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[bookmark: _Ref504493148]Introduction
In recent RAN2 meetings, significant progress has been made for early data transmission (EDT) [1]. In addition, different remaining issues for support of EDT CP and UP solutions are discussed recent email discussions [3] and [1]. Remaining security aspects are discussed in detail in [4] and [6]. In this contribution we discuss some remaining topics not covered in the email discussions and provide some additional insight or details to the discussion points of the email discussions. 
[bookmark: _Ref178064866]Discussion
Reception of legacy grant in UP solution
In case the EDT UE receives a legacy UL grant in response to a Msg1 with EDT preamble, it then needs to send a Msg3 without UL data. Based on recent agreements in RAN2#101bis, the UE initiated EDT means that it has been provided with the NCC in preceding suspend procedure. Rebuilding Msg3 PDU to fit the legacy UL grant is discussed in detail in [3]. It is, however, not clear whether UE shall continue with the EDT-like resume procedure, i.e., restoring UE context, reactivating security, resuming bearers, and deriving new keys based on the NCC provided in suspend procedure, before Msg3 transmission or the UE should perform the Rel-13 resume procedure. In our view, the EDT-like resume procedure provides a clear benefit over Rel-13 resume, especially in terms of security, i.e., enhanced protection for Msg3 and ciphering of Msg4 [4]. And in this case, since NCC has been provided, the EDT-like resume procedure can be used by the UE. Therefore, it would be beneficial to continue with EDT-like resume procedure rather than falling back to use the Rel-13 resume procedure.
[bookmark: _Toc513769288][bookmark: _Toc510701084]In case the UE receives a legacy UL grant in response to a EDT Msg1, it shall continue restore UE context, reactivate security, and resume all bearers except SRB0. 
AS context restoration
In the running CR for TS36.331 [2], section 5.3.3.3a, there is a change made for the RRC layer to indicate lower layers to use stored UE AS context before transmission of RRCConnectionResumeRequest in UP solution:
1>	if the UE is initiating EDT in accordance with conditions in 5.3.3.1b:
2>	restore the PDCP state and re-establish PDCP entities for all SRBs and all DRBs;
2>	indicate to lower layers that stored UE AS context is used;
2>	reset the header compression protocol context for the DRBs configured with the header compression protocol;
We think that it is fine to restore RRC, PDCP, and RLC states before transmission of Msg3. However, it is questionable to use the stored AS context at MAC and PHY sub-layers before Msg3 since the eNB may not have same MAC and PHY configurations as the UE for processing the received RRCConnectionResumeRequest. Note that in legacy, upon reception of the RRCConnectionResume, the RRC layer indicates the lower layers to use stored UE AS context. The addition of the yellow line above before transmission of RRCConnectionResumeRequest may however obscure that MAC and PHY configurations shall be excepted from restoration before reception of RRCConnectionResume. Thus, we propose to further clarify that the UE shall not use stored UE AS context at MAC and PHY layers for transmission of RRCConnectionResumeRequest.
[bookmark: _Toc513769289]Confirm and clarify that MAC and PHY configurations are excepted from restoration of RRC configuration before the transmission of RRCConnectionResumeRequest with UL data
That also means the use of AS context regarding MAC and PHY configurations would be good to clarify upon reception of RRCConnectionResume.
[bookmark: _Toc513769290]Confirm and clarify that MAC and PHY configurations are restored from the stored UE AS context upon reception of the RRCConnectionResume before performing the radio resource configuration procedure.
Reception of RRCConnectionReject with suspend indication
In the running CR for TS36.331, section 5.3.3.8, there is an Editor’ note:
Editor’s note: FFS if other actions need to be added, e.g. configure lower layers to suspend integrity protection and ciphering.
As we proposed in [4], the UE should continue EDT after a reject with suspend indication. Since the connection is suspended, similar to the case of normal suspend procedure, i.e., reception of RRCConnectionRelease with suspend indication, the UE should have actions to suspend SRB1 and DRBs and configure lower layers to suspend integrity protection and ciphering.
[bookmark: _Toc513769291]Upon reception of RRCConnectionReject with suspend indication, the RRC layer shall suspend all bearers except SRB0 and configure lower layers to suspend integrity protection and ciphering.
RRCConnectionResume in response to EDT Msg3
In case the UE is indicated to go to RRC_CONNECTED mode, it was agreed that the RRCConnectionResume is received in response to the RRCConnectionResumeRequest with UL data. Since everything has been setup for data transmission in Msg4 and there was an agreement from RAN2#99bis that:
· For UP solution, DL data can be optionally multiplexed in MAC, i.e. DCCH (RRC message(s)) and DTCH (UP data) in Msg4.
We think that having part of DL data in Msg4 in this case is beneficial. Therefore, it is proposed that DL data on DTCH can be optionally multiplexed with the RRCConnectionResume on DCCH in Msg4 when the UE is indicated to transition to RRC_CONNECTED mode.
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In the running CR for TS36.331, section 5.3.3.4a, there is an editor’ node:
Editor’s note: the actions upon reception of RRCConnectionResume in response to an RRCConnectionResumeRequest for EDT need to be defined.
As discussed in [4], the NCC received in RRCConnectionResume can be ignored. Thus, it is proposed that no need to store the NCC value in this case.
[bookmark: _Toc513769293]Upon reception of RRCConnectionResume in response to the RRCConnectionResumeRequest for EDT, the UE does not process the NCC value. 
Early carrier redirection for NB-IoT
For optimising network performance and for load balancing, in NB-IoT the UEs can be redirected from one carrier to another. The current re-direction info is currently provided in Msg4. However, for EDT, this would not work as the transaction could be concluded after Msg4, thus there might be no possibility to provide redirection information unless the network moves the UE to RRC_CONNECTED for this purpose.  


