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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
R1-1905530
Summary of 6.2.1.1 UE group MWUS
Qualcomm
Agreement

For evaluation purpose and down-selection on multiplexing schemes in RAN1#97:

· UE assumes the same WUS max duration and same transmit power for Rel-15 WUS and Rel-16 WUS 
Agreement

Down-select one of the following options until RAN1#97 based on evaluation results including power saving gain, usage of resources, etc

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

· Up to 2 orthogonal WUS resources may be configured in frequency domain 

· Up to 2 orthogonal WUS resources may be configured per dimension (up to 4 orthogonal WUS resources in total)

· Up to 2 orthogonal WUS resources may be configured either in time or frequency domain (only one of the two can be configured)

Determine in RAN1#97 whether legacy WUS resource is counted as one of the configured WUS resource(s).
Agreement

Rel-15 WUS and Rel-16 WUS can be configured on the same legacy WUS resource via SI
· FFS explicitly or implicitly

· Same WUS parameters are assumed for both Rel-15 and Rel-16 WUS in case both are on the same legacy WUS resource
Agreement

· Per default, all gaps use the same group WUS configuration regarding number of groups and group WUS resource allocation.
· Optionally, eDRX gap(s) may be configured individually if separate from the DRX gap.
R1-1905588
Remaining issues of 6.2.1.1 UE group MWUS
Qualcomm
Agreement 

If the group WUS resource is configured to be shared by Rel-15 WUS and Rel-16 WUS, a common WUS for all the group WUS UEs in the same WUS resource can be configured to be legacy WUS or a non-legacy WUS.
R1-1903882
UE-group wake-up signal in LTE-MTC
Ericsson

R1-1903921
Support of sub-groups for MWUS
Huawei, HiSilicon

R1-1904054
UE-group wake-up signal for eMTC
vivo

R1-1904167
UE-group wake-up signal for MTC
Nokia, Nokia Shanghai Bell

R1-1904228
UE group wake up signal for MTC
Sony

R1-1904264
UE-group wake-up signal for eMTC
Intel Corporation

R1-1904342
Discussion on Wake-up signal for MTC
ZTE

R1-1904374
UE-group wake-up signal for eMTC
Samsung

R1-1904517
UE-group wake-up signal
Qualcomm Incorporated

R1-1904565
UE-group wake-up signal for Rel-16 MTC
Lenovo, Motorola Mobility

R1-1904605
Discussion on UE-grouping wake up signal in MTC
LG Electronics

R1-1904864
Consideration on UE-group wake-up signal for Rel-16 MTC
Sharp

R1-1904939
Discussion on UE-group wake up signal in MTC
NTT DOCOMO, INC.

R1-1905383
Design of UE-group wake-up signal for MTC
BUPT

Late submission

R1-1905419
Design of UE-group wake-up signal for MTC
BUPT

Late submission
1.1.1.2 Support for transmission in preconfigured UL resources
R1-1903904
LTE-M Preconfigured UL Resources Summary RAN1 #96Bis
Sierra Wireless, S.A.

Working Assumption#1
In idle mode, updating PUR configurations and/or PUR parameters via L1 signalling after a PUR transmission is supported

· FFS: Which PUR configurations and PUR parameters will be signaled via L1

· FFS: Definition of PUR configurations and PUR parameters

The working assumption will be automatically confirmed if for some cases L2/L3 signaling is not needed. If RAN2 decides that L2/L3 signaling is needed for all cases, the working assumption will be reverted.

Working Assumption#2
For dedicated PUR

· During the PUR search space monitoring, the UE monitors for DCI scrambled with a RNTI assuming that the RNTI is not shared with any other UE

· Note: It is up to RAN2 to decide how the RNTI is signaled to UE or derived

· FFS if the UE monitors any additional RNTI which may be shared with other UEs.

