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Introduction
[bookmark: _Ref178064866]In the revised WIDs for feNB-IoT and efeMTC for LTE [1][2], the following improvements are listed as objectives:
	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] 



and
	· Support early data transmission [RAN2 lead, RAN1, RAN3]
· Evaluate power consumption/latency gain and specify necessary support for DL/UL data transmission on a dedicated resource during the Random Access procedure (after PRACH transmission and before the RRC connection setup is completed) at least in the RRC Suspend/Resume case.



The topic has been discussed in RAN2#99 through RAN2#101bis, with a number of agreements. The current status is reflected in running CRs [3][4][5].
To progress discussion in open issues for RAN2#102, the following email discussion was agreed:
 [101bis#77][NB-IoT/eMTC] RRC-MAC interaction in EDT [Ericsson] 
-	Intention: to progress the discussion and identify/address the open issues.
	Intended outcome: Report to next meeting
	Deadline:  Thursday 2018-05-10

The intention of this email discussion is thus to progress the discussion on RRC-MAC interactions, including details on UE procedures when triggering EDT for MO data and fallback scenarios. These issues have been discussed for example in [6][7][8][9][10] and [11].
 
The structure of this email discussion template is as follows: First part of the discussion is about triggering conditions for EDT and which protocol layers should do what, and if there is need to specify interactions and to what extent. The second part of the discussion is about the cases where PDU provided to MAC layer for Msg3 transmission does not fit to the provided UL grant. Third part of the discussion considers re-transmission of Msg3 and possible need to specify the behaviour for such cases. 
Discussion
General overview and triggering of EDT for MO data
General overview of random access procedure for EDT
The following lists the understanding of how initiation, normal continuation or fallback for EDT would work based on the current discussions. As such, the list is one interpretation and may contain some aspects still considered FFS. Companies are invited to comment the provided steps, but also note that many of the listed steps further point to later discussion points (DPs) on possible details and interactions to be captured in the specifications. 
1. In the current running CR for TS 36.331, RRC layer makes first check for EDT, i.e. whether it is configured in the cell and under what conditions and constructs an RRC CCCH PDU and submits it to lower layers. See DPs 2 and 3 for discussion of details.

2. MAC receives CCCH PDU (for CP and UP) and DTCH PDU (for UP) from RLC layer and initiates random access. 

3. MAC determines initial CE level / PRACH repetitions based on measurements. A check is made if potential Msg3 can fit to TBS signalled for EDT in system information for the corresponding enhanced coverage level for EDT (FFS). Ramping up is performed as currently specified in [12]. See DPs 2, 4 and 5 for discussion.
 
a. If Msg3 does not fit or it is not possible to use EDT for the current coverage level, i.e. no TBS signalled, a legacy procedure is triggered. This can happen also after when RAR has not been received when ramping up. See DP 6 for following actions.

b. Otherwise, random access is continued assuming EDT can be used.

4. MAC selects a preamble/subcarrier configured for EDT, continues with random access procedure and instructs the PHY layer to transmit the preamble. 

5. MAC receives random access response (RAR) with UL grant. See DP 9 for discussion of case when no RAR is received. 

a. If RAR does not contain an EDT grant (i.e. contains legacy grant), continue with fall-back to legacy procedure, see DP 7 for following actions.

b. If RAR contains a grant for EDT, but Msg3 does not fit in the provided grant, see DP 8 for following actions.

c. If RAR contains a grant for EDT, and Msg3 fits in the provided grant, continue with transmission of Msg3 (for EDT).

6. For initial Msg3 transmission attempt, MAC obtains the MAC PDU from the “Multiplexing and assembly” entity and stores it in the Msg3 buffer, UE transmits Msg3 and MAC starts mac-ContentionResolutionTimer for EDT. For any subsequent attempts Msg3 is taken from the buffer before transmitting it. 

a. Possible Msg3 retransmissions are discussed in DP 11.

7. If contention resolution is successful, the random access procedure for EDT ends. Unsuccessful contention resolution is further discussed in DP 10. 


Discussion point 1: Do you agree with the above general overview of Msg3 transmission for EDT? Please elaborate on any differing views or missing aspects, but also note the following detailed discussion points for discussion of further details.
	Company
	Yes / No
	Comments

	Huawei, HiSilicon
	Yes,  except for 5b
	We do not see when case 5b can happen otherwise except new data arrival to the UE. We don’t need to distinguish the two cases in the specification.

	Intel
	Yes
	But we also agree the case 5b is unlikely scenario as for simplicity segmentation is deprioritized and BSR = 0 is assumed in Msg3.

	III
	Yes
	We agree with Huawei that eNB should allocate UL grant either for EDT Msg3 with largest TBS or legacy Msg3. 

	LG
	Yes
	Same understanding with other companies regarding 5b. 

