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Title: Chairman’s notes of AI 6.2.1 Additional MTC Enhancements
1.1.1 Additional MTC Enhancements
LTE_eMTC5-Core; WID in RP-190770. Please refer to the WID for detailed scoping
1.1.1.1 UE-group wake-up signal

R1-1907570
Feature lead summary of 6.2.1.1 UE group MWUS
Qualcomm Inc

Agreement
Support the following options for WUS resource configuration

· Up to 2 orthogonal resources may be configured in time domain.

· Up to 2 orthogonal resources may be configured in frequency domain
· FFS: both options can be configured simultaneously to have up to 4 orthogonal WUS resources

Maximum total number of WUS resources is no larger than 4 including the legacy WUS resource
R1-1907632
UE-group wake-up signal in LTE-MTC
Ericsson
For further discussion
Different WUS sequences associated with the same PO are used for UE groups regardless of whether the UE groups are in the same or different WUS resources.
Working Assumption
· UE assumes the transmit power for Rel-16 WUS sequence is same as that of Rel-15 WUS sequence.
· Maximum WUS duration for Rel-16 WUS sequence is same as that of Rel-15 WUS sequence
Agreement

Each UE monitors up to X WUS sequences. 

· Value of X will be selected between 2 and 3

· X=3 can only be supported if a common WUS for a subset of UE groups for service-based grouping is supported
R1-1905956
UE-group wake-up signal in LTE-MTC
Ericsson

R1-1905983
Support of sub-groups for MWUS
Huawei, HiSilicon

R1-1906186
Discussion on UE-group wake up signal in MTC
NTT DOCOMO, INC.

R1-1906277
UE-group wake-up signal for Rel-16 MTC
Lenovo, Motorola Mobility

R1-1906495
Discussion on Wake-up signal for MTC
ZTE

R1-1906681
Discussion on UE-grouping wake up signal in MTC
LG Electronics

R1-1906701
UE-group wake-up signal for MTC
Nokia, Nokia Shanghai Bell

R1-1906768
UE-group wake-up signal for eMTC
Intel Corporation

R1-1906892
UE-group wake-up signal for eMTC
Samsung

R1-1907568
UE-group wake-up signal
Qualcomm Incorporated

Revision of R1-1906991
R1-1907191
UE group wake up signal for MTC
Sony

R1-1907206
Consideration on UE-group wake-up signal for Rel-16 MTC
Sharp

1.1.1.2 Support for transmission in preconfigured UL resources

R1-1907583
LTE-M Preconfigured UL Resources Summary RAN1 #97
Sierra Wireless
Agreement

For a given UE, for dedicated PUR in idle mode and for a given CE mode, the same size DCI, the same PUR M-PDCCH candidates, and the same RNTI is used for all DCI messages for unicast transmissions.
Agreement

For dedicated PUR in idle mode and for HD-FDD UEs, the start of the PUR SS Window is [x] subframes after the end PUR transmission

· FFS: Value of x, and if x is fixed or signaled 

· FFS: FD-FDD UEs, TDD UEs

· FFS: Support for monitoring of PUR SS Window before PUR transmission

Note: The PUR SS Window is the time period where the UE monitors the MPDCCH for at least a time period after a PUR transmission
Agreement

For dedicated PUR in idle mode, 
· The maximum mPDDCH repetitions, rmax-mPDCCH-PUR, is included in the PUR configuration
Agreement

For dedicated PUR in idle mode, the duration of the PUR SS window is configured by eNB

· How the duration is configured, and the possible values, will be decided by RAN2.
R1-1907629
LTE-M Preconfigured UL Resources Summary #2 RAN1 #97
Sierra Wireless
Agreement

For dedicated PUR in idle mode, the CE mode is 
· Option 1: explicitly configured in the PUR configuration.

