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LTE: Rel-13

7.1
WI: Further LTE Physical Layer Enhancements for MTC

(LTE_MTCe2_L1-Core, leading WG: RAN1, REL-13; started: Sep. 14, closed: Mar. 16, WID: RP-150492)

Documents in this agenda item will be handled in a break out session

8
LTE Rel-14

8.3
WI: Further Enhanced MTC for LTE

(LTE_feMTC-Core; leading WG: RAN1; REL-14; started: June 16; closed: Jun. 17; WID: RP-170532)

Documents in this agenda item will be handled in a break out session

9
LTE Rel-15

9.14
Even further enhanced MTC for LTE

(LTE_eMTC4-Core; leading WG: RAN1; REL-15; started: Mar. 17; closed: Dec. 18: WID: RP-172811)

Documents in this agenda item will be handled in a break out session

9.14.1
Early data transmission

Early Data transmission for NB-IoT and MTC is treated jointly under this AI.

9.14.2
Other

R2-1910058
Clarify the application of powerClass14dBm-Offset
Huawei, HiSilicon
CR
Rel-15
36.331
15.6.0
4059
-
F
LTE_eMTC4-Core
· ZTE supports the CR.
· Ericsson thinks in the specs it does not explicitly mentioned that the offset is for CE Mode A, so this is not an essential correction. QC agrees that the CR is not needed. LG agrees.
· Huawei explains that the confusion is due the description for CE Mode B.

· Not pursued

· The parameter powerClass-14dBm-Offset provided in CellSelectionInfoCE is applicable to both CE Mode A and CE Mode B.
Tdocs below are moved to AI 12.1.12.3
R2-1910418
Cat M1/M2 indication during RRC connection establishment
Ericsson
discussion
LTE_eMTC4-Core

R2-1910419
LS reply on LTE-M indication
Ericsson
LS out
LTE_eMTC4-Core
To:SA2
Cc:RAN, RAN3
12
Rel-16 LTE Work Items

12.1
Additional MTC enhancements for LTE

(LTE_eMTC5-Core; leading WG: RAN1; REL-16; started: Jun 18; target; Mar 20; WID: RP-191356)

Time budget: 2.5 TU

Documents in this agenda item will be handled in a break out session

Some sub-items in 12.1 and 12.2 may be treated jointly.

12.1.1
Organisational

Including incoming LSs, rapporteur inputs, running CRs

Including output of email discussion [106#68][R16 eMTC]  Running CR on 36.300 (Intel)

Including output of email discussion [106#69][R16 eMTC]  Running CR on 36.331 (Qualcomm)

R2-1908610
LS on LTE-MTC coexistence with NR (R1-1907636; contact: Ericsson)
RAN1
LS in
Rel-16
LTE_eMTC5-Core
To:RAN
Cc:RAN4, RAN2
· Noted
R2-1908611
Reply LS on ETWS/CMAS in connected mode narrowband (R1-1907637; contact: LGE)
RAN1
LS in
Rel-16
LTE_eMTC5-Core
To:RAN2
· Noted

R2-1908628
Reply LS on Mobile-terminated Early Data Transmission (R3-193156; contact: Ericsson)
RAN3
LS in
Rel-16
LTE_eMTC5, NB_IOTenh3
To:RAN2
Cc:SA2, CT1, CT4
· will reply from this meeting

· Noted

R2-1908652
LS on LTE-M identification in 5GC (S2-1906831; contact: Qualcomm)
SA2
LS in
Rel-16
5G_CIoT
To:RAN, RAN2, RAN3
· will reply from this meeting

· Noted

R2-1908664
Reply LS on Mobile-terminated Early Data Transmission (S2-1908629; contact: Qualcomm)
SA2
LS in
Rel-16
LTE_eMTC5, NB_IOTenh3
To:RAN2, RAN3, SA3, CT1, CT4
· will reply from this meeting
· Noted

R2-1910387
Introduction of Rel-16 eMTC enhancements
Intel Corporation
draftCR
Rel-16
36.300
15.6.0
B
LTE_eMTC5-Core

R2-1910699
Introduction of Rel-16 eMTC enhancements
Qualcomm Incorporated
CR
Rel-16
36.331
15.6.0
4075
-
B
LTE_eMTC5-Core
Late

12.1.2
Mobile-terminated (MT) early data transmission (EDT)

MT Early Data transmission for MTC and NB-IoT is treated jointly under this AI.

Including output of email discussion [106#64][R16 NB-IoT/eMTC]  UP MT-EDT (Ericsson)

Including output of email discussion [106#65][R16 NB-IoT/eMTC]  CP MT-EDT (Intel)

R2-1910386
Report on [106#65][R16 NB-IoT/eMTC]  CP MT-EDT
Intel Corporation
discussion
Rel-16
LTE_eMTC5-Core
Proposal 1.
The CN issues regarding MT EDT initiation and providing DL data size information are handled by SA2/RAN3.

Proposal 2.
RAN2 discuss, in CP CIoT EPS optimization, whether to introduce 

1.
Msg4-based solution given that legacy MO-EDT procedure is used as much as possible or 

2.
The Msg2-based solution given that the identified issues are addressed.

For Msg2-based solution

Proposal 3.
RAN2 consider a simple optimization to reduce the size of paging message when including the CFRA resource, number of repetitions, and RNTI.

Proposal 4.
RAN2 discuss whether multiple CFRA resources for different CE level needs to be provided at least for the case where preamble partition is used to distinguish the CE level (i.e., multiple PRACH resource is not shared among the CE levels).

Proposal 5.
RAN2 discuss whether to explicitly indicate which PRACH resource (EDT or non EDT or any) to use.

Proposal 6.
CFRA PRACH resource is valid only for the next RA occasion after the reception of paging message (i.e., paging record list). RAN2 discuss how to make sure UE and eNB are in sync for the same valid RA occasion.

Proposal 7.
Contention free preamble retransmission and power ramping up is not supported.

