3GPP TSG-RAN WG3 #106	R3-197307
[bookmark: _Hlk536523677]Reno, U.S., 18-22 November 2019

Agenda Item:	14.2
Source: 	Ericsson
Title:  	(TP for BL CR 0168 for TS 36.413): MT UP EDT indication in S1AP resume for early release

Document for:	Discussion 
Introduction
MT EDT has been discussed in recent RAN2/RAN3 meetings. We compile below the relevant agreements made by RAN2 on MT EDT while highlighting the ones that have RAN3 impacts
	RAN2#103bis agreements:
· RAN2 intends to support MT-initiated EDT for both CP and UP solutions.
· The intention to use MT-EDT is for user data, i.e. not for NAS signalling.

RAN2#104 agreements:
· MT EDT are evaluated at least based on battery life, network resource efficiency, security, reliability and potential impact on core network.
· MT-EDT is intended for DL data which can be transmitted in one transport block.
· Use cases that require DL data transmission with or without UL data transmission as a response should be supported for MT-EDT.

RAN2#105 agreements:
· DL data in paging message is excluded (Opt A).
· RNTI in paging message to schedule the DL data is excluded (Opt B).
· Working assumption: DL data scheduled, i.e. DL grant, in paging message is excluded (Opt C).
· Working assumption: DL data scheduled in paging occasion is excluded (Opt D).

RAN2#105bis agreements:


· For both UP and CP solutions, an MT-EDT indication is needed in the S1 paging message to eNB. It is up to RAN3 to decide how such indication is provided to the eNB.
· RAN2 assumes that MME initiates MT-EDT.
· It is up to eNB to use MT-EDT based on e.g., UE capability.
· RAN2 assumes that DL data information is needed from S-GW/SCEF to the MME to assist MME to initiate MT-EDT.
· For the UP solution, the DL data are ciphered and sent over DTCH.
· For both UP and CP solutions eNB sends MT EDT indication to the UE via paging.

For Msg-2 based solution (if agreed):
· A CF RACH resource is provided in the paging message to page the UE for MT-EDT. FFS whether/how security related concerns are addressed and how number of repetitions required and RNTI are provided.

For Msg-4 based solution (if agreed):
· For UP solution, RRCConnectionResume is used in Msg4 in case UL transmission is expected in response.

R2-1905276	LS on Mobile-terminated Early Data Transmission	RAN2	LS out	Rel-16	To:RAN3, SA2, CT1, and CT4.

RAN2#106 agreements:


· DL data scheduled, i.e. DL grant, in paging message is excluded (Opt C).
· DL data scheduled in paging occasion is excluded (Opt D).
· DL data transmitted in Msg4 option B is excluded (Msg4-B).

For Msg2-based solution (if agreed):
· No need to cipher the dedicated RACH resource provided in the paging message.
· RAN2 intends to introduce a mechanism to acknowledge that Msg2 was received by the intended UE.
· At least one dedicated RACH resource is provided in the paging message for MT-EDT. FFS what other parameters, e.g., CE level, subcarrier index, are needed to be provided.
· FFS: whether RNTI is provided in the paging message.

For Msg4-based solution (if agreed):
· Working assumption: UE should be able to indicate in Msg3 if it intends to send data in the UL.

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

R2-1911603   Reply LS on Mobile-terminated Early Data Transmission	NB_IOTenh3-Core, LTE_eMTC5-Core	To:SA2, RAN3	Cc:SA3, CT1, CT4.

RAN2#107bis agreements:
· Non-EDT Msg1 and Msg2 are used in MT UP-EDT solution.
· Introduce a new resume cause for MT UP-EDT in RRCConnectionResumeRequest.
· Same as in MO-EDT; MT UP-EDT can be initiated only if NCC was provided in the previous connection.
· Same as in MO-EDT; RRCConnectionResumeRequest and RRCConnectionResume or RRCConnectionRelease are used in Msg3 and Msg4 for MT UP-EDT, respectively.
· Same as in MO-EDT; DL data in Msg4 in MT UP-EDT can be segmented.
· UL data can be multiplexed with RRCConnectionResumeComplete.
· For MT CP-EDT, UE transmits Rel-15 EDT preamble and the EDT UL grant is provided in Msg2.
· Same as MO-EDT; RRCEarlyDataRequest is used in Msg3 for MT CP-EDT.
· Add the MT-Data establishment cause to RRCEarlyDataRequest message for MT CP-EDT.
· For MT CP-EDT, confirm the WA that no new TBS for Msg3 is introduced.
· Same as in MO-EDT; RRCConnectionSetup or RRCEarlyDataComplete can be transmitted in Msg4 for MT CP-EDT.
· For MT CP-EDT, RRCConnectionSetup is extended to optionally include dedicatedInfoNAS.