	Qualcomm
	Yes
	Same comment as other companies regarding 5b.

	Ericsson
	Yes
	It seems we don’t need to distinguish 5b in the specifications.



Specification impact of triggering EDT
Based on the existing RAN2 agreements for EDT, a UE shall not initiate EDT if the UL data (i.e., the total size of the transmission) would not fit in the maximum TBS broadcasted in system information. The agreement for TBS check from RAN2#100 is: 
· The UE initiates EDT in Msg1 when the size of Msg3 including the user data, which UE intends to transmit, is equal or smaller than the maximum possible TBS size for Msg3 broadcast per CE.

And in RAN2#101bis the following agreement was made on triggering EDT:
· 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.

In the current running CR for RRC [3], a TBS check is made (Section 5.3.3.1b in [3]): 
1> the UL data including MAC headers and MAC CEs, if any, can fit in one transmission, i.e. the size of the resulting MAC PDU is smaller than or equal to the TBS signalled in edt-TBS for corresponding CE level (edt-TBS for corresponding NPRACH resource in NB-IoT);
And the following Editor’s note is captured in the running CR for MAC [4]:
· Editor’s note: It is assumed that if EDT is initiated, the PRACH resource for EDT is avaialble and potential message size (UL data available for transmission plus MAC header and, where required, MAC control elements) is less than or equal to maximum UL grant size for Msg3 broadcast for the selected enhanced coverage level.

Currently the MAC layer would initiate the random access procedure when the CCCH/DTCH PDU arrives, thus it may not be possible for the RRC layer to check beforehand the conditions for EDT based on the PDU size, as the (N)PRACH repetition level may not be known to the RRC layer when building the initial RRC message. 
Thus, it should be clarified if there is a need to specify some additional behaviour related to building the RRC message, or if this can be left up to UE implementation. Likewise, it should be clarified which protocol initiates or triggers EDT and what actions should be specified. 
DP2 is about clarification on which protocol(s) should be involved in triggering EDT. DPs 3 and 4 below then discuss the details for conditions in MAC and RRC.

Discussion point 2: How should the agreement for TB size check be captured in the specifications, e.g., what layers (MAC/RRC/both/other) should be involved and what would be the specified actions. Please elaborate on the reasoning for the provided preference. 
	Company
	Comments

	[bookmark: OLE_LINK267][bookmark: OLE_LINK268][bookmark: OLE_LINK269]Huawei, HiSilicon
	RRC and MAC should be involved to perform the TB size check.
Since RRC layer cannot know CEL, RRC layer should check whether the resulting MAC PDU is smaller than or equal to the largest TBS signalled in edt-TBS.
MAC layer performs further TB size check based on the CEL, i.e., whether there is (N)PRACH resource for corresponding CEL can be used for EDT and whether the resulting MAC PDU is smaller than or equal to the TBS signalled in edt-TBS for corresponding CE level.
Note that having MAC checking the TB size for CEL allows to hide CE ramping to RRC.

	Intel
	Based on the current endorsed RRC spec, it is assuming that MAC provides RRC with the current CE level upon request and RRC check the TBS size based on the edt-TBS based on current CE level. Basically RRC provides the first pass check.
However this first pass check is not sufficient as radio condition may change, MAC may have to do the subsequent check at least in case of power ramping.
We are also fine RRC first checks if the resulting MAC PDU is smaller or equal to the largest TBS broadcast in the system information regardless of CE level.

	III
	Based on RAN1#92bis agreements that the largest TBS is configured per CE level in SIB, RRC needs the CE level information when checks if the resulting MAC PDU is smaller than or equal to the largest TBS. RRC may know CE level information from lower layer by preforming RSRP measurements. It should be implementation issue. 

	LG
	Both RRC and MAC are involved for the TB size check and either of two can perform the TB size check. We are not quite sure how much details we should specify and how much leave to UE implementation in this stage because there are many design ways.
The UE should compare Msg3 size with the TB size (1) to decide EDT triggering and (2) optionally to decide fallback when the CE level changes. For (2), if the UL data is very small and the size is always smaller than the all possible TB sizes, the UE does not check the size when the CE level changes. 
We think RRC can perform the size comparison for both cases but if MAC does, it is also fine with us.

	Qualcomm
	Based on RAN1#92bis agreements that the largest TBS is configured per CE level in SIB, RRC needs the CE level information when checking if the resulting MAC PDU is smaller than or equal to the largest TBS. It can be left up to implementation how RRC get the CE level information.

	Ericsson
	MAC layer should do the TBS check and it is not necessary for RRC to do the check. In any case there seems to be no need to specify the details of the interaction between MAC and RRC for such check before initiating EDT – it can be left up to UE implementation.



