_CONNECTED mode after data transmission in Msg3, it is not agreed whether DL data on DTCH can be optionally multiplexed with the RRCConnectionResume on DCCH in Msg4 or not.
4. For CP solution, Msg4 is on CCCH without RLC ACK, i.e., the UE might go back RRC_IDLE mode without the network knowing whether its DL data has been successfully delivered or not. We should discuss the reliability aspect of this, i.e., if this is acceptable or should we instead use e.g. DCCH for the DL data?
5. RAI-related aspects, i.e., if AS and/or NAS RAI are used for CP/UP as already defined in legacy and whether we would like to make any changes for EDT.

	LG
	There is an Editor’s note in 5.3.3.4 “whether dedicatedInfoNAS can be included when the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest for EDT.”. 

We think RRCConnectionSetup can include dedicatedInfoNAS as response to MO EDT in Msg3. No need to postpone the delivery after Msg5. 

	LG
	The UE capability for EDT may be required in the network for MT cases. The capability can be indicated via NAS signaling. 


3 Summary 

Eight companies contributed to the e-mail discussion: Huawei/HiSilicon, Kyocera, Nokia, Ericsson, Intel, Qualcomm, ZTE and LG.
Discussion point 1: High level description of EDT

The companies are split on whether EDT is a connection procedure or a data transfer procedure or both. However, there is a general consensus to capture the description in section 5.3.x.  

The same difference of view is reflected in the preference for the message names. However, a majority of companies is also fine with keeping the names as they are.

Proposal 1: EDT description is captured in the connection procedures in sections 5.3.1 and 5.3.3.

Proposal 2: Keep the message names as they are: RRCEarlyDataRequest/ RRCEarlyDataComplete.

Discussion point 2: Trigger for EDT
The vast majority of companies think that NAS does not need to differentiate EDT or not when requesting the establishment/ resumption of the connection and that the decision to use EDT is taken by RRC.

Most companies agree that establishment causes mo-Data, mo-ExceptionData (NB-IoT only) and delayTolerant with call type ‘originating calls’ are the causes applicable to UL initiated EDT. One company thinks that mo-data is enough. One company wonders if highPriorityAccess should also be considered. Most companies propose to reuse the existing IE.  
The companies’ views are split on whether EDT is initiated only when the UE is not expected any further UL data after MSG3 and a small majority of companies prefer not to specify the restriction. 
The companies’ views are split on whether EDT is initiated only when the UE is not expected any further DL data after MSG3. However the majority of companies prefer not to specify the restriction. 

Proposal 3: NAS does not need to differentiate EDT or not when requesting the establishment/ resumption of the connection and the decision to use EDT is taken by RRC. 

Proposal 4: EDT can only be triggered with establishment cause mo-Data, mo-ExceptionData (NB-IoT only) and delayTolerant with call type ‘originating calls’. 

Proposal 5: We will not specify condition on further UL/DL data in addition to the UL data fitting in the TBS for EDT.
Discussion point 3: RRCConnectionReject for the user plane solution

Almost all companies think that RRCConnectionReject can be a response to RRCConnectionResumeRequest for EDT and indicates unsuccessful delivery of the UL data.  The UE performs the same actions as per legacy. Two companies think that NCC should be clear in this case, one thinks that it should be kept.

Proposal 6: RRCConnectionReject can be a response to RRCConnectionResumeRequest for EDT and indicates unsuccessful delivery of the UL data. The UE performs the same actions as per legacy. 

Proposal 7: RAN2 to discuss which actions are required, if any, w.r.t. NCC.
Discussion point 4: drb-ContinueROHC in the UP solution
All companies agree that drb-ContinueROHC can be indicated in RRCConnectionRelease with suspend indication and that the UE resumes ROHC if the UE initiates EDT in the same cell where received RRCConnectionRelease. One company proposes to extend to the case where the UE initiates EDT in the same eNB.
Proposal 8: For a UE supporting EDT for the UP solution, drb-ContinueROHC can be indicated in RRCConnectionRelease with suspend indication, the UE resumes ROHC if the UE initiates EDT in the same cell where it received RRCConnectionRelease.

Discussion point 5: multiToneSupport and multiCarrierSupport IEs in RRCEarlyDataRequest 
The majority of companies think the IEs are not needed in the RRCEarlyDataRequest. Two companies clarify that for the fallback case, this can be retrieved from the capabilities.

