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1. Introduction
RAN2#101bis achieved significant progress for support of Early Data Transmission (EDT) with number of agreements as follows [1];  
	Agreements
- EDT description is captured in the connection procedures in sections 5.3.1 and 5.3.3.

- RRCEarlyDataRequest and RRCEarlyDataComplete are used.
- NAS layer does not need to indicate an intention to use EDT when requesting the establishment/resumption of a connection and the decision to use EDT is taken by the AS layer.
- Only the following establishment causes apply to EDT: mo-Data, mo-ExceptionData (NB-IoT only) and delayTolerant with call type ‘originating calls’.
- If EDT has been triggered the UE shall not send BSR in Msg3, i.e. the eNB may assume that there is no data to follow in the UL, which means that BSR is equal to 0 implicitly.
- RRCConnectionReject can be a response to RRCConnectionResumeRequest for EDT and it indicates unsuccessful delivery of the UL data.
- multiToneSupport and multiCarrierSupport IEs are not included in RRCEarlyDataRequest.
- RAN2 does not intend to capture the behaviour regarding cell reselection during EDT, i.e. up to UE implementation.
- dedicatedInfoNAS in RRCConnectionSetupComplete in response to RRCEarlyDataRequest is always set to a zero-length octet string. This will be captured in the normative text.
- dedicatedInfoNAS is always included in RRCConnectionSetupComplete in response to RRCConnectionResumeRequest for EDT.
- T300, T302, T303, T305, T306, T308, T320 and T322 are stopped upon reception of RRCEarlyDataComplete.
- releaseCause is not included in RRCEarlyDataComplete. “Other” is implicit.
- For eMTC, it should be possible for the network to configure both ‘separate PRACH resources, i.e. time and frequency, per CE level for EDT and non-EDT’ and/or ‘separate preambles within a RACH resource for EDT and non-EDT’.
- For NB-IoT, it should be possible to configure 0, 1, 2 or 3 NPRACH resources for EDT on any carrier, i.e. anchor and/or non-anchor carriers. All carriers should have equal probability.

- For NB-IoT and eMTC, it should be possible not to configure PRACH resources for EDT for some of the CE levels/NPRACH repetition levels.

- Delta configuration for nprach-ParametersList-EDT on any carrier is relative to nprach-ParametersList if any on the same carrier, otherwise nprach-ParametersList on the anchor carrier.
- For NB-IoT, a new mac-ContentionResolutionTimer is introduced for EDT with the legacy value range.

- For eMTC, a new mac-ContentionResolutionTimer is introduced for EDT with an extended value range. The value range is FFS.

- A new T300 is introduced for EDT with an extended value range.
- Support for EDT for the CP solution and support for EDT for the UP solution are considered separately with respect to UE capabilities.

- Support of EDT for CP solution is optional with no capability signalling. RAN2 assumes that this agreement, i.e. whether there is any capability signalling, can be reconsidered when discussing the solution for MT EDT.
- Support of EDT for UP solution is optional with capability signalling.
- The indication of eNB support for EDT for the CP and UP solutions are explicitly signalled in SIB2 (SIB2-NB).


	Agreements
- If a UE is suspended without NCC, UE shall not initiate EDT.
- NCC is optionally provided in RRCConnectionRelease message with suspend when the UE is using EDT or the UE is in RRC_CONNECTED.
- Send an LS to SA3 (cc:RAN3) to check whether there are any concerns if old or new keys are used and what their suggestion would be, and whether any additional parameters need to be included in the calculation of shortResumeMAC-I for Msg3 in EDT considering that security issues such as replay attack and MiM attack exist in legacy RRC resume procedure.



In this contribution, the remaining issues to complete EDT functionality is discussed. 
2. Discussion 
2.1. Implicit “BSR = 0” in Msg3 
RAN2 reached the following agreement [1]:  
	- If EDT has been triggered the UE shall not send BSR in Msg3, i.e. the eNB may assume that there is no data to follow in the UL, which means that BSR is equal to 0 implicitly.