[bookmark: _Toc510701074][bookmark: _Toc513742239][bookmark: _Toc509259269]With an expectation for rapid increases in numbers of IoT devices and adoption of EDT, congestion on resources used for random access procedures may increase.  

[bookmark: _Toc510701075][bookmark: _Toc513742240]It would be beneficial if redirection can be introduced early.  It would help network to perform faster load balancing and provide opportunity to UE with an early random access rather than backoff.

Early redirection for NB-IoT could be achieved for example by using ‘R’ bits in RAR message to indicate redirection to a different carrier. Two bits could be used with separate indications for redirection of Msg3 transmission and/or the next PRACH transmission attempt. If needed, additional redirection information (such as the exact carriers to be used) can be provided in the padding region of Msg2. 

[bookmark: _Toc510701092][bookmark: _Toc513769294]Consider adopting early carrier redirection for NB-IoT for EDT. 
Conclusion
In section 2 we made the following observations:
Observation 1	With an expectation for rapid increases in numbers of IoT devices and adoption of EDT, congestion on resources used for random access procedures may increase.
Observation 2	It would be beneficial if redirection can be introduced early.  It would help network to perform faster load balancing and provide opportunity to UE with an early random access rather than backoff.
 
Based on the discussion in section 2 we propose the following:
Proposal 1	In case the UE receives a legacy UL grant in response to a EDT Msg1, it shall continue restore UE context, reactivate security, and resume all bearers except SRB0.
Proposal 2	Confirm and clarify that MAC and PHY configurations are excepted from restoration of RRC configuration before the transmission of RRCConnectionResumeRequest with UL data
Proposal 3	Confirm and clarify that MAC and PHY configurations are restored from the stored UE AS context upon reception of the RRCConnectionResume before performing the radio resource configuration procedure.
Proposal 4	Upon reception of RRCConnectionReject with suspend indication, the RRC layer shall suspend all bearers except SRB0 and configure lower layers to suspend integrity protection and ciphering.
Proposal 5	For UP solution, DL data can be multiplexed with the RRCConnectionResume in Msg4.
Proposal 6	Upon reception of RRCConnectionResume in response to the RRCConnectionResumeRequest for EDT, the UE does not process the NCC value.
Proposal 7	Consider adopting early carrier redirection for NB-IoT for EDT.
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