· Option2: based on CE mode of last connection

Down select in RAN1#98
Agreement

Select one of the following in RAN1#98
· Alt1: In idle mode, the PUR search space PRB pairs is configured between {2, 2+4, 4} PRBs

· Alt2: In idle mode, the PUR search space PRB pairs is fixed to 2+4 PRBs

Agreement

For dedicated PUR in idle mode, if a UE skips a PUR transmission, it is not mandated to monitor the associated PUR SS window
R1-1905957
Support for transmission in preconfigured UL resources in LTE-MTC
Ericsson

R1-1905980
UL transmission in preconfigured resource
Huawei, HiSilicon

R1-1906187
Discussion on preconfigured UL resources in MTC
NTT DOCOMO, INC.

R1-1906278
UL transmission in preconfigured resources for eMTC
Lenovo, Motorola Mobility

R1-1906460
LTE-M Pre-configured UL Resources Design Considerations
Sierra Wireless, S.A.

R1-1906496
Support for transmission in preconfigured UL resources for MTC
ZTE

R1-1906575
Discussion on transmission in preconfigured UL resources
Beijing Xiaomi Software Tech

R1-1906682
Discussion on preconfigured UL resources in MTC
LG Electronics

R1-1906702
Transmission in preconfigured UL resources
Nokia, Nokia Shanghai Bell

R1-1906769
UL transmission in preconfigured resources for eMTC
Intel Corporation

R1-1906845
Remaining issues in PUR
Sony

R1-1906893
Discussion on transmission in preconfigured UL reosurces for MTC
Samsung

R1-1906992
Support for transmission in preconfigured UL resources
Qualcomm Incorporated

R1-1907080
Consideration for preconfigured uplink resources (PUR)
Sequans Communications

R1-1907356
Discussion on LTE-M PUR resource configuration in respect to radio condition
ASUSTEK COMPUTER (SHANGHAI)

1.1.1.3 Scheduling of multiple DL/UL transport blocks

R1-1907580
Feature lead summary for Scheduling of multiple DL/UL transport blocks for LTE-MTC
Ericsson

Working assumption

· For unicast, scheduling of initial and retransmission TB(s) within one DCI is supported.

· Till the RAN1#98 meeting, consider potential simplifications that can help achieve a tradeoff between scheduling flexibility and DCI size. For example:
· Configurable maximum number of TBs per grant 
· Maximum size of DCI 
· Joint coding of DCI fields

· Reduced TBS choices

· Reduced resource allocation choices

· Reduced/eliminated RV field

Working assumption

For unicast, scheduling gaps for multiple transport blocks is supported and a scheduling gap can be configured by [RRC and/or DCI]
· The support of scheduling gaps is UE optional feature regardless of the support of multiple TBs
· FFS: Details on the scheduling gap such as duration, applicability, etc

R1-1907617
Updated feature lead summary for Scheduling of multiple DL/UL transport blocks for LTE-MTC
Ericsson
Agreement

For scheduling of multiple TBs with SC-MTCH, scheduling gaps are supported.
Agreement

For scheduling of multiple TBs with SC-MTCH, a DCI field indicates the number of scheduled TBs.

R1-1905958
Scheduling of multiple DL/UL transport blocks in LTE-MTC
Ericsson

R1-1905979
Scheduling of multiple transport blocks
Huawei, HiSilicon

R1-1906279
Design of scheduling of multiple DL/UL transport blocks for MTC
Lenovo, Motorola Mobility

R1-1906458
LTE-M Multiple Transport Block Grant Design Considerations
Sierra Wireless, S.A.