Current running 36.331 CR [3] on initiating EDT: 
	5.3.3.1b	Conditions for initiating EDT
A BL UE, UE in CE or NB-IoT UE can initiate EDT when all of the following conditions are fulfilled: 
1>	the upper layers request establishment of an RRC connection, the UE supports EDT for the Control Plane CIoT EPS optimisation, and SystemInformationBlockType2 (SystemInformationBlockType2-NB in NB-IoT) includes cp-EDT; or 
1>	the upper layers request resumption of an RRC connection, the UE supports EDT for User Plane CIoT EPS optimisation, and SystemInformationBlockType2 (SystemInformationBlockType2-NB in NB-IoT) includes up-EDT, and the UE has a stored value of the nextHopChainingCount provided in the RRCConnectionRelease message with suspend indication during the preceding suspend procedure;
1>	the establishment or resumption request is for mobile originating calls and the establishment cause is mo-Data or mo-ExceptionData or delayTolerantAccess; 
1>	SystemInformationBlockType2 (SystemInformationBlockType2-NB in NB-IoT) includes edt-parameters; 
[bookmark: OLE_LINK270][bookmark: OLE_LINK271][bookmark: OLE_LINK254][bookmark: OLE_LINK255][bookmark: OLE_LINK256][bookmark: OLE_LINK257][bookmark: OLE_LINK258][bookmark: OLE_LINK263][bookmark: OLE_LINK264][bookmark: OLE_LINK265][bookmark: OLE_LINK266]1>	the UL data including MAC headers and MAC CEs, if any, can fit in one transmission, i.e. the size of the resulting MAC PDU is smaller than or equal to the TBS signalled in edt-TBS for corresponding CE level (edt-TBS for corresponding NPRACH resource in NB-IoT);
NOTE:	Upper layers request or resume an RRC connection. The interaction with NAS is left to UE implementation.




Moreover, in sections 5.3.3.3 and 5.3.3.3b in the running CR, actions related to transmission of RRCConnectionResumeRequest and RRCEarlyDataRequest messages, respectively, are captured. 
In the following discussion points, please elaborate on any possible differences between UP and CP solutions.
Discussion point 3: What conditions, if any, should be captured in RRC for initiation of EDT and building the initial RRC PDU for EDT. Please consider the current baseline in running RRC CR [3]. 
	Company
	Comments

	[bookmark: OLE_LINK272][bookmark: OLE_LINK273]Huawei, HiSilicon
	We think the conditions 1 to 4 captured in the current running RRC CR are OK. The last condition can be revised as:
1>	the whole data can fit in one transmission, i.e. the size of the resulting MAC PDU is smaller than or equal to the largest TBS signalled in edt-TBS for corresponding CE level (edt-TBS for corresponding NPRACH resource in NB-IoT);

	Intel
	In case, RRC can determine the CE level from the help of MAC, no change is needed. Otherwise we are fine the change suggested by Huawei.

	III
	Based on discussion point 2, RRC may know CE level from lower layer. Therefore, no change is required. 

	LG
	We prefer to keep the current running CR. 

	Qualcomm
	No changes are required.

	Ericsson
	We agree with Huawei on the first four conditions. For the condition of size comparison, we think the size comparison can also be only left for MAC layer to handle, see also our replies to DP1 and DP2.
If a condition in RRC is kept similar to the running CR, then we don’t think it should refer to current or corresponding CE level as that may not be clear to RRC and such interactions should be left up to implementation.



Discussion point 4: What conditions, if any, should be captured in MAC for initiation of EDT?
	Company
	Comments

	[bookmark: OLE_LINK283][bookmark: OLE_LINK284]Huawei, HiSilicon
	· There is (N)PRACH resource for EDT in the corresponding CE level ;
· The resulting MAC PDU is smaller than or equal to the TBS signalled in edt-TBS for corresponding CE level.

	Intel
	· (N) PRACH resource for the selected CE level.
· Resulting Msg3 size is smaller than or equal to the TBS present in edt-TBS for the selected CE level.
· There is no further new UL data to transmit.

	III
	· (N)PRACH resource for EDT is given by random access response. 

	LG
	Same view with Intel

	Qualcomm
	· (N) PRACH resource for the selected CE level.
· Resulting Msg3 size is smaller than or equal to the TBS present in edt-TBS for the selected CE level/NPRACH resource.

	Ericsson
	In 5.1.1 of TS 36.321, the MAC should have a size comparison for the max TBS corresponding to current CE level. In case the potential Msg3 does not fit, non-EDT (N)PRACH resource will be selected instead. 
In subsection 5.1.4 of TS36.321, whenever the MAC considers a new CE level, it should be specified how the data size comparison is performed and further actions required if the max TBS for selected CE level is smaller than the size of Msg3.