RAN2 has decided that Msg2 will not be pursued and has made some important progress in the last meeting to specify MT-EDT with the message 4 solution. From RAN3 point of view, we can consider that there are few open issues left to address. Nevertheless, we provide in this document some further aspects to consider for possible optimization of MT-EDT.
Discussion
2.1		DL Data in S1 Paging
[bookmark: _Toc19564496][bookmark: _Toc23952425][bookmark: _Toc23952492]In last meeting, a accompany proposed to have the maximum DL Data size set to 4096 bits [1]. This corresponds to CAT-M2 UEs max. data size, while 1000 bits is the maximum size for CAT-M1 UEs. If MT-EDT corresponds to both UE categories, then RAN3 can set the DL Data size to the maximum of 4096 bits, however this needs RAN2 confirmation first. Note, that it will also not harm to fix the data size to 1000 bits (or 1024 bits as proposed by another company [2]), since in case the data doesn't fit, the eNB can always send part in Msg4 and move the UE to connected mode for further transmission.
1. [bookmark: _Toc23952493]The maximum number of bits is up to RAN2 to fix. RAN3 can assume it will correspond to CAT-M1 (i.e., 1000 bits maximum). In case data anyway doesn't fit, eNB can always send part in Msg4 and move the UE to connected mode for further transmission

2.2	Early UE release in MT UP-EDT
In the LS received from SA2 [3], there is a mention to potential further work on early release for MT-UP EDT. 
· SA2 discussed the fallback mechanism, and decided for CP optimized solution, the MME may include End Indication for no further data in the S1-AP message including the Downlink data encapsulated in NAS PDU if MME does not detect the further downlink data. For UP optimized solution, SA2 will further work with RAN2/3 regarding the fallback mechanism.
Figure 1 shows the signaling flow of the MT UP-EDT solution.

[image: ]
Figure 1: Example of signalling flow for MT UP-EDT
[bookmark: _Toc4660734][bookmark: _Toc4662062][bookmark: _Toc4662094][bookmark: _Toc4662176][bookmark: _Toc4662269][bookmark: _Toc4663245][bookmark: _Toc4663429][bookmark: _Toc4663460][bookmark: _Toc4663819][bookmark: _Toc4663853]If MME can be aware of DL data size (e.g. based on Subscription or other info from CN, i.e., communication patterns) before sending the resume message to eNB, it can include this information or an indication whether the connection can be released or not in the S1-AP message to eNB. This is beneficial to allow the eNB to quickly decide to release the connection with the UE or not; instead of unnecessarily keeping it in RRC_CONNECTED mode, which will drain its battery life. Such approach (release before suspend messages) already exists in MO-EDT and is inline with the purpose of the MT-EDT functionality.
1. [bookmark: _Toc23952494]Is is beneficial if the MME/eNB can be aware of potential UE release indication before DL data transmission with data (i.e., Msg4) to determine whether to send the UE back to RRC_IDLE.
Similarly, to the S1 paging message, we think that the DL Data size can be considered as an implicit indication for early release without suspend during the suspend process. In the last meeting, a company mentioned that the eNB could anyhow know the data size in step 11 of Fig.1 when it receives directly the DL data from the S-GW. In our understanding, the eNB needs the size before step 11; with receiving the size from the MME, the eNB would implicitly assume this is a bootstrapping phase where no further data in the DL is to be expected after, so that it can decide quickly to release the UE once sending the DL data in Msg4. Note that this is also useful for fallback scenario, if a data size exceeding the TBS is sent in step 10.
We provide in below a TP to include the DL data size IE in S1AP UE CONTEXT RESUME message.
MME sends to eNB an MT UP-EDT DL data size IE via UE CONTEXT RESUME, so that eNB can quickly decide whether to keep the UE connected or send it to IDLE mode.
2.3	Early release in MT CP-EDT
Figure 2 shows the signaling flow of the proposed MT CP-EDT solution. 
[image: ]
Figure 2: Example of signaling flow for MT CP-EDT
As mentioned above, it can be beneficial if the eNB can release early the UE. Based on the information in step 11 of Figure 2, the MME can re-use the End indication, which was introduced for MO-EDT, in the S1-AP DL NAS message to facilitate the release. Depending on the received information, the eNB can hence decide whether to release the RRC connection. Since the End Indication is already present in DL NAS transport, no further impact is foreseen for MT-CP EDT early release.
1. [bookmark: _Toc4773128][bookmark: _Toc23952495]“End indication” from MME to eNB, introduced for MO CP-EDT, is used to facilitate immediate release in MT CP-EDT. No further impact is foreseen for MT-CP EDT