· Note: The same RNTI may be used over non-overlapping time and/or frequency resources

Send an LS to RAN2 to include two above working assumptions. Ask whether the first bullet in working assumption #2 is feasible. If it is concluded that working assumption #2 feasible, the working assumption #2 will be automatically confirmed.
R1-1905563
[DRAFT] LS on PUR Working Assumptions for NB-IoT and LTE-M
Sierra Wireless
The LS is endorsed in R1-1905570.
Agreement

The UE monitors the MPDCCH for at least a time period after a PUR transmission 

· FFS: Details of the time period
· FFS: UE behaviour if nothing is received in the time period
· FFS: If and how often UE monitors MPDCCH after a PUR allocation in which it has not transmitted

Agreement

The value(s) of RSRP threshold(s) is UE specific
Agreement

The power control parameters within the PUR configuration, shall at least include:

· Target UL power level (P_0) for the PUR transmission

Agreement 

For dedicated PUR in idle mode, the PUR configuration is configured by UE-specific RRC signaling.
R1-1905582
LTE-M Preconfigured UL Resources Summary #2 RAN1 #96Bis
Sierra Wireless
R1-1903883
Support for transmission in preconfigured UL resources in LTE-MTC
Ericsson

R1-1903905
LTE-M Pre-configured UL Resources Design Considerations 
Sierra Wireless, S.A.

R1-1903918
UL transmission in preconfigured resource
Huawei, HiSilicon

R1-1904168
Transmission in preconfigured UL resources
Nokia, Nokia Shanghai Bell

R1-1904230
Considerations in using PUR
Sony

R1-1904265
UL transmission in preconfigured resources for eMTC
Intel Corporation

R1-1904343
Support for transmission in preconfigured UL resources for MTC
ZTE

R1-1904375
Discussion on transmission in preconfigured UL reosurces for MTC
Samsung

R1-1904518
Support for transmission in preconfigured UL resources
Qualcomm Incorporated

R1-1904566
UL transmission in preconfigured resources for eMTC
Lenovo, Motorola Mobility

R1-1904606
Discussion on preconfigured UL resources in MTC
LG Electronics

R1-1904747
Consideration for preconfigured uplink resources (PUR)
Sequans Communications

R1-1904905
Discussion on LTE-M PUR resource configuration in respect to radio  condition
ASUSTEK COMPUTER (SHANGHAI)

R1-1904940
Discussion on preconfigured UL resources in MTC
NTT DOCOMO, INC.

1.1.1.3 Scheduling of multiple DL/UL transport blocks
R1-1905534
Feature lead summary for Scheduling of multiple DL/UL transport blocks for LTE-MTC
Ericsson

For further discussion
Which of the following features that should be possible to configure and/or use in combination with scheduling of multiple TBs

· Rel-14 feature for new numbers of repetitions for PUSCH and modulation restrictions for PDSCH/PUSCH in CE mode A

· Rel-14 feature for 2984 bits max UL TBS in 1.4 MHz in CE mode A

· Rel-14 feature on HARQ-ACK bundling in HD-FDD in CE mode A

· Rel-14 features for 5 or 20 MHz max PDSCH/PUSCH channel bandwidths in CE mode A/B

· Rel-14 feature for 10 downlink HARQ processes in FDD in CE mode A

· Rel-14 feature for dynamic HARQ-ACK delay for HD-FDD in CE mode A

· Rel-15 features for flexible starting PRB for PDSCH/PUSCH in CE mode A/B

· Rel-15 feature for PUSCH sub-PRB allocation in CE mode A/B

· Rel-15 feature for 64QAM for non-repeated unicast PDSCH in CE mode A

· Rel-15 feature for uplink HARQ-ACK feedback in DCI in CE mode A/B

Companies are encouraged to provide their preference on this issue.
Agreement

For unicast, the UE is configured for interleaved transmission of subframe repetitions of the respective TBs separately for DL and UL via RRC signaling.
Agreement 

For CE mode A, HARQ ACK/NACK feedback bundling on PUCCH can be enabled or disabled by [RRC and/or DCI], when multiple DL transport blocks are assigned by a single DCI (details FFS). If the network does not enable it, each TB has its own separately encoded HARQ ACK/NACK feedback

· FFS: Maximum bundle size
Agreement 

For the DL unicast for a UE, when multiple TBs are scheduled by one DCI, the parameter value for number of PDSCH repetitions is the same across all the TBs scheduled by that DCI, and there is only a single parameter field for number of MPDCCH repetitions and only a single parameter field for SRS request.