Discussion point 5: Is there a need to specify any additional MAC/RRC interactions not discussed above for initiating EDT? 
	Company
	Comments

	Huawei, HiSilicon
	No

	LG
	No

	Qualcomm
	No

	Ericsson 
	No



Fall-back to legacy procedures

Once EDT is triggered, there are different cases where UE and/or network may need to continue with legacy RRC signalling (i.e. continue with legacy RRC connection setup or connection resume procedures). The running CR for 331 currently captures: 

	5.3.3.3c	UE actions upon receiving EDT fallback indication 
Editor’s Note: 	The modelling of RRC-MAC interactions for EDT MSG3 transmission and retransmission is FFS. It has been agreed, at least for the CP solution, that if the grant is too small to send the data, the UE shall revert to the legacy procedure. How this is performed needs to be specified.



In the following discussion points, the intention is to discuss the details of fall-back when Msg3 intended for EDT does not fit in the provided UL grant. The intended outcome of the discussion points is to understand what exactly is needed to be captured in specifications (and what can be left up to UE implementation). 

Not large enough TBS for EDT during preamble selection
Before a preamble is transmitted, either for initial transmission, or after RAR has not been received, it may be possible there is no EDT (N)PRACH resource for the current coverage level or Msg3 would not fit in the maximum TBS for the coverage level. 
The following Editor’s note is captured in the running CR for MAC [4]:
· Editor’s note: It is FFS what happens when the maximum TBS for EDT for the enhanced coverage level broadcast in system information is smaller than the size of Msg3 in the Msg3 buffer in case UE considers to be in the next enhanced coverage level. 

Discussion point 6: Before preamble selection, in case MAC layer determines potential Msg3 would not fit in maximum TBS signalled in SI, or there is no PRACH resource for EDT for the current coverage level before transmission of the random access preamble, what UE actions should be captured in specifications, if any? Please also comment on any differences for CP and UP solutions. 
 
	Company
	Comments

	[bookmark: _Hlk513207146]Huawei, HiSilicon
	MAC layer: 
· Notify RRC that EDT cannot be used.
· Upon instruction from the RRC layer to continue w/o EDT, MAC layer flushes the MSG3 buffer and continues as per legacy RA procedure (i.e. w/o resetting power ramping or no attempts).
RRC layer:
· For both CP and UP solution, upon notification from MAC layer, RRC layer stops using EDT and submits legacy RRC message to the lower layers for transmission and instructs MAC to continue the random access procedure w/o EDT.
· For UP solution, before submitting legacy RRC message to the lower layers, RRC shall first revert to the state prior to EDT, i.e. deactivate security, re-establish RLC for all SRBs and DRBs and suspend all SRBs/DRBs other than SRB0.
For the UP solution, if the fallback happens after MSG3 transmission (see example in section 2.3), we can leave to the UE implementation the retransmission of the user data.

	Intel
	UE implementation:
When RRC decides to use EDT, it sends two RRC messages and MAC layer can maintain two Msg3 for (1) legacy RRC message (2) RRC message concatenating with NAS PDU or to be multiplexed with UL data in DTCH. How UE maintains two RRC messages in CCCH buffer or two Msg3 buffer is up to UE implementation. 
Note similar procedure is agreed for NB-IoT to update the DPR for Msg3. UE can maintain two Msg3s with different DPR and send the correct one in Msg3 grant. It is up to UE how to update DPR in Msg3.
MAC layer:
· Notify RRC layer that EDT cannot be used (probably RRC needs to adjust contention resolution timer and for CP solution, handle the NAS PDU).
· Flush Msg3 buffer (or in case UE may have two Msg3, then drop the Msg3 associated with EDT and keep the Msg3 for legacy RRC message). 
· Proceed to the selection of a Random Access Resource for legacy RRC connection procedure.
· When RAR is received and Msg3 buffer is empty, obtain MAC PDU corresponding to size of UL grant. In this case, MAC PDU is built from the legacy RRC message. Another RRC message in CCCH, if any, is dropped.
· For CP solution, 
· NAS PDU can be sent in Msg5. 
· For UP solution,
· Follow legacy procedure to receive Msg4 (at this point only verification of shortResumeMAC-I is needed). The difference is that UE can ignore the NCC in Msg4 as this has already been received and used. UE can continue using activated AS security. Data in DTCH is RLC AM so it will be retransmitted.
· 
· 

	III
	One of possible implementations is that RRC entity transmits two RRC messages to MAC entity that one is EDT Msg3 and the other is legacy Msg3. RRC When the provided UL grant is for legacy Msg3, the MAC entity delivers the legacy Msg3 to lower layer and drops EDT Msg3. MAC entity may not need to notify RRC which Msg3 is transmitted because RRC will know after receiving Msg4. (i.e. RRCEarlyDataComplete or RRCConnectionSetup)
The implementation can be adopted for both CP and UP solutions. 

