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1	Introduction
In RAN2#107 it was agreed that Msg2-based MT EDT is not pursued in Rel-16, among other agreements: 
	RAN2#107 agreements:
Msg2 based solution is not pursued in this release.
Working assumptions:
· For CP solution UE triggers RA using a Rel-15 EDT preamble.
· For UP solution, UE may trigger RA using a non-EDT preamble.
· For CP and UP solutions no new TB size for Msg3 is introduced.
No indication is sent in Msg3 regarding whether an UL grant needs to be provided in Msg4, i.e. up to network implementation.
In Msg4, same as MO-EDT, the network may move the UE to connected mode or release the UE to idle mode. FFS how to include user data in Msg4 for the CP solution if the UE is moved to connected mode.
Fallback is supported in the case there is more downlink data to be sent, i.e. network can move the UE to connected mode in Msg4. 
From RAN2 stand point indicating the DL data size in the S1 paging message would be beneficial and sufficient, i.e. separate indication is not required




In this paper we discuss remaining open issues for Msg4-based MT EDT and make proposals on way forward. This paper is rewrite of R2-1910422 focusing on remaining open issues to complete the MT EDT work. 
[bookmark: _Ref178064866]2	Discussion
2.1	Open issues for MT UP-EDT


Figure 1. Proposed signalling for MT UP EDT.

The following working assumptions relating to MT UP-EDT were reached in RAN2#107: 
- Working assumptions:
		- For UP solution, UE may trigger RA using a non-EDT preamble.
		- For CP and UP solutions no new TB size for Msg3 is introduced.

No UL data would be transmitted in MT EDT before UE has received the MT downlink data in Msg4, thus, in UP solution legacy Msg3 can be used to resume the RRC connection. For transmission of legacy Msg3, MO EDT does not need to be triggered, but the legacy random access procedure (using legacy, i.e. non-EDT preamble) and legacy UL grant for Msg3 can be used. Use of MO EDT preamble would also be possible, but in that case the eNB would provide a MO EDT grant which results in unnecessary padding, i.e. additional overhead and power consumption resulting in more inefficient solution.  
[bookmark: _Toc16806846][bookmark: _Toc21045066]Legacy (i.e., non-EDT) Msg1 and Msg2 are used in MT UP-EDT solution.
[bookmark: _GoBack]The eNB may know the UE was paged for MT EDT based on UE ID in Msg3, but this is not a requirement – the remaining case where UE and NW assumption on whether MT EDT has been triggered is the unlikely scenario where UE misses the page but at the same time triggers e.g. legacy random access or MO EDT. Regardless, to make eNB understand UEs intention in a robust way, the UE can include an establishment cause corresponding to MT EDT in Msg3. Otherwise, if there is no resume cause for MT EDT and Proposal 1 is agreed, the eNB might not understand that the UE is triggering RA for MT EDT. 
[bookmark: _Toc16806848][bookmark: _Toc21045067]Define a new resume cause ‘MT UP-EDT’ in RRCConnectionResumeRequest to distinguish from other resume cases.
In order for the UE to be ready for the ciphered Msg4, UE should activate security before receiving the message. We propose UE always activates security before sending Msg3 if it was paged for MT-EDT: 
[bookmark: _Toc21045068]When UE is paged for MT-EDT data and NCC value was provided during previous suspend, UE shall restore context, reactivate security, resume bearers, and derive AS keys before Msg3 transmission.
The same RRC messages used for MO UP-EDT can be used, namely RRCConnectionRelease in Msg4 if there is only DL transmission, or alternatively, RRCConnectionResume for the cases where eNB moves the UE to connected mode either expecting an UL transmission as reply to MT-EDT or when eNB assumes or knows there are further DL transmissions. 
[bookmark: _Toc16806847][bookmark: _Toc21045069]RRCConnectionResumeRequest and RRCConnectionResume or RRCConnectionRelease are used in Msg3 and Msg4 for MT UP-EDT, respectively.
The rest of Msg4-based MT UP-EDT procedure when there is no UL reply from the UE to eNB follows the legacy MO-EDT procedure.
[bookmark: _Toc21045023]If there is no UL reply, rest of the MT UP-EDT procedure follows MO UP-EDT.
Like for MO EDT, it is up to the network whether segmentation of DL data is performed in Msg4. In such cases, the UE would be moved to RRC_CONNECTED and considered to be following legacy procedures afterwards.
[bookmark: _Toc525888978][bookmark: _Toc528859673][bookmark: _Toc16806849][bookmark: _Toc21045070]For UP solution, DL data in Msg4 in MT UP-EDT can be segmented. It is up to the network.
For the case where UE sends UL data as reply to the DL transmission, UE should have been moved to connected mode by RRCConnectionResume for the purpose of sending the UL data. This has been agreed in RAN2#105bis: 
	For Msg-4 based solution (if agreed):
For UP solution, RRCConnectionResume is used in Msg4 in case UL transmission is expected in response.



[bookmark: _Toc21045024]For UP solution, when UL reply is expected, the eNB moves UE to connected mode with RRCConnectionResume message.
In this case, the UL data as reply to the MT EDT transmission can be multiplexed with RRCConnectionResumeComplete message from UE to eNB over DTCH. However, if the intention is to release the connection, i.e. not to keep the UE in connected mode after the UL reply, the eNB could indicate in Msg4 that the connection should be released, and the UE should move to RRC_IDLE after the transmission in the UL has been ACKed by the eNB.
[bookmark: _Toc21045071]UL reply to MT EDT data in Msg4 is multiplexed with RRCConnectionResumeComplete.
[bookmark: _Toc16806845][bookmark: _Toc21045072]In case of UL reply, the eNB can indicate in Msg4 that the UE can move to RRC_IDLE after receiving a HARQ ACK in response to the transmission that carries the UL response.
If agreed, this means explicit release message to RRC_IDLE can be omitted. 
Furthermore, if Proposal 7 is agreed, the UE can use the provide NCC value in RRCConnectionResume. The message may need to be extended with resumeID in this case. 
[bookmark: _Toc21045073]If Proposal 6 is agreed, NCC value in RRCConnectionResume is used by the UE and the message is extended with resumeID. 