Proposal 8.
RAN2 discuss on how to optimize the transmission power of CFRA preamble and whether to send LS to RAN1

Proposal 9.
RAN2 discuss if it is possible to establish the S1 connection as early as CFRA PRACH preamble is received by the eNB and whether to send LS to RAN3/SA2.

Proposal 10.
RAN2 discuss whether new RAR window (i.e. new timer of RAR window) is configured for Msg2 based solution.

Proposal 11.
RAN2 discuss whether to define new RAR format for Msg2 based solution to provide TA and UL grant or use legacy mechanism (i.e., TA MAC CE, UL grant in PDCCH).

Proposal 12.
RAN2 discuss whether the new RAR (or TA and UL) and DL data can be scheduled in different TBS.

Proposal 13.
RAN2 discuss how network determines the size of UL grant whether it is based on UE’s preference or defining multiple TBS as in MO EDT or defining minimum TBS size or leave it to eNB.

Proposal 14.
RAN2 discuss how network decides to provide the larger gap in DCI (e.g., minimum gap to define or based on TBS size provided or eNB implementation).

Proposal 15.
RAN2 discuss whether to re-use existing RRC message (i.e., RRCEarlyDataComplete) or define new DL-DCCH RRC message for Msg2-based solution.

Proposal 16.
Msg2 can indicate UE to fall back to legacy RRC connection procedure. RAN2 discuss whether to use legacy RAR, modified RAR or use RRCConnectionSetup message in Msg2 for fallback.

Proposal 17.
HARQ feedback for the DL data in Msg2 should be supported. RAN2 discuss whether the configuration of PUCCH is same as that for Msg4 and whether only HARQ ACK is used.

Proposal 18.
RAN2 discuss whether existing RRC message or new UL-CCCH RRC message to define to send the Msg3 as response to the DL data in Msg2.

Proposal 19.
RAN discuss whether or not the UL RRC message in response to DL data in Msg2 always includes NAS layer integrity protected NAS PDU and discuss possible AS NAS interaction.

For Msg4-based solution 

Proposal 3.
In response to paging message that includes MT EDT, UE can use legacy MO-EDT preamble. RAN2 discuss whether or not new TBS size (i.e., smaller TBS size than 328 bit to send NAS service request without UL data) needs to be defined.

· Intel explains that padding would be avoided if new TB size is introduced for MT-EDT.

· ZTE supports using the Rel-15 EDT preamble and introducing the new TB size.

· QC thinks based on the LS from SA2 that there has to be CPSR NAS PDU in Msg3.

· ZTE has concerns regarding security context in case non-EDT preamble is used for UP solution. LG thinks network would be able know that.
· Working assumption: For CP solution UE triggers RA using a Rel-15 EDT preamble.

· Working assumption: For UP solution, UE may trigger RA using a non-EDT preamble.

· Working assumption: For CP and UP solutions no new TB size for Msg3 is introduced.
Proposal 4.
RAN2 discuss whether network decides UL grant needs to be provided in Msg4 together with DL data (i.e., how network knows whether or not UE needs to send the UL response message to the DL data) based on (1) indication from UE in Msg3 or (2) UE’s preference information from MME or (3) UE’s communication and traffic pattern or (4) implementation.

· ZTE thinks such indication is not needed.

· Huawei thinks it would be beneficial to have the indication. Blackberry and Ericsson agrees. Nokia wonders how the UE would know and therefore would like MME to indicate.
· Intel supports all options but (1).

· QC supports options (3) and (4).

· LG supports (2) and (3).

· No indication is sent in Msg3 regarding whether an UL grant needs to be provided in Msg4, i.e. up to network implementation.
Proposal 5.
RAN2 discuss how to provide UL grant in Msg4 (e.g., L1 or L2 signalling). Whether DL data and the UL grant can be scheduled separately.

· QC thinks the UE should either be moved to connected mode or released to idle. Huawei agrees.

· 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.
Proposal 6.
RAN2 discuss whether UE moves to connected mode (i.e., RRC connection setup with DL data in Msg4, UL feedback in Msg5 and RRC release in Msg6) or stays in IDLE mode (i.e., RRC early data complete in Ms4 and UL feedback data in Msg5).

· Gemalto wonders about the number of issues per solution. Intel clarifies.
· Huawei would like to first find out whether Msg4-based solution is based on MO-EDT. QC agrees.

· Ericsson thinks this may also be needed for Msg2-based since the details are also not clear in that case.

· Intel thinks it is possible to discuss the details of Msg-4 based solution to start with, since there are a few open issues to clarify whether MO-EDT based solution is used. Gemalto agrees.

R2-1910420
Report on email discussion [106#64] on UP MT EDT
Ericsson
report
NB_IOTenh3-Core, LTE_eMTC5-Core
Proposal 1
RAN2 should discuss which solution, Msg2-based or Msg4-based, should be defined for Rel-16 MT EDT.

Proposal 2
RAN2 sends a reply LS to RAN3 indicating preference that data size is included in S1 paging. Other MT EDT indication is not needed in this case.

Proposal 3
For Msg2-based solution: RNTI to be used for MT EDT is provided in paging message. The details are FFS.

Proposal 4
For Msg2-based solution: Same approach as for PDCCH order is used for provision of CFRA preamble in paging message. Whether and how to indicate CE level and exact details are FFS.

Proposal 5
For Msg4-based solution: 1-bit flag in Paging message from eNB to UE indicates MT EDT.

Proposal 6
For Msg2-based solution: Send an LS to RAN3, SA3 (cc: SA2) on feasibility of resuming connection and context retrieval when eNB receives Msg1.

Proposal 7
For Msg2-based solution: Working assumption: resumeID is used as the context identifier. It is provided to target eNB in S1 paging, where MME stores the necessary information while UE is suspended.

Proposal 8
For Msg2-based solution: Send an LS to SA3 on issues related to how and if source eNB needs to authenticate request for context retrieval and possible impacts of related solutions.

Proposal 9
For Msg2-based solution: RAN2 to clarify whether same CFRA preamble can be allocated to multiple UEs (in one cell, in TA) and whether MT EDT is continued in the case eNB detects multiple PRACH transmissions corresponding to the same preamble.