Conclusion
In the previous sections we discussed general signaling requirement between eNB and Core Network to support efficient DL transmission of MT early data in Msg4 and made the following observations: 
Observation 1	The maximum number of bits is up to RAN2 to fix. RAN3 can assume it will correspond to CAT-M1 (i.e., 1000 bits maximum). In case data doesn't fit, eNB can always send part in Msg4 and move the UE to connected mode for further transmission
Observation 2	Is is beneficial if the MME/eNB can be aware of potential UE release indication before DL data transmission with data (i.e., Msg4) to determine whether to send the UE back to RRC_IDLE.
Observation 3	“End indication” from MME to eNB, introduced for MO CP-EDT, is used to facilitate immediate release in MT CP-EDT. No further impact is foreseen for MT-CP EDT
Based on the discussion in this paper, we propose the following:
1. MME sends to eNB an MT UP-EDT DL data size IE via UE CONTEXT RESUME, so that eNB can quickly decide whether to send the UE to IDLE mode
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(TP for LTE_eMTC5, NB_IOTenh3 BL CR 0168 for TS 36.413): MT UP EDT indication in S1AP resume for early release
------------------------------------------
Start of changes
------------------------------------------
8.3.8	UE Context Resume
[bookmark: _Toc534711570]8.3.8.1	General
The purpose of the UE Context Resume procedure is to indicate to the MME that the UE has resumed the suspended RRC connection or accesses for early data transmission and to request the MME to resume the UE context, UE-associated logical S1-connection and the related bearer contexts in the EPC.
[bookmark: _Toc534711571]8.3.8.2	Successful Operation


Figure 8.3.8.2-1: UE Context Resume procedure. Successful operation.
The eNB initiates the procedure by sending the UE CONTEXT RESUME REQUEST message to the MME. If the eNB is not able to admit all suspended E-RABs the eNB shall indicate this in the E-RABs Failed To Resume List IE.
Upon receipt of the UE CONTEXT RESUME REQUEST message the MME shall act as defined in TS 23.401 [11] and respond with the UE CONTEXT RESUME RESPONSE. If the MME is not able to admit all suspended E-RABs the MME shall indicate this in the E-RABs Failed To Resume List IE.
The eNB shall release resources for each E-RAB failed to resume and shall assume that the EPC has released respective resources as well.
If the Security Context IE is included in the UE CONTEXT RESUME RESPONSE message, the eNB shall store the received Security Context IE in the UE context and the eNB shall use it for the next suspend/resume or X2 handover or Intra eNB handovers as specified in TS 33.401 [15].
If the Pending Data Indication IE is included in the UE CONTEXT RESUME RESPONSE message, the eNB shall use it as defined in TS 23.401 [11].
If the Data Size IE is included in the UE CONTEXT RESUME RESPONSE message, the eNB shall, if supported, use it as defined in TS 36.300 [14].


------------------------------------------
Skip to next change
------------------------------------------

[bookmark: _Toc534711806]9.1.4.18	UE CONTEXT RESUME RESPONSE
This message is sent by the MME to indicate to the eNB that the UE context and the related bearer contexts have been resumed in the EPC.
Direction: MME  eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	ignore

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	ignore

	E-RAB Failed To Resume List
	
	0..1
	
	
	YES
	reject

	>E-RAB Failed To Resume Item IEs
	
	1 .. <maxnoofE-RABs>
	
	
	EACH
	reject

	>>E-RAB ID
	M
	
	9.2.1.2
	
	-
	

	>>Cause
	M
	
	9.2.1.3
	
	-
	

	Criticality Diagnostics
	O
	
	9.2.1.21
	
	YES
	ignore

	Security Context
	O
	
	9.2.1.26
	
	YES
	reject

	Pending Data Indication
	O
	
	9.2.3.55
	
	YES
	ignore

	Data size
	O
	
	INTEGER (0..1,000, …) (FFS)
	The unit is: bit
	YES
	ignore



	Range bound
	Explanation

	maxnoofE-RABs
	Maximum no. of E-RAB allowed towards one UE, the maximum value is 256. 




Editor’s note the encoding of the Data Size IE is pending on RAN2 progress.

------------------------------------------
The End!
------------------------------------------
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