	LG
	We do not want to specify too much details in specification.
Submission of two versions of RRC messages to MAC is left to UE implementation.
Generally fine with Huawei’s view. For UP solution, RRC resumes for EDT after indication regarding UL grant from MAC.

	Qualcomm
	We also do not want to over-specify. Generally fine with Intel’s comments on what can be left up to UE implementation and on Intel and HW’s suggestions on what maybe specified.

	Ericsson
	Once the MAC layer determines that it is not suitable to use EDT, the interactions between MAC and RRC layer to revert to legacy procedure should be specified. This should be captured in subsection 5.1.1 Random Access Procedure initialization in MAC specification. 
In RRC spec, this should be captured in 5.3.3.2 Initiation, i.e., after RRC initiates lower layers to transmit the RRCConnectionResumeRequest for UP or RRCEarlyDataRequest for CP. For UP solution, nothing additional needs to be captured. For CP solution RRCConnectionRequest should be sent instead. 
For UP solution, given that NCC has been provided and we see no negative impact if the UE continues with the subsequent steps, i.e. with security reactivation, bearer resumption, state restoration. On contrary, continuing such EDT-like steps before Msg3 is beneficial in that Msg4 is ciphered and integrity protected. Note that when falling back, Msg1 and Msg2 can be as per legacy.




Msg3 for EDT does not fit in the provided grant
The following discussion points consider the cases when UL grant has been received for Msg3 transmission. The grant for Msg3 could be a legacy grant, or an “EDT grant” including possibilities for UE to select from different TB sizes to be used. However, even for the latter case, it may happen Msg3 could not fit in the provided grant. 
The following Editor’s note is captured in the running CR for MAC [4]:
· Editor’s note: It is FFS how MAC/RRC interaction is modeled and what are the actions when EDT was initiated and the UL grant provided in Random Access Response message is for legacy Msg3. 

Discussion point 7: In case legacy UL grant is provided for Msg3 and the RRC PDU is intended for EDT, is there a need to specify behaviour in MAC/RRC layer, or can the UE behaviour be left up to implementation?   Please also comment on any differences for CP and UP solutions.
	Company
	Comments

	[bookmark: OLE_LINK306][bookmark: OLE_LINK307][bookmark: OLE_LINK308]Huawei, HiSilicon
	Same as Discussion point 6. 

	Intel
	Similar to Discussion point 6 but with following difference in MAC
MAC layer:
· Notify RRC layer that EDT cannot be used (probably RRC needs to adjust contention resolution timer and for CP solution, handle the NAS PDU).
· If UE has two Msg3 in the Msg3 buffer, 
· drop the Msg3 associated with EDT and keep the Msg3 for legacy RRC message. 
· Else
· Flush the Msg3 buffer
· obtain MAC PDU corresponding to size of UL grant. In this case, MAC PDU is built from the legacy RRC message. Another RRC message in CCCH associated with EDT, if any, is dropped.
· Transmit the legacy Msg3 in the provided UL grant.
· For CP solution, NAS PDU can be sent in Msg5. For UP solution, receive Msg4 verifying shortResumeMAC-I but ignore NCC and continue using the same AS security. Data in DTCH is RLC AM so it will be retransmitted.


	III
	Basically we agree with Intel’s proposal. One difference is MAC does not notify RRC layer about which Msg3 is delivered and RRC will know after receiving Msg4. For NB-IoT, the contention resolution timer for EDT is configured with legacy value range, and it’s not necessary to re-configure the timer when delivering legacy Msg3.   

	LG
	I think only NCC is available but security has not been activated before preamble selection.

	Qualcomm
	Similar to DP6. Regarding Intel’s suggestions to DP7, we think anything related to “two Msg3” cannot be specified. It is up to implementation. 

	Ericsson
	See our replies in DP6



Discussion point 8: In case MAC layer cannot fit Msg3 in the UL grant for EDT, is there need to specify behaviour in MAC/RRC layer, or can the UE behaviour be left up to implementation?  Please also comment on any differences for CP and UP solutions.

	Company
	Comments

	[bookmark: OLE_LINK314][bookmark: OLE_LINK315][bookmark: OLE_LINK316][bookmark: OLE_LINK317]Huawei, HiSilicon
	Same as discussion point 6. 
We do not see when this can happen otherwise except new data arrival to the UE. We don’t need to distinguish the two cases in the specification.

	Intel
	We agree, the EDT grant shall correspond to the maximum TBS broadcast in the SI for indicated CE level via Msg1. It is because BSR in Msg3 is assumed zero and segmentation may not be supported.
If it cannot fit Msg3 due to new UL data arrival or legacy Msg3 UL grant, this needs to be handled in the same way in Discussion point 7, no different solution is required. 