Agreement 

For scheduling of multiple TBs with SC-MTCH, the same parameter values for {MCS, resource assignment, number of repetitions} is used for all TBs
R1-1903884
Scheduling of multiple DL/UL transport blocks in LTE-MTC
Ericsson

R1-1903907
LTE-M Multiple Transport Block Grant Design Considerations
Sierra Wireless, S.A.

R1-1903917
Scheduling of multiple transport blocks
Huawei, HiSilicon

R1-1904169
Scheduling of multiple DL/UL transport blocks
Nokia, Nokia Shanghai Bell

R1-1904231
On scheduling multiple DL / UL transport blocks
Sony

R1-1904266
Scheduling of multiple DL/UL TBs for eMTC
Intel Corporation

R1-1904344
Consideration on scheduling enhancement for MTC
ZTE

R1-1904376
Scheduling of multiple transport blocks for MTC
Samsung

R1-1904519
Scheduling of multiple DL/UL transport blocks
Qualcomm Incorporated

R1-1904567
Design of scheduling of multiple DL/UL transport blocks for MTC
Lenovo, Motorola Mobility

R1-1904607
Discussion on multiple transport blocks scheduling in MTC
LG Electronics

R1-1904749
Scheduling of Multiple UL/DL TBS Considerations
Sequans Communications

1.1.1.4 Coexistence of LTE-MTC with NR

R1-1905535
Feature lead summary for Coexistence of LTE-MTC with NR
Ericsson

For further study until RAN1#97
· RAN1 continues to study puncturing and/or rate-matching of outlying LTE-MTC subcarriers for performance improvement of resource block alignment between LTE-MTC and NR until RAN1#97.

· Assume truncation of 1, 4 or 5 LTE-MTC DL subcarriers in case of an even total number of NR RBs and 2, 3 or 6 LTE-MTC DL subcarriers in case of an odd total number of NR RBs.
· Consider truncation of outlying LTE-MTC DL subcarriers without the (legacy) UE being aware of the puncturing as a reference case.
· Assume that no new transmission scheme (for example, single tone transmission) is introduced after the outlying subcarrier is punctured or rate-matched around.
· Assume that CRS is not truncated.

· FFS: DMRS

· Consider both DL and UL aspects including
· PDSCH, PUSCH, MPDCCH, PUCCH
Conclusion

RAN1 does not further consider placement of LTE-MTC subcarriers into NR guard band since it has no RAN1 specification impact.
Conclusion

· RAN1 concludes that overlap between NR SSB and LTE-MTC can be avoided using the LTE-MTC DL valid subframe bitmap.

For further study until RAN1#97

· RAN1 continues to study finer-granularity LTE-MTC resource reservation until RAN1#97.

· Assume that the LTE-MTC resource reservation should accommodate at least part of NR initial CORESET, NR CSI-RS and NR TRS.

· The reference case is the existing DL/UL subframe-level LTE-MTC resource reservation.
· Assume that the resource reservation is semi-statically configured. It is FFS whether the eNB can furthermore dynamically override or indicate additional reserved resource via DCI.
· Companies are encouraged to consider the impact on UE complexity for DCI based indication
· Consider whether the time-domain granularity of the LTE-MTC valid subframe configuration should be scaled dependent on the NR subcarrier spacing.

· Consider both DL and UL aspects.

· PDSCH, PUSCH, PUCCH, MPDCCH

· It is FFS whether and when to drop or postpone LTE-MTC transmissions that would fall into LTE-MTC reserved resources (if introduced).

Conclusion

No further discussion in RAN1 on the consideration of LTE-MTC transmission outside the legacy LTE system bandwidth in Rel-16.
R1-1903885
Coexistence of LTE-MTC with NR
Ericsson