Proposal 10
RAN2 to discuss how MT EDT is indicated in Msg4-based UP solution.

Proposal 11
Contention-based random access is used in Msg4-based MT EDT.

Proposal 12
For Msg2-based solution: Msg2 should contain at least: RRC message, DL data, TA value.

Proposal 13
For Msg2-based solution: RAN2 to discuss how UL grant should be scheduled: In Msg2, separately, or both are possible.

Proposal 14
For Msg2-based solution: A new integrity protected RRC message is defined to be included in Msg2. The RRC message may contain at least resumeID and NCC. FFS if the message is ciphered.

Proposal 15
For Msg2-based solution: Integrity protected RRC message in Msg3 is used to acknowledge data included in Msg2.

Proposal 16
For Msg2-based solution: RAN2 to discuss whether a new RRC message is defined to be included in Msg3 and what are its exact contents.

Proposal 17
For Msg2-based solution: RAN2 to discuss how UL grant is dimensioned and whether UE may indicate more UL data is expected in Msg3.

Proposal 18
For Msg2-based solution: Same security as for Msg2 is used to protect Msg3 transmission.

Proposal 19
For Msg4-based solution: RAN2 to discuss whether and how UE indicates UL data is expected after DL transmission.

Proposal 20
For Msg2-based solution: Msg4 is not always needed after UL data transmission in Msg3.

Proposal 21
For Msg4-based solution: MO EDT Msg4 is re-used and multiplexed with data. It should be possible to skip Msg6 if UE does not indicate further data in UL.

Proposal 22
For Msg2-based solution: Target eNB ciphers the data using similar mechanism as in MO EDT.

Proposal 23
For Msg2-based solution: Working assumption: Early context fetch after eNB detects CFRA preamble is specified.

Proposal 24
For Msg2-based solution: RAN2 to decide whether AS security is activated at the UE when/prior sending preamble or when receiving Msg2.

Proposal 25
For Msg2-based solution: AS security can be released after receiving acknowledgement to Msg3 transmission.

Proposal 26
For Msg2-based solution: Network can initiate fallback e.g. when all data would not fit in one DL transmission. Other cases when fallback is triggered, and the procedure details are FFS.

Proposal 27
For Msg2-based solution: UE may initiate other legacy procedure in case of MT EDT failure/fallback.

· QC thinks there is not enough time to discuss and conclude the open issues for Msg2-based solution considering the need for interaction with the other WGs. Huawei agrees. Intel agrees.
· Msg2 based solution is not pursued in this release. 

R2-1910169
Overall procedure for Msg2 based option
Huawei, HiSilicon
discussion
Rel-16
LTE_eMTC5-Core, NB_IOTenh3-Core
R2-1910170
[Draft] LS on Msg2 based MT-EDT
Huawei
LS out
Rel-16
LTE_eMTC5-Core, NB_IOTenh3-Core
To:RAN1
R2-1910171
[Draft] LS on Msg2 based MT-EDT for the CP solution
Huawei
LS out
Rel-16
LTE_eMTC5-Core, NB_IOTenh3-Core
To:RAN3, CT1
R2-1910423
Handling UE context for Msg2-based MT UP-EDT
Ericsson
discussion
NB_IOTenh3-Core, LTE_eMTC5-Core
R2-1906931
R2-1910422
MT early data in Msg4
Ericsson
discussion
NB_IOTenh3-Core, LTE_eMTC5-Core

R2-1910424
Draft reply LS to SA2 on MT-EDT
Ericsson
LS out
NB_IOTenh3-Core, LTE_eMTC5-Core
To:SA2
Cc:SA3, RAN3, CT1, CT4
· QC suggests to capture the agreement regarding Msg-2 based solution from this meeting.

· Capture the agreement regarding Msg-2 based solution from this meeting.
· 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.

· Capture that 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. 
· [CB Offline #400] To draft the LS reply to respond to the following LSs: R2-1908628 and R2-1908664 (Ericsson)

The draft LS can be provided in R2-1911600
R2-1911600
[Draft] Reply LS on Mobile-terminated Early Data Transmission
Ericsson
NB_IOTenh3-Core, LTE_eMTC5-Core
To:SA2, RAN3
Cc:SA3, CT1, CT4
· Update the text in “Response to” field with the following format “S2-1908629/R2-191XXXX and R3-193156/R2-191XXXX”
· The LS is approved in R2-1911603 with the change above.

R2-1910425
Draft reply LS to RAN3 on MT-EDT indication
Ericsson
LS out
NB_IOTenh3-Core, LTE_eMTC5-Core
To:RAN3
Cc:SA2, CT1, CT4
· QC thinks last paragraph is not needed since it is already indicated in the LS from SA2.

· Ericsson thinks SA2 is expecting the opinion from RAN2 and thus it would be good to confirm.

R2-1910421
MT early data after preamble
Ericsson
discussion
NB_IOTenh3-Core, LTE_eMTC5-Core
R2-1909027
Further analysis of Msg2 based MT-EDT
Nokia, Nokia Shanghai Bell
discussion
Rel-16
R2-1908872
Some remaining issues for MT-EDT
ZTE Corporation, Sanechips
discussion
Rel-16
LTE_eMTC5-Core, NB_IOTenh3-Core

R2-1909544
Details on MT EDT for UP solution (Msg4-based)
Intel Corporation
discussion
Rel-16
LTE_eMTC5-Core
R2-1906434
R2-1909545
Details on MT EDT for CP data (Msg2-based)
Intel Corporation
discussion
Rel-16
LTE_eMTC5-Core
R2-1906435
R2-1910168
Discussion on MT-EDT options
Huawei, HiSilicon
discussion
Rel-16
LTE_eMTC5-Core, NB_IOTenh3-Core

R2-1910172
Overall procedure for Msg4 based option
Huawei, HiSilicon
discussion
Rel-16
LTE_eMTC5-Core, NB_IOTenh3-Core

R2-1910315
Consideration on Msg.2 based MT-EDT procedure
Lenovo, Motorola Mobility
discussion
Rel-16
LTE_eMTC5-Core

R2-1910316
Consideration on MT-EDT procedure for UE
Lenovo, Motorola Mobility
discussion
Rel-16
LTE_eMTC5-Core

R2-1911063
RA procedure fallback in Msg2 based MT EDT
LG Electronics UK
discussion
Rel-16
Agreements

- 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.
- Msg2 based solution is not pursued in this release.
12.1.3
UE-group wake-up signal (WUS)

UE-group wake-up signal (WUS) for MTC is treated jointly with NB-IoT under AI 12.2.3. Do not use this AI for any item that can be discussed jointly.