R1-1906497
Consideration on scheduling enhancement for MTC
ZTE

R1-1906576
Discussion on the scheduling of multiple DL/UL TBs
Beijing Xiaomi Software Tech

R1-1906683
Discussion on multiple transport blocks scheduling in MTC
LG Electronics

R1-1906703
Scheduling of multiple DL/UL transport blocks
Nokia, Nokia Shanghai Bell

R1-1906770
Scheduling of multiple DL/UL TBs for eMTC
Intel Corporation

R1-1906894
Scheduling of multiple transport blocks for MTC
Samsung

R1-1906993
Scheduling of multiple DL/UL transport blocks
Qualcomm Incorporated

R1-1907079
Consideration for scheduling multiple UL/DL TBs
Sequans Communications

R1-1907189
On scheduling multiple DL / UL transport blocks
Sony

1.1.1.4 Coexistence of LTE-MTC with NR

R1-1907581
Feature lead summary for Coexistence of LTE-MTC with NR
Ericsson

Conclusion#1
Truncation of outlying LTE-M subcarriers in DL is beneficial for improving the coexistence with NR in at least some use cases

Conclusion#2
RAN1 concludes that finer-granularity LTE-M resource reservation at least in DL is beneficial in terms of performance for improving the coexistence with NR.

Conclusion#3
RAN1 recommends at least in the time domain one of slot-level and symbol-level granularity for LTE-M resource reservation 

R1-1907619
[Draft] LS on LTE-MTC coexistence with NR
Ericsson

Agreement

Include the above conclusions #1, #2, #3 as part of the LS to RAN. LS is endorsed in R1-1907636.
Conclusion
· The truncation of outlying LTE-M subcarriers in the downlink should be limited to a very small number of subcarriers and the truncation is performed using puncturing.
· The truncation of outlying LTE-M subcarriers in the uplink is not specified in Rel-16.
Conclusion

No further discussion on configurable LTE-M resource block shift in Rel-16.

R1-1905959
Coexistence of LTE-MTC with NR
Ericsson

R1-1905984
On eMTC co-existence with NR
Huawei, HiSilicon

R1-1906498
Coexistence of LTE-MTC with NR
ZTE

R1-1906684
Discussion on coexistence of LTE-MTC with NR
LG Electronics

R1-1906704
Coexistence of eMTC with NR
Nokia, Nokia Shanghai Bell

R1-1906994
Coexistence of LTE-MTC with NR
Qualcomm Incorporated

1.1.1.5 Support of quality report in Msg3 and Connected Mode

Including aperiodic quality report in connection mode using same quality definition as in Msg 3

R1-1907610
Feature summary of DL quality report in MTC
Samsung

Agreement
· Specify DL quality information with up to 8 bits for DL quality report in at least

· Msg3 report for EDT case
· Msg3 report for connected mode
· Fixed range of DL quality information is defined for DL quality report with up to 8 bits
Agreement

For both DL quality report in Msg3 in IDLE mode and DL quality report in connected mode:
· Confirm the following working assumption:
· For DL quality report in CE mode A (PRACH CE level 0, 1), the pre-defined maximum aggregation level is fixed to 24.
· For DL quality report in CE mode B (PRACH CE level 2, 3), the pre-defined maximum aggregation level is fixed to 24.
Agreement

Confirm the following working assumption:
· For DL quality report in Msg3 for IDLE mode UEs, the narrowband(s) for downlink quality measurement includes at least the narrowband(s) on which MPDCCH of RAR is monitored.
Agreement
For DL quality report in connected mode, the mechanism for triggering is based on one or more of the following:
· DCI (e.g. UL grant, PDCCH order)
· MAC CE
R1-1907631
Remaining issues on DL quality report in MTC
Samsung

For further discussion
· Specify DL quality information with the following size for DL quality report in Msg3 for non-EDT case
· Up to 8 bits if there is enough room in the scheduled TBS, otherwise 2 bits
· Fixed range of DL quality information is defined for DL quality report with up to 8 bits
· Adaptive range of DL quality information is defined for DL quality report with up to 2 bits
· FFS details
Agreement

For IDLE mode DL quality report in Msg3 in CE mode A (PRACH CE level 0, 1) with up to 8 bits, if the repetition number in DL quality information equals to 1, select one between the following alternatives in RAN1#98 meeting:
· Alternative 1: Repetition number =1 is reported with aggregation level 