R1-1903922
On eMTC co-existence with NR
Huawei, HiSilicon

R1-1904170
Coexistence of eMTC with NR
Nokia, Nokia Shanghai Bell

R1-1904345
Coexistence of LTE-MTC with NR
ZTE

R1-1904520
Coexistence of LTE-MTC with NR
Qualcomm Incorporated

R1-1904608
Discussion on coexistence of LTE-MTC with NR
LG Electronics

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

R1-1905581
Feature summary of DL quality report in MTC 
Samsung
Agreement
· DL quality report in Msg3 in IDLE mode and DL quality report in connected mode are configured separately.
· DL quality report in Msg3 in IDLE mode is configured per PRACH CE level or per CE mode in the SI.
· DL quality report in connected mode is configured by UE-specific RRC signaling.
Agreement
· For DL quality report in connected mode, DL quality is transmitted via higher layer signaling, e.g. MAC CE or RRC message.
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.
R1-1905589
Remaining issues on DL quality report in MTC
Samsung
Agreement
For channel quality report in Msg3, RAN1 send LS to RAN2 requesting the following information: 

· Number(s) of available bits for the quality reporting in Msg3

· Whether the quality report in Msg3 is transmitted in RRC or MAC CE

Send LS to RAN2 and CC RAN4. Ask, from RAN2, perspective, whether the above might be different for different cases. Include as part of LS to be handled in the NB-IoT agenda item.
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.
R1-1903886
Quality report in Msg3 and connected mode in LTE-MTC
Ericsson

R1-1903919
Channel quality reporting in Msg3
Huawei, HiSilicon

R1-1904171
Support of Quality report in Msg3
Nokia, Nokia Shanghai Bell

R1-1904232
Remaining issues in supporting quality report in Msg3
Sony

R1-1904267
Quality report in Msg3 and connected mode for eMTC
Intel Corporation

R1-1904346
Support of quality report in Msg3 and Connected Mode for MTC
ZTE

R1-1904377
Discussion on quality report in Msg3 and connected mode
Samsung

R1-1904521
Support of Quality report in msg3 and connected mode
Qualcomm Incorporated

R1-1904609
Downlink channel quality report during random access procedure
LG Electronics

1.1.1.6 MPDCCH performance improvement
R1-1905537
Feature lead summary of MPDCCH performance improvement
Huawei, HiSilicon

Agreement

When CSI-based precoding is configured:
· The UE monitors a set of MPDCCH candidates assuming the mapping between DMRS and CRS ports is based on a previously reported PMI. 

· FFS details, including delay for applicability of PMI.

· A fallback mechanism is supported. The details of the fallback mechanism are FFS.

Agreement

For precoding cycling for 2Tx antennas, predefine one precoder set which consists of 2 existing precoders.  FFS: Which of the two precoder among the existing 2TX precoders are used.
Agreement

For precoding cycling for 4Tx antennas, predefine one precoder set which consists of 4 existing precoders.  FFS: Which of the four precoder among the existing 4TX precoders are used.
Agreement
The precoding cycling in time domain has a granularity of YCH (granularity of frequency hopping) only.

· Precoder cycling can be used even in case frequency hopping is not used as long as YCH is configured
R1-1903887
MPDCCH performance improvement in LTE-MTC
Ericsson

R1-1903920
On MPDCCH performance improvement
Huawei, HiSilicon

R1-1904172
MPDCCH performance improvement
Nokia, Nokia Shanghai Bell

R1-1904268
MPDCCH performance improvement
Intel Corporation

R1-1904347
Discussion on MPDCCH performance improvement
ZTE

R1-1904378
Discussion on MPDCCH performance improvement for MTC
Samsung

R1-1904522
Usage of CRS for MPDCCH
Qualcomm Incorporated

R1-1904610
Discussion on MPDCCH performance improvement
LG Electronics

1.1.1.7 CE mode A and B improvements for non-BL UEs
R1-1905561
Summary of CE mode A and B improvements for non-BL UEs
LG Electronics
Agreement

CSI-RS based CSI feedback is only supported in TM9
Agreement

The supported number of CSI-RS ports is only 8
Conclusion
No further discussion on the modification on the design or configuration for support of CSI-RS for non-BL CE UEs in CE mode A in Rel-16. The baseline is Rel-15 CSI-RS.
Agreement
For CSI feedback of non-BL CE UE, RI is fixed to 1 if it is included as part of reporting on PUCCH or PUSCH
Agreement 
MPDCCH and PDSCH are punctured around the REs used for the CSI-RS transmission.