12.1.4
Transmission in preconfigured resources

Transmission in preconfigured resources for MTC is treated jointly with NB-IoT under AI 12.2.4. Do not use this AI for any item that can be discussed jointly.

12.1.5
Scheduling multiple DL/UL transport blocks

Scheduling multiple DL/UL transport blocks with or without DCI for SC-PTM and unicast

Scheduling multiple DL/UL transport blocks for MTC and NB-IoT is treated jointly under this AI.

R2-1910179
DRX timers in multiple TBs scheduling of NB-IoT
Huawei, HiSilicon
discussion
Rel-16
NB_IOTenh3-Core

R2-1910426
Scheduling enhancements for LTE-MTC and NB-IoT
Ericsson
discussion
NB_IOTenh3-Core, LTE_eMTC5-Core

R2-1911229
Buffer status indicated by BSR in multi-TB scheduling
ASUSTeK
discussion
Rel-16
LTE_eMTC5-Core
R2-1911228
DRX timer operation in multi-TB scheduling
ASUSTeK
discussion
Rel-16
LTE_eMTC5-Core
12.1.6
Quality report in Msg3

Including output of email discussion [106#66][R16 eMTC] Quality report in Msg3 (Huawei)

R2-1910059
Report of email discussion [106#66][R16 eMTC] Quality report in Msg3
Huawei, HiSilicon
discussion
Rel-16
LTE_eMTC5-Core
Proposal 1:RAN2 decides whether there is an explicit signalling to trigger the aperiodic DL quality report in connected mode.

Proposal 2: If explicit trigger signalling is agreed, RAN2 down selects the DCI or MAC CE option after more RAN1/4 progress.

· QC thinks that it is not clear if the UE is required to do the measurements regardless of reporting is triggerred.

Proposal 3: MAC CE is used to provide the aperiodic DL quality report in connected mode.

Proposal 4: RAN2 decides whether to enable aperiodic DL quality report in connected mode by dedicated RRC signaling, or no enable singling is need.

· Intel thinks the UE would need to know in case the report is triggerred by DCI due to time constraints. It is not clear to Intel whether an existing DCI format is used.
· Needs to be discussed depending on whether the report is triggered by DCI or MAC CE.

Proposal 5: DL quality report in Msg3 in idle mode is enabled by the SI.

Proposal 6: UE capability reporting is NOT needed for the DL quality report in Msg3 in idle mode.

Proposal 7: UE capability reporting is introduced for the aperiodic DL quality report in connected mode.

· Explicit signalling is introduced to trigger the aperiodic DL quality report in connected mode. FFS whether DCI or MAC CE.
· MAC CE is used to provide the aperiodic DL quality report in connected mode.
· DL quality report in Msg3 in idle mode is enabled via system information broadcast.

· UE capability reporting is not needed for the DL quality report in Msg3 in idle mode.
· UE capability reporting is introduced for the aperiodic DL quality report in connected mode.
R2-1910063
MAC CE design for DL quality report
Huawei, HiSilicon
discussion
Rel-16
LTE_eMTC5-Core
R2-1909547
Remaning issue in DL Quality report
Intel Corporation
discussion
Rel-16
LTE_eMTC5-Core

R2-1910060
Draft LS on the aperiodic DL quality report in connected mode
Huawei, HiSilicon
LS out
Rel-16
LTE_eMTC5-Core
To:RAN1, RAN4

R2-1910062
Remaining issues of DL quality report in Msg3 in IDLE mode
Huawei, HiSilicon
discussion
Rel-16
LTE_eMTC5-Core
R2-1910061
Remaining issues of DL quality report in connected mode
Huawei, HiSilicon
discussion
Rel-16
LTE_eMTC5-Core

Agreements

- Explicit signaling is introduced to trigger the aperiodic DL quality report in connected mode. FFS whether DCI or MAC CE.
- MAC CE is used to provide the aperiodic DL quality report in connected mode.
- DL quality report in Msg3 in idle mode is enabled via system information broadcast.
- UE capability reporting is not needed for the DL quality report in Msg3 in idle mode.
- UE capability reporting is introduced for the aperiodic DL quality report in connected mode.
12.1.7
MPDCCH performance improvement using CRS

R2-1910064
MPDCCH performance improvement using CRS
Huawei, HiSilicon
discussion
Rel-16
LTE_eMTC5-Core

R2-1910427
MPDCCH performance improvement for LTE-M
Ericsson
discussion
LTE_eMTC5-Core

12.1.8
Improvements for non-BL UEs

CE mode A and B improvements for non-BL UEs among “enhancements to idle mode mobility”, “UE demodulation performance requirements for 2 RX antennas and full duplex FDD”, “Dual layer DL reception”, “Feedback based on CSI-RS”, “ETWS/CMAS in connected mode”

Including output of email discussion [106#67][R16 eMTC]  How to acquire ETWS/CMAS information (LG)

R2-1911060
Report of Email discussion [106#67][R16 eMTC] How to acquire ETWS/CMAS information
LG Electronics UK
discussion
Rel-16
Proposal 1. In connected mode, non-BL UEs in CE monitor MPDCCH to receive ETWS indication and/or CMAS indication using Type 0 CSS in the same narrowband where unicast transmission can be received.

Proposal 2. RAN2 inform RAN1 of RAN2 understanding that non-BL UEs monitor CSS in any paging occasion at least once in a paging cycle for ETWS/CMAS notification.