· Alternative 2: Repetition number =1 is reported assuming aggregation level of 24
Agreement
For IDLE mode DL quality report in Msg3 in CE mode A (PRACH CE level 0, 1) with up to 8 bits, if frequency hopping for MPDCCH is enabled, select one between the following alternatives in RAN1#98 meeting:
· Alternative 1: Only wideband DL quality is reported.
· Alternative 2: DL quality on a preferred narrowband and position of the preferred narrowband are reported in addition to wideband DL quality.
· The preferred narrowband is selected within the set of narrowband(s) on which wideband DL quality is measured.
R1-1905960
Quality report in Msg3 and connected mode in LTE-MTC
Ericsson

R1-1905981
Channel quality reporting in Msg3
Huawei, HiSilicon

R1-1906499
Support of quality report in Msg3 and Connected Mode for MTC
ZTE

R1-1906685
Downlink channel quality report during random access procedure
LG Electronics

R1-1906705
Support of Quality report in Msg3
Nokia, Nokia Shanghai Bell

R1-1906771
Quality report in Msg3 and connected mode for eMTC
Intel Corporation

R1-1906846
Considerations in the support of quality report in Msg3
Sony

R1-1906895
Discussion on quality report in Msg3 and connected mode
Samsung

R1-1906995
Support of Quality report in msg3 and connected mode
Qualcomm Incorporated

1.1.1.6 MPDCCH performance improvement

R1-1907572
Feature lead summary of MPDCCH performance improvement
Huawei, HiSilicon

Agreement

When CSI-based precoding is configured, use predefined precoding cycling as the fallback mechanisms.

· FFS: Details on fallback mechanism
Agreement

For precoder cycling for distributed MPDCCH, select one options for precoding in RAN1#98
· Option 1: Based on rank-1 precoders

· Option 2: Based on rank-2 precoders

Companies are encouraged to submit simulation results.
Agreement

Precoders with indices 0, 1 consist of the precoder set for 2Tx
Agreement

If n is the last subframe in which PMI is reported, the reported precoder is applied to a set of MPDCCH candidates for mapping between CRS port and MPDCCH DMRS port in subframe n+4 

Agreement

For precoder cycling, at least the granularity of 1 PRB in frequency domain is supported. 
· FFS: whether other granularities are supported or not.
R1-1905961
MPDCCH performance improvement in LTE-MTC
Ericsson

R1-1905982
On MPDCCH performance improvement
Huawei, HiSilicon

R1-1906500
Discussion on MPDCCH performance improvement
ZTE

R1-1906686
Discussion on MPDCCH performance improvement
LG Electronics

R1-1906706
MPDCCH performance improvement
Nokia, Nokia Shanghai Bell

R1-1906896
Discussion on MPDCCH performance improvement for MTC
Samsung

R1-1906996
Usage of CRS for MPDCCH
Qualcomm Incorporated

1.1.1.7 CE mode A and B improvements for non-BL UEs

R1-1907618
Summary of CE mode A and B improvements for non-BL UEs
LG Electronics

Agreement

Table 7.2.4-1 of TS 36.213 is reused for the support of CSI-RS based CSI feedback for non-BL UEs in CE mode A.

Conclusion

Aperiodic CSI-RS is not supported for the non-BL UE operating in CE mode A in Rel-16

Agreement

Regarding the RAN2 LS in R1-1905934, send the following in reply LS to RAN2 
· It is feasible for a non-BL UE in CE in connected mode to monitor MPDCCH to receive ETWS indication and/or CMAS indication using Type 0 CSS in the same narrowband where unicast transmission can be received

· It is feasible for a non-BL UE in CE in connected mode to monitor USS and Type 0 CSS simultaneously in the same narrowband 

· Type 0 CSS is also supported in CE mode B

· FFS: Details of DCI format 

LS is endorsed in R1-1907637 (Changhwan, LGE)
Agreement
Type 0 CSS is supported in CE mode B
· FFS: Details of DCI format 
Agreement
Periodic CSI report mode 1-1 is supported for non-BL UE in CE mode A