Proposal 9: multiToneSupport and multiCarrierSupport IEs are not included in RRCEarlyDataRequest.

Discussion point 6: Cell reselection measurement and reselection during early data transmission 
The companies’ views are split on whether to keep the legacy behaviour or to disabled cell reselection during EDT. 

Proposal 10: RAN2 to discuss cell reselection measurement and reselection during early data transmission. 
Discussion point 7: dedicatedInfoNAS in RRCConnectionSetupComplete in response to RRCEarlyDataRequest
All companies agree that, ASN.1 wise, there is no issue with a zero-length container. Five companies think that the NAS container shall always be empty. Three companies prefer not to mandate the container to be empty. Several companies think this should be captured as normative text and not in a NOTE. 
Proposal 11: dedicatedInfoNAS in RRCConnectionSetupComplete in response to RRCEarlyDataRequest is always set to a zero-length octet string. This will be captured in the normative text.
Discussion point 8: dedicatedInfoNAS in RRCConnectionSetupComplete in response to RRCConnectionResumeRequest
Almost all companies agree that, dedicatedInfoNAS is always included in RRCConnectionSetupComplete in response to RRCConnectionResumeRequest for EDT, same as in legacy.
Proposal 12: dedicatedInfoNAS is always included in RRCConnectionSetupComplete in response to RRCConnectionResumeRequest for EDT.

Discussion point 9: Timers to be stopped on reception of RRCEarlyDataComplete
Almost all companies that than T300, T302, T303, T305, T306, T308, T320 and T322 should be stopped. One company wonders if some timers running in idle mode, e.g. T308 should keep running.
All companies agrees that no other timer, e.g. T360, should be stopped.

Proposal 13: T300, T302, T303, T305, T306, T308, T320 and T322 are stopped upon reception of RRCEarlyDataComplete. Other timers are not stopped.
Discussion point 10: releaseCause in RRCEarlyDataComplete
The companies’ views are split on whether to include releaseCause in RRCEarlyDataComplete to cover the Load Balancing TAU Required case.
Proposal 14: RAN2 to discuss the inclusion of releaseCause in RRCEarlyDataComplete.

Discussion point 11: PRACH partitions for EDT in eMTC
All companies but one agree on having both ‘separate PRACH resources per CE level for EDT and non-EDT’ and ‘separate preambles within a PRACH for EDT and non-EDT’. One company prefers to have only ‘separate PRACH resources per CE level for EDT and non-EDT’.
Proposal 15: Both ‘separate PRACH resources per CE level for EDT and non-EDT’ and ‘separate preambles within a PRACH resource for EDT and non-EDT’ can be configured.

Discussion point 12: PRACH partitions for EDT in NB-IoT
All companies agree on proposals b) and c). Several companies think that proposal a) is covered by proposal b).

Proposal 16: On any carrier (anchor or non-anchor), it is possible to configure 0, 1, 2 or 3 NPRACH resources for EDT.

Proposal 17: Delta configuration for nprach-ParametersList-EDT is relative to nprach-ParametersList on the anchor carrier.
Discussion point 13: mac-ContentionResolutionTimer & T300
The majority of companies think there is no need to extend mac-ContentionResolutionTimer. Two companies think this depends on whether Early contention resolution is supported with EDT.
All companies agree that there is a need to extend T300 for EDT and that a different value should be configured for EDT and non-EDT cases. One company proposes the value to be suggested by the UE, one company thinks we could use a scaling factor. Other companies have a preference for defining a new timer for EDT.

Proposal 18: mac-ContentionResolutionTimer is not extended for EDT.
Proposal 19:T300 is extended for EDT. A new timer (T300-EDT) is signalled.

Discussion point 14: UE capability for EDT
All companies agree that support for EDT for the CP solution and support for EDT for the UP solution are two separate capabilities. 
For the CP solution, all companies but one think there is no need for capability signalling. For the UP solution, the companies are split on whether capability reporting is needed.

All companies agree that support for EDT for the CP solution and support for EDT for the UP solution are two separate capabilities. 

Proposal 20: Support for EDT for the CP solution and support for EDT for the UP solution are two separate capabilities.