· QC thinks this is not correct since the UE is required to monitor CSS when in active in connected mode. ZTE has a similar view with QC.

· Intel does not agree with QC and thinks that the UE has to monitor for CSS, i.e. CSS + USS, only when it coincides with a PO.

· QC thinks that UEs are already required to monitor for USS and CSS when in active. Intel thinks this is correct but a new DCI needs to be received and therefore blind decoding is needed.
· In connected mode, non-BL UEs in CE monitor MPDCCH to receive ETWS and/or CMAS notification using Type 0 CSS in the same narrowband where unicast transmission can be received.
Proposal 3. If Proposal2 is agreed, RAN2 to discuss the details of paging cycle.

Proposal 4. RAN2 to discuss if the UE stays in RRC_CONNECTED or transits to RRC_IDLE to acquire ETWS/CMAS information upon reception of ETWS/CMAS notification.

· Intel thinks this depends on if there is any pending UL/DL data. Intel does not prefer UEs to go to idle if that is the case. If those UEs go to idle mode, they may trigger access to the network alsmost at the same time creating other problems. QC has a similar thinking.
· QC thinks it should be possible for these UEs to acquire the notification considering that it is posssible for those UEs to receive using multiple narrownband. Huawei thinks it is not clear whether this is possible. Ericsson agrees with QC that this should be possible.

· LG prefers that the UE stays in connected mode and thinks that switching to wideband is possible. Intel agrees and thinks that there should not be any issue at least for CE Mode A.

· Intel thinks switching to wideband operation is up to the UE.

· Huawei thinks there is a need to send an LS to RAN1 to check whether this would be possible. QC thinks LS is not needed. Ericsson agrees with QC.
· Huawei insists on capturing in the meeting minutes that RAN2 assumes that the agreement below does not have any impact in RAN1.

· UE stays in RRC_CONNECTED after receiving the indication for ETWS/CMAS notification.

· It is up to UE implementation how ETWS/CMAS notification is acquired.
Proposal 5. RAN2 to discuss if signalling optimisation can be considered for MIB, SIB1-BR and SIB10/11/12 acquisition.

· Intel thinks the contents of SIB1-BR needs to be changed since scheduling information for SIB 10/11/12 needs to be provided. But scheduling information for SIB1-BR provided by MIB mostly likely does not change. QC agrees and assumes that SIB 10/11/12 may be always scheduled even if no information is included.
· Ericsson thinks these SIBs are scheduled only when there is information to broadcast and does not think that optimization is needed. Huawei agrees.

· LG thinks DCI that carries ETWS/CMAS indication may also carry the scheduling information for SIB1-BR.

· RAN2 does not intend to introduce any signalling optimization regarding MIB, SIB1-BR and SIB10/11/12 acquisition.

Proposal 6. RAN2 to discuss if the 4 seconds requirement of primary notification delivery is an issue to be considered for non-BL UEs in CE mode B.

· RAN2 understands that UEs in CE Mode B may not be able to acquire ETWS notification within 4 seconds requirement.
· Ericsson thinks it is fine if it is not possible for UEs in CE Mode B to acquire the notification within the required time.

· LG thinks if it is possible to change the requirement to support UEs in CE Mode B.
Proposal 7. RAN2 to discuss if some other information except ETWS/CMAS notification can be included in the DCI.

R2-1909546
Acquisition of ETWS/CMAS by non-BL UEs in RRC_CONNECTED

Intel Corporation
discussion
Rel-16
LTE_eMTC5-Core

R2-1910065
Enhancements to idle mode mobility for non-BL UEs
Huawei, HiSilicon
discussion
Rel-16
LTE_eMTC5-Core
R2-1910464
Support of ETWS/CMAS by non-BL UE operating in CE mode
Qualcomm Incorporated
discussion
Rel-16
LTE_eMTC5-Core

R2-1910428
ETWS/CMAS in connected mode for non-BL UEs
Ericsson
discussion
LTE_eMTC5-Core

R2-1908867
Remaining issues for acquiring ETWS/CMAS information for eMTC
ZTE Corporation, Sanechips
discussion
Rel-16
LTE_eMTC5-Core

R2-1910066
Draft LS on the ETWS/CMAS notification in connected mode
Huawei, HiSilicon
LS out
Rel-16
LTE_eMTC5-Core
To:RAN1

R2-1911061
Remaining issues of ETWS/CMAS information acquisition
LG Electronics UK
discussion
Rel-16

R2-1911062
Draft LS on ETWS_CMAS notification
LG Electronics UK
LS out
Rel-16
LTE_eMTC5-Core
To: RAN1

Agreements

- In connected mode, non-BL UEs in CE monitor MPDCCH to receive ETWS and/or CMAS notification using Type 0 CSS in the same narrowband where unicast transmission can be received.
- UE stays in RRC_CONNECTED after receiving the indication for ETWS/CMAS notification.
- It is up to UE implementation how ETWS/CMAS notification is acquired.
- RAN2 does not intend to introduce any signalling optimization regarding MIB, SIB1-BR and SIB10/11/12 acquisition.

- RAN2 understands that UEs in CE Mode B may not be able to acquire ETWS notification within 4 seconds requirement.
12.1.9
Stand-alone deployment

Enable the use of LTE control channel region for DL transmission (MPDCCH/PDSCH) to BL/CE UEs

R2-1910067
Use of LTE Control Channel Region for DL transmission
Huawei, HiSilicon
discussion
Rel-16
LTE_eMTC5-Core
· Noted
R2-1910068
TP for the use of LTE Control Channel Region for DL transmission
Huawei, HiSilicon
discussion
Rel-16
LTE_eMTC5-Core
· Intel supports the 2nd change and thinks that 1st change is not needed, but if introduced there is no need to have the reference to the subclause.

· Ericsson thinks first change needs to be reformulated to capture the intention. 2nd change is agreeable in principle.

