3GPP TSG-RAN WG3 #105Bis


                                                        R3-195063
Chongqing, China, 14th –18th October 2019
Source:               ZTE Corporation
Title:                    Consideration on MT-EDT impacts on RAN3 

Agenda item:      14.2
Document for:    Discussion and Decision
1 Introduction

The WID of Rel-16 MTC enhancements for LTE and WID of Rel-16 enhancements for NB-IoT were approved in RAN#80. The WIDs have been revised for several times and the lasted ones are approved in RAN#84 [1] and RAN#85[2]. The following objective is included in both of these WIDs:
	Improved DL transmission efficiency and/or UE power consumption:

· Specify support for mobile-terminated (MT) early data transmission (EDT) [RAN2, RAN3]


In RAN3 #105meeting, it is agreed that Data Size will be included in the S1 paging as follows.

	NBIOT_MTC #1 Data_size

- Data size will be included in the Paging message, the coding and possible second IE are FFS?

- Capture the agreement and list open issues

- Agreeable TP, if possible
(E///)

Summary of offline in R3-194724 noted

- take TP from 4724

- Change in Sec. 8.5.2: shall if supported -> may (2 instances)

- add FFS to Data Size IE tabular

- Sec. 8.5.2, Ed Note: Whether an additional IE is needed, and the encoding of the Data Size IE, are FFS

- remove MT EDT Session IE and related behavior text

TP for BL CR for TS 36.413 R3-194777 (E///) Agreed unseen
Data size will be included in the S1 Paging message from MME to eNB. 


It has been discussed for several meetings in RAN2 and the following agreements has been approved:
	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-4 based solution (if agreed)

=> For UP solution, RRCConnectionResume is used in Msg4 in case UL transmission is expected in response.

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 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


In this contribution, we will discuss the remaining issues for MT-EDT impacts in RAN3, and give our proposal.
2 Discussion
RAN3 has agreed that Data size will be included in the S1 Paging message from MME to eNB, which can be used for eNB to decide whether MT-EDT can be triggered. Based on the following RAN2 agreement, Data size in paging is enough, e.g. a further EDT-Indication in paging is not necessary. In previous meeting, there had some discussion about whether Data size can always be acquired. Anyway it can be assigned a special value to the Data size for some special case. Therefore, we think it’s enough to have Data size only in paging message.
	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


Observation 1: Data size only in paging is enough, e.g. a further EDT-Indication in paging is not necessary.
Based on the WI[1][2] object as following, MT-EDT will be supported for connection to 5GC:

	Connection to 5GC:

· Specify support for the following features [RAN2, RAN3]

· Support of extended DRX in CM-IDLE

· Support of User Plane CIoT optimization

· Support of EDT for Data over NAS and User Plane CIoT optimization
· ...


Thus, with the same reason as for S1 paging, the Data size is also necessary in the Ng paging message.

Proposal 1:  The Data size is also introduced in the Ng paging message.
In MO-EDT, MME needs to know whether the procedure is for EDT in order to decide whether to include the End indication etc in the S1 setup/resumption response message. The following EDT Session IE has been introduced in Initial UE Message to indicate the EDT procedure 
	9.1.7.1
INITIAL UE MESSAGE

This message is sent by the eNB to transfer the initial layer 3 message to the MME over the S1 interface.

Direction: eNB ( MME
IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality
...
EDT Session

O

ENUMERATED (true, …)

YES




For MT-EDT, we think similar requirement for MME also exists, e.g., MME needs EDT session indication to help itself to decide whether to send End indication. Since the parameter name of End indication does not differentiate MO-EDT or MT-EDT, this IE can also be used to indicate the MT-EDT session. 
Observation 2: The EDT Session IE in Initial UE Message introduced for MO-EDT session indication can be reused for MT-EDT session indication.
In the S1AP Procedures description, the EDT Session IE is described that the EDT session initiated by the UE as following: 
	8.6.2.1
Initial UE Message
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Figure 8.6.2.1-1: Initial UE Message procedure

...
If the EDT Session IE set to “true” is included in the INITIAL UE MESSAGE message, the MME shall, if supported, consider that the message has been received as a result of an EDT session initiated by the UE as described in TS 36.300 [14].


Which is not accurate for MT-EDT, because MT-EDT is triggered by MME or 5GC. Thus, the EDT Session IE related description in S1AP Procedures should be updated to cover the MT-EDT procedure. As MT-EDT will be supported for connection to 5GC, the EDT Session IE related description in NGAP Procedures should also be updated.
Proposal 2:  Update the EDT Session IE related description in S1AP Procedures and NGAP Procedures to cover the MT-EDT case.
In last RAN2 meeting, RAN2 has agreed that only Msg4-based MT-EDT will be supported. For Msg4-based scheme, it may be some difficult or inefficient to support later UL data transmission in such MO-EDT kind procedure as the DL Msg4 is the last message. The related issues are discussing in RAN2. Generally, it can be considered to keep the UE in RRC_IDLE state for a while after the Msg4 to send the later UL message and eNB will defer triggering the S1 release procedure until it is confirmed that no further UL data will be sent by UE. The example procedures are given in Figure 1 and Figure 2. As in the legacy MO-EDT procedure, whether to trigger S1 release procedure is already controlled by eNB, we think such procedures would have no other impacts in RAN3 for introducing MT-EDT.
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Figure 1: UL ACK data transmission for Msg4-based MT-EDT (for CP solution)


[image: image3.emf]UE eNB

Msg1: non-EDT preamble

Msg2: RAR

Msg3: RRCConnectionResumeRequest

(resumeID)

RRC_IDLE

Core

S1-AP: UE Context Resume Request

S1-AP: UE Context Resume Response

Msg4: RRCConnectionRelease

multiplexing DL data

(

T

C-RNTI

for keeping C-RNTI, fixed small UL grant)

RRC_IDLE

(C-RNTI)

ULdata

DL data

S1 suspend procedure

PDCCH (C-RNTI)

(UL grant)

eNB would not 

trigger S1 suspend

T

C-RNTI  

expires

RRC_IDLE

T

C-RNTI  

expires

UL data

Msg0: paging

(Data Size)

BSR for UL ACK


Figure 2: UL ACK data transmission for Msg4-based MT-EDT (for UP solution)
Observation 3: Except the Data Size in PAGING and EDT session description updating, there have no other impacts in RAN3 for introducing MT-EDT.
Based on the discussion, we provide the related TP in [3] [4].
3 Conclusions

In this contribution, we make the following observations and proposals:

Observation 1: Data size only in paging is enough, e.g. a further EDT-Indication in paging is not necessary.
Observation 2: The EDT Session IE in Initial UE Message introduced for MO-EDT session indication can be reused for MT-EDT session indication.
Observation 3: Except the Data Size in PAGING and EDT session description updating, there have no other impacts in RAN3 for introducing MT-EDT.
Proposal 1:  The Data size is also introduced in the Ng paging message.
Proposal 2:  Update the EDT Session IE related description in S1AP Procedures and NGAP Procedures to cover the MT-EDT case.
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