· FFS: Details

R1-1905962
CE mode improvements for LTE-MTC non-BL UEs
Ericsson

R1-1905977
Coverage enhancement for Non-BL UE
Huawei, HiSilicon

R1-1906501
On CE mode A and B improvements for non-BL UE
ZTE

R1-1906687
CE mode improvements for non-BL UEs
LG Electronics

R1-1906707
CE mode A and B improvements for non-BL UEs
Nokia, Nokia Shanghai Bell

R1-1906997
CE Mode A and B improvements for non-BL Ues
Qualcomm Incorporated

1.1.1.8 Use of LTE Control Channel Region for DL Transmission

R1-1907611
Summary of Use of LTE Control Channel Region for DL Transmission
Nokia, Nokia Shanghai Bell

Agreement

Confirm the following working assumption with the addition of the FFS bullet for TDD special subframes
For MPDCCH mapping, a fixed mapping in time is used. The resource elements used for MPDCCH in the first lMPDCCHStart symbols in the second slot are copied into the first lMPDCCHStart symbols in the first slot.

· FFS: further MPDCCH mapping for TDD special subframes
Working Assumption
For MPDCCH/PDSCH transmission in LTE control region, the special subframe usage is the same as Rel-13.
R1-1905963
Use of LTE control channel region for DL transmission in LTE-MTC
Ericsson

R1-1905978
DL transmission on LTE control channel region
Huawei, HiSilicon

R1-1906188
Discussion on the use of LTE control channel region for DL transmission
NTT DOCOMO, INC.

R1-1906502
Use of LTE control channel region for DL transmission
ZTE

R1-1906688
On the use of LTE control channel region for LTE-MTC DL transmission
LG Electronics

R1-1906708
Consideration on the usage of LTE control channel region
Nokia, Nokia Shanghai Bell

R1-1906998
Use of control region for eMTC UEs
Qualcomm Incorporated

R1-1907190
On use of LTE control channel region for DL transmissions
Sony

1.1.1.9 Use of RSS for measurement improvements

R1-1907071
Summary of the use of RSS for measurement improvements
Sony

Working Assumption
Restrict the RSS locations by reducing the number of possible RSS locations

Agreement
Downselect and/or combine from the following in RAN1#98 for overhead reduction of the RSS time offset & RSS frequency location:

· Method 1: Reduce the number of possible RSS time offsets and RSS frequency locations

· Method 2: The RSS time offset & RSS frequency location is a function of Cell ID, i.e. no signaling bits required

· Method 3: The restricted RSS locations are dependent upon the Cell ID

· Method 4: The RSS time offset & RSS frequency location is carrier specific

· Method 5: The RSS frequency location of neighbor cells are within a frequency block relative to the RSS frequency location of the serving cell, e.g. the frequency block can be a narrowband

Other methods are not precluded
For further discussion

Introduce an indicator to indicate whether the RSS locations are from a restricted smaller set of possible RSS locations or from the full set of possible RSS locations for each neighbour cell. The exact signalling method is up to RAN2.
For further discussion

Study the impact of the UE assuming that the number of CRS ports is carrier specific.
R1-1905964
Use of RSS for measurement improvements in LTE-MTC
Ericsson

R1-1905985
Considerations on RSS for measurement improvements
Huawei, HiSilicon

R1-1906503
Use of RSS for measurement improvement
ZTE

R1-1906689
Use of RSS for measurement improvements
LG Electronics

R1-1906709
Use of RSS for measurement improvements
Nokia, Nokia Shanghai Bell

R1-1906847
Overhead reduction in signalling of neighbour cell RSS parameters
Sony

R1-1906999
Measurements based on RSS
Qualcomm Incorporated

1.1.1.10 Others

R1-1906504
Discussion on LS feedback on quality report in Msg3 for MTC
ZTE