	III
	We agree with Huawei. 

	LG
	There is no guarantee that no further UL data arrives. 
For CP solution, the UE fallbacks to the legacy procedure.
For UP solution, we suggest to support segmentation.

	Qualcomm
	Agree with Huawei.

	Ericsson
	Similar to our replies in DP6. In such case, however, for UP solution it is possible to use segmentation, but this does not require MAC-RRC interactions.



[bookmark: _Ref189046994][bookmark: _Ref509241239]
Other aspects
No RAR received
In case of RAR is not received, Section 5.1.4. in MAC details the UE actions [12]. The following discussion point is about if anything needs to be captured, or if it is enough the UE increments the preamble transmission counters, possibly increases coverage level, and indicates RA problem to upper layers when maximum number of attempts has been reached, as is currently specified. Please see also DP6 for the case UE changes coverage level. 
Discussion point 9: Is there a need to capture anything in addition to currently specified UE behaviour in case a RAR is not received after EDT has been triggered earlier? If yes, please elaborate.
	Company
	Yes / No
	Comments

	Huawei, HiSilicon
	No
	

	Intel
	Yes
	If CE level is changed, it has to re-evaluate the EDT condition.

	III
	No
	

	LG
	Yes
	Same view with Intel

	Qualcomm
	No
	Since the question/DP is specific to the case when RAR is not received, we do not see any change required in TS 36.321 5.1.4 due to EDT. When RAR is present but has different grant sizes is covered elsewhere.

	Ericsson
	No
	Note that UE would anyways go back to preamble selection thus it should check for coverage even if nothing special is needed to be captured for the other actions after no RAR is received. 



Failed contention resolution
In case contention resolution is not successful, Section 5.1.5. in MAC details the UE actions [12]. The following discussion point is about if anything needs to be captured, or if it is enough the UE follows the currently specified procedure.
Discussion point 10: Is there a need to capture anything in addition to currently specified UE behaviour in case contention resolution is failed after EDT has been triggered earlier? If yes, please elaborate. 
	Company
	Yes / No
	Comments

	Huawei, HiSilicon
	No
	

	Intel
	No
	

	III
	No
	

	LG
	No
	

	Qualcomm
	No
	

	Ericsson
	No
	



Msg3 retransmissions
A re-attempt for Msg3 transmission may happen e.g. after RAR has not been received during the RAR window or a failed contention resolution. It may happen eNB would provide a different set of TB sizes for the Msg3 retransmission attempt. 
Note that cases where (N)PRACH resources would not be available or maximum TBS would be smaller than Msg3 before preamble selection are discussed already in DP6.
[bookmark: OLE_LINK320]Discussion point 11: In case the eNB provides a grant with different TB size(s) for Msg3 retransmission compared to earlier attempt(s), what should be the specified actions for the UE, if any? Please comment on any differences for CP and UP solutions and consider if there are aspects not captured by the discussion points above.  
	Company
	Comments

	Huawei, HiSilicon
	In our understanding this discussion point refers to a new preamble attempt and thus is transparent to the eNB.
In this case, the eNB does not know about MSG3 transmission/retransmission. Thus, when the eNB provides UL grant in RAR, the eNB should allow the max TB size broadcasted in system information or the legacy grant.
If the eNB provides UL grant for legacy Msg3, the UE behaviour is the same as in Discussion points 6.
If the eNB provides UL grant with different TB size(s) e.g. because the UE has changed CEL in the meantime, MAC needs to rebuild the MAC PDU to adjust to the TB size. 

	Intel
	We also think eNB shall provide EDT grant associated with the Max TBS broadcast in SI for the selected CE level or legacy UL grant in each RAR. As long as corresponding MAX TBS is allowed in the UL grant, no specific action needs to be defined. 

	III
	For EDT Msg3 retransmission, eNB may allocate different resource units for UE but also provide UL grant with the largest TBS per CE level in system information. For legacy Msg3 retransmission, eNB provides UL grant with 88bits. 

	LG
	RAN2 has agreement for the UL grant provided by eNB. But we are not sure if the eNB always provides the max TBS regardless of network situation. If this question is for the case that the eNB cannot provide max TB size all the time or for the abnormal case, we suggest to support segmentation for UP solution.   

	Qualcomm
	As previously agreed, there would always be either max TBS as broadcasted in SI (and other flexible TBS), or legacy. If the retransmission here means new preamble attempt, we agree with Huawei’s comments. If the retransmission here means HARQ retransmission, we expect the provided max TBS size would not change.