It could be naturally understood that the intention is no data available for transmission after EDT, in terms of (at least) UL transmission. In other words, the UE is prevented from initiating EDT if the UL data size exceeds the broadcasted maximum TBS. 
On the other hand, the definition of triggering “BSR = 0” (i.e., the condition not to cancel the zero byte BSR, to realize Release Assistance Indication for NB-IoT and BL UE) considers no data to be sent as well as to be received in the near future, as follows [2] 
	For NB-IoT or BL UEs:

-
if rai-Activation is configured, and a buffer size of zero bytes has been triggered for the BSR, and the UE may have more data to send or receive in the near future:

-
cancel any pending BSR.


The typical use case of EDT assumes the data for transmission/reception is completed in Msg3 and Msg4 without transitioning to RRC Connected, e.g., a sensor data reporting on UL EDT and its upper layer ACK on DL EDT. However, the statement in latest agreement “which means that BSR is equal to 0 implicitly” may not be suitable for describing this case. 
Observation 1 It’s not crystal clear whether the latest agreement “which means that BSR is equal to 0 implicitly” intends no more data for only UL, or both UL and DL. 
If the intention of the statement is only for the UL buffer status, RAN2 should identify how to capture “no more data” in the specification without using the term “BSR is equal to 0”. 
If the intention of the statement is also for the expected DL reception, then RAN2 needs to further discuss specific DL cases e.g., no DL case (e.g., UDP type in UL EDT), one DL case (e.g., TCP ACK in DL EDT), how to identify the one DL fits within DL EDT in terms of radio resource (due to DL TBS) and round-trip time (due to T300-EDT), etc. 
Proposal 1 RAN2 should clarify how to capture the agreement “which means that BSR is equal to 0 implicitly” in the specification. 
2.2. Fallback scenarios 
The NW-initiated fallback scenario has been discussed many times and realized by Msg4 with either RRC Connection Setup (for CP EDT) or RRC Connection Resume (for UP EDT). The NW-initiated fallback will be performed e.g., when the DL data cannot be transmitted in Msg4 DL EDT due to insufficient DL resource and/or data arrival after T300-EDT expiry. 
Observation 2 NW-initiated fallback is always allowed due to eNB implementations and/or upper layer problems outside eNB. 
The UE-initiated fallback scenario has not been discussed explicitly but somewhat pointed out in the last online discussion, i.e., some companies think this is applicable to the case when a new data arrives after EDT Indication on Msg1 but before EDT on Msg3 while other companies think it’s only associated with the support of segmentation [1]. 
In view of the agreement “NAS layer does not need to indicate an intention to use EDT when requesting the establishment/resumption of a connection and the decision to use EDT is taken by the AS layer.” [1], our understanding is that there is a real possibility additional UL data is delivered to AS layer after EDT Indication is sent, especially for MTC UE that handles multiple applications, with the agreement “
Observation 3 UE-initiated fallback scenario may be worth considering due to another UL data arrives between EDT Indication on Msg1 and UL EDT on Msg3. 
The UE-initiated fallback assumes the UE may send Msg3 without data, i.e., legacy Msg3, even after sending EDT Indication on Msg1. However, the problem is that the UL resource allocation is already provided on Msg2, i.e., larger UL grant size for UL EDT on Msg3. If the UE wants to send legacy Msg3 on the larger UL grant size, the padding issue comes up again. One possible solution would be to consider whether the blind decoding options on Msg3 always allow for legacy Msg3 size, i.e., the minimum TBS for UL EDT is always assumed to be the same as the legacy size [3]. It’s preferable the legacy size is considered as an additional option to four blind options with around 320 bits as minimum TBS. 
Proposal 2 RAN2 should discuss whether the EDT UL grant should always allow the blind decoding option for legacy Msg3 size, in addition to the agreed 4 options. 
2.3. Assistance information in RRC Connected 
2.3.1. NCC provisioning 
RAN2 agreed that the UE shall not initiate UP EDT if NCC has not been provided by RRC Connection Release [1]: 
	- If a UE is suspended without NCC, UE shall not initiate EDT.
- NCC is optionally provided in RRCConnectionRelease message with suspend when the UE is using EDT or the UE is in RRC_CONNECTED.