· Huawei thinks that it should be possible for a non-BL UE that fullfills S criteria for normal coverage to camp in normal a cell, i.e. not standalone, in enhanced coverage. Intel agrees.
· Ericsson thinks this would make it more complicated for the network and there seems to be no benefits. ZTE agrees.
· FFS how to formulate the first change (for Rel-16 only) as it depends on whether it should be possible for a non-BL UE that fullfills S criteria for normal coverage to camp in a “normal” cell, i.e. not standalone, in enhanced coverage.

· Second change is agreed in principle. FFS how to capture.

· [CB Offline#401] To progress the discussion for the bullets above (Huawei)



The outcome can be provided in R2-1911602.
R2-1911602
Summary of discussion on the use of LTE Control Channel Region for DL transmission
· Intel supports the first proposal in principle.

· QC thinks this, i.e. first proposal, should not be allowed since this also has impact to upper layers.
· ZTE thinks if agreed, the first proposal should have an impact on the network for paging. 

· Gemalto has concerns regarding the paging resources if the UE is allowed to choose regardless of S criteria.

· Ericsson thinks that this, i.e. referring to proposal 1, should not be possible due to the network impact.

· FFS if, from Rel-16, it should be possible for a non-BL UE that fullfills S criteria for normal coverage to camp in a “normal” cell, i.e. not standalone, in enhanced coverage.

· This discussion will continue as part of the AI 12.1.8 Improvements for non-BL UEs.
R2-1910429
Standalone deployment for LTE-M
Ericsson
discussion
LTE_eMTC5-Core

R2-1910430
Text Proposal for standalone deployment for LTE-M
Ericsson
discussion
LTE_eMTC5-Core
· Noted

R2-1909551
Non-BL UE operation in standalone deployment
Intel Corporation
discussion
Rel-16
LTE_eMTC5-Core
R2-1906441
12.1.10
Mobility Enhancements

Improving the DL RSRP and, RSRQ measurement accuracy, through use of RSS, relaxation of RRM measurements for serving cell for UEs using WUS for at least low mobility UEs

R2-1910069
Relaxation of RRM measurements using WUS
Huawei, HiSilicon
discussion
Rel-16
LTE_eMTC5-Core

R2-1910070
Use of RSS for measurement improvements
Huawei, HiSilicon
discussion
Rel-16
LTE_eMTC5-Core

R2-1910071
TP for signaling reducing of RSS parameters
Huawei, HiSilicon
discussion
Rel-16
LTE_eMTC5-Core

R2-1910648
Use case and Signaling for RSS
Ericsson
discussion
Rel-16

12.1.11
Coexistence with NR

Study NR and LTE specifications to identify possible issues related to coexistence of MTC with NR

12.1.12
Connection to 5GC

12.1.12.1
Support of eDRX in CM-IDLE and EDT

Support of extended DRX in CM-IDLE

Support of EDT for Data over NAS and UP solution (if concluded to be supported based on outcome of LS exchange with SA2)

Support of eDRX in CM-IDLE and EDT for MTC and NB-IoT are treated jointly under this AI.

R2-1910180
Impact to support user plane optimisations for eMTC and NB-IoT connected to 5GC
Huawei, HiSilicon
discussion
Rel-16
LTE_eMTC5-Core, NB_IOTenh3-Core
Proposal 1: Support of User Plane CIoT 5GS optimisation is optional for both eMTC and NB-IoT devices connected to 5GC without capability signalling.

· Support of User Plane CIoT 5GS optimisation is optional for both eMTC and NB-IoT devices connected to 5GC without capability signalling. Indication for support is provided in Msg5, i.e. RRCConnectionSetupComplete.

Proposal 2: For NB-IoT and eMTC, introduce a new parameter up-CIoT-5GS-Optimisation-r16 in SIB1-BR/SIB1-NB to indicate per PLMN support of User plane CIoT 5GS optimisations.
· LG wonders if it is still possible to camp in the cell if it is not supported. Huawei clarifies that this does not have any impact on camping criteria.

· For NB-IoT and eMTC, introduce a new parameter, up-CIoT-5GS-Optimisation-r16, in SIB1-BR/SIB1-NB to indicate per PLMN support of User plane CIoT 5GS optimisations.
Proposal 3: For eMTC, support of N3 data transfer is mandatory (UE and NW) hence no broadcast signalling required for this.

· For eMTC, broadcast signaling is not required to indicate support of N3 data transfer since it is mandatory for both the UE and the network.

Proposal 4: For NB-IoT, support of N3 data transfer is optional (UE and NW), hence introduce a new parameter n3-5GS-DataTransfer-r16 in SIB1-NB to indicate per PLMN support of N3 user plane data transfer.   

· For NB-IoT, introduce a new parameter, n3-5GS-DataTransfer-r16, in SIB1-NB to indicate per PLMN support of N3 user plane data transfer.

Proposal 5: For eMTC, introduce new parameters up-CIoT-5GS-Optimisation-r16 and cp-CIoT-5GS-Optimisation-r16 in RRCConnectionSetupComplete when accessing 5GC.

· For eMTC, introduce new parameters, up-CIoT-5GS-Optimisation-r16 and cp-CIoT-5GS-Optimisation-r16 in RRCConnectionSetupComplete when accessing 5GC.

Proposal 6: For NB-IoT, introduce new parameters up-CIoT-5GS-Optimisation-r16 and n3-5GS-DataTransfer-r16 in RRCConnectionSetupComplete-NB when accessing 5GC.

· For NB-IoT, introduce new parameters, up-CIoT-5GS-Optimisation-r16 and n3-5GS-DataTransfer-r16 in RRCConnectionSetupComplete-NB when accessing 5GC.

Proposal 7: For NB-IoT and eMTC connected to 5GC, adopt I-RNTI as UE identity for UP CIoT 5GS Optimisation.

· Ericsson thinks that resumeID would be more appropriate considering that RRC Inactive is optional for eMTC.
· QC thinks it would be better to adopt the same parameter as UE identity.