2.2	Open issues for MT CP-EDT


Figure 2. Proposed signalling for MT CP-EDT.
The following working assumptions relating to MT CP-EDT were reached in RAN2#107: 
- Working assumptions:
		- For CP solution UE triggers RA using a Rel-15 EDT preamble.
		- For CP and UP solutions no new TB size for Msg3 is introduced.

For CP solution, the legacy MO-EDT procedure should be triggered earlier in order to trigger CPSR and to establish connection between MME and S-GW/SCEF, so that the downlink data reaches MME and eventually the UE in Msg4. Therefore, the working agreement from RAN2#107 should be confirmed:
[bookmark: _Toc525888993][bookmark: _Toc16806853][bookmark: _Toc21045074]For MT CP-EDT, UE transmits Rel-15 EDT preamble and the eNB provides an EDT UL grant in Msg2.
As a consequence, Msg3 RRC message can be the same as for UP-EDT, although in this case without UL data. 
[bookmark: _Toc16806854][bookmark: _Toc21045075]RRCEarlyDataRequest is used in Msg3 for MT CP-EDT.
This results in some unwanted overhead as dedicatedInfoNAS IE is mandatory. However, the working assumption in RAN2#107 indicates no new TB size for Msg3 is introduced, therefore, the UE may use the smallest configured TBS for EDT fitting the UL message. 
[bookmark: _Toc525888995][bookmark: _Toc16806855][bookmark: _Toc21045076]For MT CP-EDT, confirm the WA that no new TBS for Msg3 is introduced.
[bookmark: _Toc16806843]In case eNB expects no UL reply, the procedure ends with RRCEarlyDataComplete including the DL data and the procedure ends. 
If eNB expects an UL reply, then there should be a subsequent UL RRC message containing dedicatedInfoNAS. In such case, we think RRCConnectionSetup could be used, if it is extended with dedicatedInfoNAS. This would mean UE is moved at least temporarily to RRC_CONNECTED mode. 
[bookmark: _Toc21045077]For CP solution, in case of UL response is expected RRCConnectionSetup is used in Msg4. In case of no UL response, RRCEarlyDataComplete is used in Msg4.
[bookmark: _Toc21045078]If Proposal 12 is agreed, RRCConnectionSetup is extended with dedicatedInfoNAS.
[bookmark: _Toc16806844][bookmark: _Toc21045079][bookmark: _Toc7187425][bookmark: _Toc7187648][bookmark: _Toc7187809][bookmark: _Toc7187894][bookmark: _Toc7188454][bookmark: _Toc7188511]For CP solution, in case of UL response not followed by any further transmission, the eNB can indicate in Msg4 that the UE can move to RRC_IDLE after receiving HARQ ACK in response to transmission in the UL that carries the UL response without a need for release message.
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	If there is no UL reply, rest of the MT UP-EDT procedure follows MO UP-EDT.
Observation 2	For UP solution, when UL reply is expected, the eNB moves UE to connected mode with RRCConnectionResume message.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Legacy (i.e., non-EDT) Msg1 and Msg2 are used in MT UP-EDT solution.
Proposal 2	Define a new resume cause ‘MT UP-EDT’ in RRCConnectionResumeRequest to distinguish from other resume cases.
Proposal 3	When UE is paged for MT-EDT data and NCC value was provided during previous suspend, UE shall restore context, reactivate security, resume bearers, and derive AS keys before Msg3 transmission.
Proposal 4	RRCConnectionResumeRequest and RRCConnectionResume or RRCConnectionRelease are used in Msg3 and Msg4 for MT UP-EDT, respectively.
Proposal 5	For UP solution, DL data in Msg4 in MT UP-EDT can be segmented. It is up to the network.
Proposal 6	UL reply to MT EDT data in Msg4 is multiplexed with RRCConnectionResumeComplete.
Proposal 7	In case of UL reply, the eNB can indicate in Msg4 that the UE can move to RRC_IDLE after receiving a HARQ ACK in response to the transmission that carries the UL response.
Proposal 8	If Proposal 6 is agreed, NCC value in RRCConnectionResume is used by the UE and the message is extended with resumeID.
Proposal 9	For MT CP-EDT, UE transmits Rel-15 EDT preamble and the eNB provides an EDT UL grant in Msg2.
Proposal 10	RRCEarlyDataRequest is used in Msg3 for MT CP-EDT.
Proposal 11	For MT CP-EDT, confirm the WA that no new TBS for Msg3 is introduced.
Proposal 12	For CP solution, in case of UL response is expected RRCConnectionSetup is used in Msg4. In case of no UL response, RRCEarlyDataComplete is used in Msg4.
Proposal 13	If Proposal 12 is agreed, RRCConnectionSetup is extended with dedicatedInfoNAS.
Proposal 14	For CP solution, in case of UL response not followed by any further transmission, the eNB can indicate in Msg4 that the UE can move to RRC_IDLE after receiving HARQ ACK in response to transmission in the UL that carries the UL response without a need for release message.
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