In case NCC is provided within the EDT procedure, the eNB knows that the UE will likely use EDT next time since it’s used this time. For example, the eNB may decide to stop providing NCC if the UE does not use it N times, i.e., the UE initiates RRC Connection Request instead. 
However, in case the UE is in Connected (e.g., when the first time to provide NCC), it’s still unclear how the eNB determines whether NCC should be provided to this UE since the UE Capability alone does not indicate the UE’s preference for using EDT. 

Observation 4 The eNB may not know whether NCC needs to be provided to the EDT-capable UE in RRC Connected. 
The possible solutions could be considered as follows; 
· Option 1: The eNB always provides NCC when it releases the EDT-capable UEs. 

· Option 2: The eNB determines whether to provide NCC, per UE, based on UE’s preference. 
Option 1 is simple and has no impact to the specification, while Option 2 is a smarter way. Option 2 allows the NW to take into account the probability that the UE may initiate EDT in the future, and also allows the UE to inform the eNB of its preference, i.e., similar to the various preference indications specified in [5]. In this sense, it’s preferable to introduce the EDT preference indication as additional UE Assistance Information. 
Proposal 3 RAN2 should introduce the EDT preference indication in UE Assistance Information, e.g., in order for the eNB to determine whether to provide NCC to the EDT-capable UE in RRC Connected. 

2.3.2. NW optimization 
The optimal usage of EDT is beneficial from both perspectives of NW and UE, e.g., increased capacity and improved power consumption, but the usefulness of EDT will depend on both NW configuration and MTC application behaviour [3]. Thus, the NW may change its configuration in the mid-term and/or need optimizations in the long term, from the perspective of configuring the maximum TBS / blind decoding options for UL EDT and as well as the timers (T300-EDT and Contention Resolution timer-EDT). 
Observation 5 NW configuration change / optimization will be necessary to maximize the benefits of EDT. 
Some NW implementation may allow such NW optimization, e.g., by monitoring UE behaviours in RRC Connected. However, the data size and the upper layer round-trip time are from requirements of MTC applications implemented in UEs. 

Observation 6 The configuration of EDT should be based on the requirements of the MTC applications. 
In view of the above observations, it should be considered as part of NW optimization whether the UE should provide feedback regarding its intended application, esp. in regards to the UL data size.  Before the UE transitions back to RRC IDLE (e.g., sending RAI), the UE should have the opportunity to inform the eNB of its preferred TBS for EDT, as an assistance information.  Such assistance information may be integrated with the EDT preference indication suggested in Proposal 3 above. 
Proposal 4 RAN2 should agree to allow the UE to send the assistance information for TBS/timer configuration optimization, e.g., its preferred TBS and its preferred T300-EDT. 
3. Conclusion 
In this contribution, the remaining issues concerned to complete introducing EDT functionality are discussed and the possibility solutions are provided.  RAN2 is kindly asked to take into account the proposals below: 
Observation 1
It’s not crystal clear whether the latest agreement “which means that BSR is equal to 0 implicitly” intends no more data for only UL, or both UL and DL. 
Proposal 1
RAN2 should clarify how to capture the agreement “which means that BSR is equal to 0 implicitly” in the specification.
Observation 2
NW-initiated fallback is always allowed due to eNB implementations and/or upper layer problems outside eNB.
Observation 3
UE-initiated fallback scenario may be worth considering due to another UL data arrives between EDT Indication on Msg1 and UL EDT on Msg3.
Proposal 2
RAN2 should discuss whether the EDT UL grant should always allow the blind decoding option for legacy Msg3 size, in addition to the agreed 4 options. 
Observation 4
The eNB may not know whether NCC needs to be provided to the EDT-capable UE in RRC Connected. 
Proposal 3
RAN2 should introduce the EDT preference indication in UE Assistance Information, e.g., in order for the eNB to determine whether to provide NCC to the EDT-capable UE in RRC Connected.
Observation 5
NW configuration change / optimization will be necessary to maximize the benefits of EDT.
Observation 6
The configuration of EDT should be based on the requirements of the MTC applications.
Proposal 4
RAN2 should agree to allow the UE to send the assistance information for TBS/timer configuration optimization, e.g., its preferred TBS and its preferred T300-EDT.
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