· Ericsson thinks if I-RNTI is adopted there will be a need to indicate whether the UE is coming  from idle or inactive mode. Huawei explains that the indication is needed regardless, i.e., to differentiate EPC and 5GC.
· QC thinks there is no need to send an indication since it, i.e. EPC or 5GC, will be implicit based on the RRC message sent in Msg3.

· LG and ZTE prefer using resumeID for both NB-IoT and eMTC.

Proposal 8: For NB-IoT connected to 5GC, create a critical version of RRCConnectionResumeRequest-NB message for UP CIoT 5GS optimisation, including the I-RNTI, shortResumeMAC-I, resumeCause (same causes as agreed for RRCConnectionRequest-NB in 5GC), and cqi-NPDCCH.

Proposal 9: For eMTC connected to 5GC, adopt R15 introduced critical extension version of RRCConnectionResumeRequest for UP CIoT 5GS optimisation, including the I-RNTI, shortResumeMAC-I, and resumeCause.

Proposal 10: For NB-IoT and eMTC, adopt the same security principle as RRC_INACTIVE when connected to 5GC.

Proposal 11: For NB-IoT and eMTC, the UE releases the UE AS context when it reselects to another CN type.

· Already captured in Proposal 15

Proposal 12: For NB-IoT and eMTC, full configuration in RRCConnectionResume(-NB) is supported when connected to 5GC.
Proposal 13: For NB-IoT and eMTC connected to 5GC, introduce a new IE up-CIOT-5GS-OptimisationConfig-r16 in RRCConnectionRelease including the full I-RNTI and nextHopChainingCount for UP CIoT 5GS optimisation. 

Proposal 14: For eMTC connected to 5GC, also include the short I-RNTI in IE up-CIOT-5GS-OptimisationConfig-r16 in RRCConnectionRelease for UP CIoT 5GS optimisation. 

Proposal 15: For NB-IoT and eMTC, when the UE in RRC_IDLE using the UP CIoT optimisation reselects to another CN type, it discards the UE AS context and the UE identity.

· For NB-IoT and eMTC, when the UE in RRC_IDLE using the UP CIoT optimisation reselects to another CN type, it discards the UE AS context and the UE identity.

Proposal 16: For NB-IoT and eMTC, the UE goes to RRC_IDLE and initiates NAS recovery procedure when the UE switches between CN types at RRC Connection re-establishment.

· For NB-IoT and eMTC, UE goes to RRC_IDLE and initiates NAS recovery procedure when the UE switches between CN types at RRC Connection re-establishment.

Proposal 17: Introduce a new IE “up-EDT-5GC-r16” in SIB2-BR/SIB2-NB to indicate ng-eNB connected to 5GC supports UP-EDT.

· Introduce a new IE up-EDT-5GC-r16 in SIB2-BR/SIB2-NB to indicate ng-eNB connected to 5GC supports UP MO-EDT.

Proposal 18: Introduce a new UE capability “earlyData-UP-5GC-r16’ in UE-EUTRA-Capability, UE-Capability-NB to indicate support of UP-EDT in 5GC.

· Introduce a new UE capability earlyData-UP-5GC-r16 in UE-EUTRA-Capability, UE-Capability-NB to indicate support of UP MO-EDT in 5GC.

Proposal 19: The EPS UP-EDT procedure is reused, the changes described in section 2.1.3 apply for UP-EDT when connected to 5GC.  

Proposal 20: Security should not be deactivated and SRB1 should not be suspended at EDT fallback for UP-EDT when connected to 5GC.  

Agreements

- Support of User Plane CIoT 5GS optimization is optional for both eMTC and NB-IoT devices connected to 5GC without capability signaling. Indication for support is provided in Msg5, i.e. RRCConnectionSetupComplete.
- For NB-IoT and eMTC, introduce a new parameter, up-CIoT-5GS-Optimisation-r16, in SIB1-BR/SIB1-NB to indicate per PLMN support of User plane CIoT 5GS optimisations.

- For eMTC, broadcast signaling is not required to indicate support of N3 data transfer since it is mandatory for both the UE and the network.

- For NB-IoT, introduce a new parameter, n3-5GS-DataTransfer-r16, in SIB1-NB to indicate per PLMN support of N3 user plane data transfer.

- For eMTC, introduce new parameters, up-CIoT-5GS-Optimisation-r16 and cp-CIoT-5GS-Optimisation-r16 in RRCConnectionSetupComplete when accessing 5GC.

- For NB-IoT, introduce new parameters, up-CIoT-5GS-Optimisation-r16 and n3-5GS-DataTransfer-r16 in RRCConnectionSetupComplete-NB when accessing 5GC.

- For NB-IoT and eMTC, when the UE in RRC_IDLE using the UP CIoT optimisation reselects to another CN type, it discards the UE AS context and the UE identity.

- For NB-IoT and eMTC, UE goes to RRC_IDLE and initiates NAS recovery procedure when the UE switches between CN types at RRC Connection re-establishment.

- Introduce a new IE up-EDT-5GC-r16 in SIB2-BR/SIB2-NB to indicate ng-eNB connected to 5GC supports UP MO-EDT.

- Introduce a new UE capability earlyData-UP-5GC-r16 in UE-EUTRA-Capability, UE-Capability-NB to indicate support of UP MO-EDT in 5GC.

R2-1910431
UP solution for eMTC/NB-IoT connected to 5GC
Ericsson
discussion
NB_IOTenh3-Core, LTE_eMTC5-Core

12.1.12.2
Support of RRC_INACTIVE and eDRX in CM-CONNECTED

Support of RRC_INACTIVE and extended DRX in CM-CONNECTED with RRC_INACTIVE (support of sleep cycles up to the NAS and SMS retransmission timers)

Support of RRC_INACTIVE and eDRX in CM-CONNECTED for MTC and NB-IoT are treated jointly under this AI.