Proposal 21: There is no capability signalling for support of EDT for the CP solution.
Proposal 22: RAN2 to discuss capability signalling for support of EDT for the UP solution 

Discussion point 15: eNB support for EDT
All companies agree that separate indications for CP and UP are needed. Three companies think that support for the CP solution can be implicit on presence of (N)PRACH resources for EDT. Four companies think that explicit indications are needed for both CP and UP. One company thinks that different TBS could be broadcast for CP and UP and this be used as an implicit indication.
Proposal 23: An indication of eNB support for EDT for the CP solution and an indication of eNB support for EDT for the UP solution are explicitly signalled in SIB2 (SIB2-NB).

Other issues

A number of other issues have been raised, we propose they are discussed based on contribution

· Modelling of RRC-MAC interactions for EDT MSG3 transmission and retransmission 
· For the UP behaviour, UE behaviour when the legacy grant is received in response to an EDT request.
· For the UP behaviour, multiplexing of data with RRCConnectionResume message.

· For the CP solution, reliability of the data
· Excessive padding despite multiple associated TBS and blind decoding
· Mobile Terminated case
4 Conclusion 

Based on the outcome of the email discussion, the following proposals have been made.
Proposal 1: EDT description is captured in the connection procedures in sections 5.3.1 and 5.3.3.

Proposal 2: Keep the message names as they are: RRCEarlyDataRequest/ RRCEarlyDataComplete.

Proposal 3: NAS does not need to differentiate EDT or not when requesting the establishment/ resumption of the connection and the decision to use EDT is taken by RRC. 

Proposal 4: EDT can only be triggered with establishment cause mo-Data, mo-ExceptionData (NB-IoT only) and delayTolerant with call type ‘originating calls’. 

Proposal 5: We will not specify conditions on further UL/DL data in addition to the UL data fitting in the TBS for EDT.
Proposal 6: RRCConnectionReject can be a response to RRCConnectionResumeRequest for EDT and indicates unsuccessful delivery of the UL data. The UE performs the same actions as per legacy. 

Proposal 7: RAN2 to discuss which actions are required, if any, w.r.t. NCC.

Proposal 8: For a UE supporting EDT for the UP solution, drb-ContinueROHC can be indicated in RRCConnectionRelease with suspend indication, the UE resumes ROHC if the UE initiates EDT in the same cell where it received RRCConnectionRelease.

Proposal 9: multiToneSupport and multiCarrierSupport IEs are not included in RRCEarlyDataRequest.

Proposal 10: RAN2 to discuss cell reselection measurement and reselection during early data transmission. 
Proposal 11: dedicatedInfoNAS in RRCConnectionSetupComplete in response to RRCEarlyDataRequest is always set to a zero-length octet string. This will be captured in the normative text.

Proposal 12: dedicatedInfoNAS is always included in RRCConnectionSetupComplete in response to RRCConnectionResumeRequest for EDT.

Proposal 13: T300, T302, T303, T305, T306, T308, T320 and T322 are stopped upon reception of RRCEarlyDataComplete. Other timers are not stopped.
Proposal 14: RAN2 to discuss the inclusion of releaseCause in RRCEarlyDataComplete.

Proposal 15: Both ‘separate PRACH resources per CE level for EDT and non-EDT’ and ‘separate preambles within a PRACH resource for EDT and non-EDT’ can be configured.

Proposal 16: On any carrier (anchor or non-anchor), it is possible to configure 0, 1, 2 or 3 NPRACH resources for EDT.

Proposal 17: Delta configuration for nprach-ParametersList-EDT is relative to nprach-ParametersList on the anchor carrier.

Proposal 18: mac-ContentionResolutionTimer is not extended for EDT.
Proposal 19:T300 is extended for EDT. A new timer (T300-EDT) is signalled.

Proposal 20: Support for EDT for the CP solution and support for EDT for the UP solution are two separate capabilities.

Proposal 21: There is no capability signalling for support of EDT for the CP solution.
Proposal 22: RAN2 to discuss capability signalling for support of EDT for the UP solution.
Proposal 23: An indication of eNB support for EDT for the CP solution and an indication of eNB support for EDT for the UP solution are explicitly signalled in SIB2 (SIB2-NB).
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�Not sure if this is needed if NW wants to send UE to connected mode.
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