R1-1903888
CE mode improvements for LTE-MTC non-BL UEs
Ericsson

R1-1903915
Coverage enhancement for Non-BL UE
Huawei, HiSilicon

R1-1904173
CE mode A and B improvements for non-BL UEs
Nokia, Nokia Shanghai Bell

R1-1904269
CE mode A and B improvements for non-BL UEs
Intel Corporation

R1-1904348
On CE mode A and B improvements for non-BL UE
ZTE

R1-1904379
CE Mode A and Mode B improvements for non-BL UEs
Samsung

R1-1904523
CE Mode A and B improvements for non-BL Ues
Qualcomm Incorporated

R1-1904611
CE mode improvements for non-BL UEs
LG Electronics

1.1.1.8 Use of LTE Control Channel Region for DL Transmission

R1-1905533
Summary of Use of LTE Control Channel Region for DL Transmission
Nokia, Nokia Shanghai Bell
Conclusion

CRS modulation symbols in OFDM symbols 0 and 1 of the stand-alone carrier are the same as those in the legacy control channel region.

Agreement

When performing rate-matching for PDSCH in the LTE control region, all resource elements shall be counted in the PDSCH mapping, except for the ones reserved for cell-specific reference signals on any antenna port.

· Same as legacy operation

Working Assumption
For MPDCCH mapping, a fixed mapping in time is used. The resource elements used for MPDCCH in the first lMPDCCHStart  lMPDCCHStart symbols in the first slot.symbols in the second slot are copied into the first
R1-1903889
Use of LTE control channel region for DL transmission in LTE-MTC
Ericsson

R1-1903916
DL transmission on LTE control channel region
Huawei, HiSilicon

R1-1904174
Consideration on the usage of LTE control channel region
Nokia, Nokia Shanghai Bell

R1-1904233
On use of LTE control channel region for DL transmissions
Sony

R1-1904349
Use of LTE control channel region for DL transmission
ZTE

R1-1904380
Discussion on use of control channel region
Samsung

R1-1904524
Use of control region for eMTC UEs
Qualcomm Incorporated

R1-1904612
On the use of LTE control channel region for LTE-MTC DL transmission
LG Electronics

R1-1904941
Discussion on the use of LTE control channel region for DL transmission
NTT DOCOMO, INC.

1.1.1.9 Use of RSS for measurement improvements
R1-1905459
Summary of the use of RSS for measurement improvements
Sony
Agreement

Prioritize future RAN1 work on the following neighbor cells’ RSS parameters when reducing the number of signaling bits:

· ce-rss-freqPos-config: RSS frequency location (lowest physical resource block number)

· ce-rss-timeOffset-config: RSS time offset in number of radio frames

For further discussion until RAN1#97
Further evaluate which RSS parameters are likely to be common and/or similar between camped cell and neighbor cell(s).  For those RSS parameters that are not common and/or similar discuss how they are signaled.
· Including whether to send LS to RAN2 on RAN1 conclusion on which RSS parameters are likely to be common and/or similar.
Agreement

Support the indication of the number of CRS ports for each neighbor cell in signaling the neighbor cells’ RSS parameters.
R1-1905584
Follow up summary of the use of RSS for measurement improvements
Sony
For further study
Consider until RAN1#97 the following options for reducing the signaling bits of the neighbor cells’ RSS frequency location and RSS time offset:

· Option 1: Reduce the signalling resolution; and then UE searches for exact RSS location

· The reduced signalling resolution is FFS

· Option 2: Restrict the RSS locations by reducing the number of possible RSS locations

· The exact restriction method is FFS
Either Option 1 or 2 can be complemented by other methods.
R1-1903890
Use of RSS for measurement improvements in LTE-MTC
Ericsson

R1-1904175
Use of RSS for measurement improvements
Nokia, Nokia Shanghai Bell

R1-1904234
Overhead reduction in neighbour cell RSS signalling
Sony

R1-1904350
Use of RSS for measurement improvement
ZTE

R1-1904525
Measurements based on RSS
Qualcomm Incorporated

R1-1904613
Discussion on the use of RSS for measurement improvement
LG Electronics

R1-1904826
Considerations on RSS for measurement improvements
Huawei Technologies Co. Ltd.

1.1.1.10 Others