R2-1909549
Remaining issues in RRC inactive state
Intel Corporation
discussion
Rel-16
LTE_eMTC5-Core

R2-1910183
Discussion on support of RRC_INACTIVE for eMTC connected to 5GC
Huawei, HiSilicon
discussion
Rel-16
LTE_eMTC5-Core

R2-1910468
Access stratum changes to support short eDRX for eMTC connected 5GC in RRC_INACTIVE state
Qualcomm Incorporated
discussion
Rel-16
LTE_eMTC5-Core

12.1.12.3
Other

MTC specific aspects

R2-1910462
LTE-M Identification in 5GC
Qualcomm Incorporated
discussion
Rel-16
LTE_eMTC5-Core

Proposal 1: Include LTE-M indication in RRCConnectionSetupComplete message if UE selected 5GC or is registered on 5GC. 

Proposal 2: Respond to SA2 LS that RAN2 intends to introduce LTE-M indication in MSG5 when UE selected 5GC or is registered on 5GC.

· QC, Huawei and Intel supports the proposal to introduce the indication.

· Ericsson thinks it would be beneficial if the indication is also introduced for EPC.

· QC thinks this may create backwards compatibility issues. Huawei agrees.

· Orange thinks introducing an indication also for EPC would be beneficial. Verizon and DocoMo agree.

· Huawei thinks a network solution is needed regardless since legacy IoT UEs would not be able to send the indication. QC agrees.
· Ericsson suggests to introduce the indication and inform SA2 about the consequences regarding legacy IoT UEs.

· Huawei thinks it is clearly stated in the LS that this is only for 5GC and not considered for EPC.

· From RAN2 standpoint it is feasible to introduce LTE-M indication in RRCConnectionSetupComplete message if UE selected 5GC.
· Ericsson wonders about the backwards compatbility issue, i.e. if anything would be broken. Huawei states that nothing is broken, but there is no need to introduce the indication if it is not useful.

· QC would like to continue the discussion in the next meeting to check.

· Nokia thinks the indication is not needed for the EPC case and suggests to state in the LS that this is feasible for the 5GC case.
· Verizon thinks it would still be beneficial even if it requires a network solution for those devices.

· LG suggests to ask other WGs for the EPC case.

· Huawei thinks if the concern is charging, this should be raised in other WGs.

· QC suggests supporting companies to take the discussion to SA2. Ericsson suggests to add the question in the LS already.
R2-1910463
[DRAFT] LS on LTE-M identification in 5GC
Qualcomm Incorporated
LS out
Rel-16
LTE_eMTC5-Core
To:SA2, RAN3
Cc:RAN
· Replace “RAN2 agreed to include LTE-M indication by Cat-M UE in RRC Connection Setup Complete message when UE has selected 5GC.” with “From RAN2 standpoint it is feasible to introduce LTE-M indication in RRCConnectionSetupComplete message if UE selected 5GC.”

· The LS is approved in R2-1911601 with the change above.

R2-1910185
LTE-M indication in 5GC
Huawei, HiSilicon
discussion
Rel-16
LTE_eMTC5-Core
· Noted
Tdocs below are moved from AI 9.14.2
R2-1910418
Cat M1/M2 indication during RRC connection establishment
Ericsson
discussion
LTE_eMTC4-Core
· Noted

R2-1910419
LS reply on LTE-M indication
Ericsson
LS out
LTE_eMTC4-Core
To:SA2
Cc:RAN, RAN3

Agreements

- From RAN2 standpoint it is feasible to introduce LTE-M indication in RRCConnectionSetupComplete message if UE selected 5GC.
12.1.13
Other

R2-1908955
CE Mode Threshold Adjustments for non-BL and BL UE
NTT DOCOMO INC.
discussion
LTE_eMTC5-Core

R2-1910897
RRC release after EDT for User Plane CIoT EPS optimization
Ericsson
discussion
Rel-15
LTE_eMTC5-Core, NB_IOTenh3-Core
R2-1907929
R2-1911131
RRC release for User Plane EDT
III
discussion
Rel-16
LTE_eMTC5-Core, NB_IOTenh3-Core
R2-1907778
Withdrawn

R2-1911132
RRC release for User Plane EDT
III
discussion
Rel-16
LTE_eMTC5-Core, NB_IOTenh3-Core
R2-1907778
· [107#xx][R16 eMTC]  Running CR on 36.300 (Intel)


Intended outcome: Running CR to the next meeting.


Deadline: next meeting

· [107#xx][R16 eMTC]  Running CR on 38.300 (Qualcomm)


Intended outcome: Running CR to the next meeting.


Deadline: next meeting

· [107#xx][R16 eMTC]  Running CR on 36.304 (Nokia)


Intended outcome: Running CR to the next meeting.


Deadline: next meeting

· [107#xx][R16 eMTC]  Running CR on 36.331 (Qualcomm)


Intended outcome: Running CR to the next meeting.


Deadline: next meeting

Summary

List of comebacks
- None
List of email discussions
· [107#xx][R16 eMTC]  Running CR on 36.300 (Intel)


Intended outcome: Endorsed running CR provided in R2-1911604.


Deadline: Next meeting (preferably 2 weeks prior to submission deadline)

· [107#xx][R16 eMTC]  Running CR on 38.300 (Qualcomm)


Intended outcome: Endorsed running CR provided in R2-1911605.


Deadline: Next meeting (preferably 2 weeks prior to submission deadline)

· [107#xx][R16 eMTC]  Running CR on 36.304 (Nokia)


Intended outcome: Endorsed running CR provided in R2-1911606.


Deadline: Next meeting (preferably 2 weeks prior to submission deadline)

· [107#xx][R16 eMTC]  Running CR on 36.331 (Qualcomm)


Intended outcome: Endorsed running CR provided in R2-1911607.


Deadline: Next meeting (preferably 2 weeks prior to submission deadline)

LS out

R2-1911603
Reply LS on Mobile-terminated Early Data Transmission
Ericsson
NB_IOTenh3-Core, LTE_eMTC5-Core
To:SA2, RAN3
Cc:SA3, CT1, CT4
R2-1911601
LS on LTE-M identification in 5GC
Qualcomm Incorporated
LS out
Rel-16
LTE_eMTC5-Core
To:SA2, RAN3
Cc:RAN
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