	Ericsson
	For both UP and CP solutions, in case the Msg3 payload size no longer fits the EDT TBS, the UE shall rebuild Msg3 to adjust the provided TBS, either the smallest TB size that fits Msg3 with UL data or rebuilding a legacy Msg3 (in case data cannot fit). This may be captured in subsection 5.4.1 UL grant reception in MAC specification .
Additionally, it may be beneficial if eNB can indicate a different TB size compared to earlier attempt(s) as a way to order fall-back operation to legacy Msg3 transmission.




Other remaining aspects
Discussion point 12: Please indicate any additional aspects which should be discussed but are not included in the above discussion points.
	Company
	Comments

	
	

	
	

	
	



Summary
In total six companies submitted replies to this email discussion: Huawei / HiSilicon, Intel, III, LG, Qualcomm and Ericsson. 

Discussion point 1: General overview
A general overview of random access procedure with EDT was provided and companies were asked if the understanding is the same. All companies agreed, with comments that case 5b (RAR contains EDT UL grant but Msg3 doesn’t fit) is not likely to happen and does not need to be distinguished in the specifications.
  Companies have same general understanding of the random access procedure with EDT.

Discussion points 2, 3 and 4: TB size check and conditions in RRC and MAC
In DP2 the companies were asked to provide further details on how the TB size check should be specified and which layer(s) should be involved, DP3 asks about details of conditions for RRC and DP4 about the details of conditions for MAC.  
The views and details in the companies’ replies are split for DP2 and DP3: Three companies say MAC should provide information of CE level to RRC and that RRC would make the check for initiating EDT and there is no need to change the current running CR for RRC. One company also prefers that both MAC and RRC are involved, but the current condition in running CR should be revised to consider the largest TBS as the CE level is not known by RRC. One company thinks only MAC needs to do the check and one company does not seem to have clear view if MAC or RRC should make the check. 
The rapporteur thinks all companies agreed to the general overview, where the RRC first sends a PDU to MAC layer, which then initiates random access during which the CE level is determined. Based on the replies and earlier discussion, and considering the current running CR, the companies agree that RRC initiates EDT, but it should be clarified how the currently captured TB size check would work considering currently RRC is not directly informed about the CE level of the UE. 
[bookmark: _Toc514399616]RRC layer initiates EDT and the first four conditions currently captured in section 5.3.3.1b in the running RRC CR are kept as-is. 
[bookmark: _Toc514399617]Discuss if the condition to compare the size of UL data, including MAC headers and MAC CEs, with the max TB size provided in system information broadcast for that enhanced coverage level, needs to be updated in the current running CR for RRC.
Regardless of if the CE level information is provided to RRC, several companies mention any such interactions, if needed, can be left up to UE implementation.
[bookmark: _Toc514399618]Details of interaction between MAC and RRC for initiation of EDT are not specified. 
For DP4 on conditions in MAC, the understanding seems to be similar in most replies:
[bookmark: _Toc514399619]MAC layer checks if there is an EDT (N)PRACH resource for the selected CE level and if the MAC PDU fits in the TB size signalled in edt-TBS for the selected CE level.
Additionally, two companies think MAC layer should check there is no further new data to transmit and one company thinks it should be specified how the size comparison is made if CE level is changed. The rapporteur thinks the first issue was discussed in RAN2#101bis and the latter is discussed in later DPs. 

Discussion point 5
No company indicated need to specify any additional interaction for initiating EDT. 

Discussion point 6
In DP6 companies were asked to provide views what happens if Msg3 would not fit in maximum TBS signalled in SI or there is no (N)PRACH resource for the CE level. 
All companies seem to be OK with MAC layer indicating to RRC layer that EDT cannot be used. Also, UE flushing Msg3 buffer in this case seems to be OK for majority of the companies. 
[bookmark: _Toc514399620]Before preamble selection, if Msg3 would not fit in maximum TBS for the CE level or there is no (N)PRACH for the CE level, MAC layer shall indicate to RRC that EDT cannot be used and MAC flushes Msg3 buffer. 
The rapporteur notes it might not be clear what happens in the case there is no EDT resource for some CE level, but for CE level + 1 there would be EDT resources. In such case, it should be clarified what the UE should do. In rapporteur’s understanding UE should indicate EDT problem regardless of resource situation in other CE levels, thus: 
[bookmark: _Toc514399621]If there is no (N)PRACH resource for a CE level, MAC shall indicate to RRC that EDT cannot be used regardless of if there would be EDT resources for the next CE level. 
For the RRC message building, one discussed solution is for RRC, after receiving indication from MAC, to submit legacy RRC message to lower layers for transmission. In another solution UE would build two RRC messages (for legacy and EDT cases) and then transmit either of them depending on the exact conditions. The companies seem to agree the details of such behavior can be left up to UE implementation. Some companies also explicitly mention they don’t want to over-specify. As it seems the details on how the RRC message is built, e.g., if there are two RRC messages or if RRC rebuilds on indication from MAC layer don’t need to be explicitly specified, the following is proposed:
[bookmark: _Toc514399622]It is left up to UE implementation how the RRC message (re)building is handled.
For UP solution one company thinks RRC status should be reverted and security deactivated, while three companies prefer UE continuing with the activated AS security. Based on majority view, the following is proposed: 
[bookmark: _Toc514399623]UE shall continue with activated AS security for UP solution after indication from MAC layer that EDT cannot be used. 
Discussion point 7
DP7 asks for details for the case legacy grant is provided for Msg3 but the RRC PDU would be intended for EDT. All companies think the behaviour would be similar as in DP6. Some differences are mentioned for the case two different RRC messages would be built. However, as for DP6, it seems details of RRC message building can be left up to UE implementation and the following proposal assumes such details are not specified:
[bookmark: _Toc514399624]If eNB provides legacy grant, legacy RRC message is transmitted. Details of RRC message (re)building are left up to UE implementation.

Discussion point 8
DP8 asks for details for the case Msg3 would not fit in EDT grant. As already pointed out in DP1, all companies think the case does not need to be distinguished in specification. Moreover, majority of the companies think such case should not typically happen as the UL grant should allow maximum TBS provided in SI for the CE level. 
However, two companies mention that for UP solution segmentation could be used in such case. The rapporteur thinks segmentation is not a topic for MAC-RRC interaction and should be discussed based on other contributions. 
Discussion point 9
DP9 asks if additional conditions need to be specified for RAR is not received after triggered EDT. Four companies replied no while two companies indicate there is need to re-evaluate the EDT condition. 
The rapporteur thinks the re-evaluation should be clear from discussion on earlier DPs (e.g. DP6), thus there should be no need for specification change assuming the UE would go back to preamble selection. 
[bookmark: _Toc514399625]No additional conditions are needed if no RAR is received. If CE level changes, UE re-evaluates the conditions as for initial EDT attempt. 
Discussion point 10
DP10 asks if anything additional needs to be captured for failed contention resolution. All companies think there is no need to specify anything additional but existing text in Section 5.1.5. in MAC can be used. 
[bookmark: _Toc514399626]No additional conditions are needed for failed contention resolution. 

Discussion point 11
DP11 asks for details of re-attempts of Msg3 transmission in the case eNB would provide different options for TB sizes compared to earlier attempts. 
As there seems to be some confusion what the discussion point is actually about, it is proposed to be discussed further if anything needs to be specified differently for such case. Case for max TBS change is already discussed in DP6. In any case, three companies mention UE would need to rebuild Msg3 to adjust for the TB size. 
[bookmark: _Toc514399627]Discuss if anything needs to be specified for the case if different set of TB sizes is provided in the EDT grant for re-attempts of Msg3 transmission, e.g., if UE shall rebuild Msg3 to adjust to the smallest TBS where all the data would fit.

Discussion point 12
No company brought up any additional aspects to be discussed in this email discussion. 
Conclusion
Based on the discussion and summary, the following proposals are made:
Proposal 1	RRC layer initiates EDT and the first four conditions currently captured in section 5.3.3.1b in the running RRC CR are kept as-is.
Proposal 2	Discuss if the condition to compare the size of UL data, including MAC headers and MAC CEs, with the max TB size provided in system information broadcast for that enhanced coverage level, needs to be updated in the current running CR for RRC.
Proposal 3	Details of interaction between MAC and RRC for initiation of EDT are not specified.
Proposal 4	MAC layer checks if there is an EDT (N)PRACH resource for the selected CE level and if the MAC PDU fits in the TB size signalled in edt-TBS for the selected CE level.
Proposal 5	Before preamble selection, if Msg3 would not fit in maximum TBS for the CE level or there is no (N)PRACH for the CE level, MAC layer shall indicate to RRC that EDT cannot be used and MAC flushes Msg3 buffer.
Proposal 6	If there is no (N)PRACH resource for a CE level, MAC shall indicate to RRC that EDT cannot be used regardless of if there would be EDT resources for the next CE level.
Proposal 7	It is left up to UE implementation how the RRC message (re)building is handled.
Proposal 8	UE shall continue with activated AS security for UP solution after indication from MAC layer that EDT cannot be used.
Proposal 9	If eNB provides legacy grant, legacy RRC message is transmitted. Details of RRC message (re)building are left up to UE implementation.
Proposal 10	No additional conditions are needed if no RAR is received. If CE level changes, UE re-evaluates the conditions as for initial EDT attempt.
Proposal 11	No additional conditions are needed for failed contention resolution.
Proposal 12	Discuss if anything needs to be specified for the case if different set of TB sizes is provided in the EDT grant for re-attempts of Msg3 transmission, e.g., if UE shall rebuild Msg3 to adjust to the smallest TBS where all the data would fit.
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