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Title: Chairman’s notes of AI 6.2.2 Additional Enhancements for NB-IoT
1.1.1 Additional Enhancements for NB-IoT
NB_IOTenh3-Core; WID in RP-190757. Please refer to the WID for detailed scoping
1.1.1.1 UE-group wake-up signal

R1-1907578
Feature lead summary of UE-group wake-up signal in NB-IoT
Ericsson

Working Assumption

At least for the group WUS in the same WUS resource, legacy WUS with phase shifts is selected as group WUS sequence design according to wgroup(m’) = w(m’) exp(j2πgm/G) 

· FFS: Details of g and G
Agreement
If the group WUS resource is configured to be shared by Rel-15 WUS and Rel-16 WUS, the common WUS sequence for all the group WUS UEs in the same WUS resource can be configured to be the Rel-15 WUS sequence or a Rel-16 WUS sequence.
Working Assumption
The UE may assume that the transmit power for Rel-16 WUS sequence is the same as that of the Rel-15 WUS sequence.
Working Assumption

The maximum WUS duration for the Rel-16 WUS sequence is the same as that of the 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

R1-1905965
UE-group wake-up signal in NB-IoT
Ericsson

R1-1905971
UE-group wake-up signal
Huawei, HiSilicon

R1-1906189
Discussion on UE-group wake up signal in NB-IoT
NTT DOCOMO, INC.

R1-1906505
Discussion on Wake-up signal for NB-IoT
ZTE

R1-1906690
Discussion on UE-grouping wake up signal in NB-IoT
LG Electronics

R1-1906710
UE group wake-up signal for NB-IoT
Nokia, Nokia Shanghai Bell

R1-1906772
UE-group wake-up signal for NB-IoT
Intel Corporation

R1-1907569
UE-group wake-up signal
Qualcomm Incorporated

Revision of R1-1907000
R1-1907192
UE group wake up signal for NB-IoT
Sony

R1-1907207
Consideration on UE-group wake-up signal for Rel-16 NB-IoT
Sharp

R1-1907560
UE-Group WUS in NB-IoT
MediaTek

Late submission

1.1.1.2 Support for transmission in preconfigured UL resources

R1-1907573
Feature lead summary of Support for transmission in preconfigured UL resources
Huawei, HiSilicon
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: Support for monitoring of PUR SS Window before PUR transmission

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

NPDCCH candidates are determined by USS like search space 
· FFS: Other details on the USS like search space 
· Type2-CSS can also be discussed as part of the FFS
Conclusion

CBS PUR is not supported in Rel-16
R1-1907627
Further topics for transmission in preconfigured UL resources
Huawei, HiSilicon
For further discussion
· Aspects related to notifying eNB of unused PUR resources.
· Potential enhancements of power control mechanisms for PUR. (The baseline is the existing NB-IoT open loop power control.)
R1-1907634
Reply LS on PUR Working Assumptions for NB-IoT and LTE-M
RAN2
R1-1905966
Support for transmission in preconfigured UL resources in NB-IoT
Ericsson

R1-1905972
Transmission in preconfigured UL resources
Huawei, HiSilicon

R1-1906190
Discussion on preconfigured UL resources in NB-IoT
NTT DOCOMO, INC.

R1-1906280
UL transmission in preconfigured resources for NBIoT
Lenovo, Motorola Mobility

R1-1906461
NB-IOT Pre-configured UL Resources Design Considerations
Sierra Wireless, S.A.

R1-1906506
Support for transmission in preconfigured UL resources for NB-IoT
ZTE

R1-1906691
Discussion on preconfigured UL resources in NB-IoT
LG Electronics

R1-1906711
Preconfigured Grant for Uplink transmission
Nokia, Nokia Shanghai Bell

R1-1906773
UL transmission in preconfigured resources for NB-IoT
Intel Corporation

R1-1906897
Discussion on transmission in preconfigured UL reosurces for NB-IoT
Samsung

R1-1907001
Support for transmission in preconfigured UL resources
Qualcomm Incorporated

R1-1907081
Consideration for preconfigured uplink resources (PUR)
Sequans Communications

R1-1907358
Discussion on NB-IoT PUR resource configuration in respect to radio condition
ASUSTEK COMPUTER (SHANGHAI)

R1-1907370
Discussion on transmission in preconfigured UL resources
III

1.1.1.3 Scheduling of multiple DL/UL transport blocks

R1-1907567
Summary on Multiple TB scheduling enhancement for NB-IoT
ZTE

Agreement

Confirm the working assumption last meeting:

3 bits are used to indicate scheduled TB number, HARQ process index, NDI for HARQ operation

· FFS: Details coding scheme of these 3 bits 

Agreement

The coding scheme of the three bits (scheduled TB number, HARQ process index, NDI for HARQ operation) is as follows:
	 Codepoint
	Description

	000
	Single TB scheduling, HARQ ID=0, NDI=0

	001
	Single TB scheduling, HARQ ID=0, NDI=1

	010
	Single TB scheduling, HARQ ID=1, NDI=0

	011
	Single TB scheduling, HARQ ID=1, NDI=1

	100
	Multi-TB scheduling, NDI=00

	101
	Multi-TB scheduling, NDI=01

	110
	Multi-TB scheduling, NDI=10

	111
	Multi-TB scheduling, NDI=11


Table 1: Joint coding scheme of scheduled TB number, HARQ process index, NDI for HARQ operation
· Only one additional bit is added in the DCI format to support the above indication of 8 states
Note: How to capture the above agreement is up to the editor

Agreement

In case of non-interleaved transmission, for individual feedback of 2 TBs case, continuous uplink feedback starts, after the end of 
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 DL subframe for FDD, where n is the ending subframe of last scheduled TB and 
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 is down-selected from the following two choices:
· The same value as the one for legacy one TB case (i.e. reuse the existing specification without change)
· New values are introduced which depends on the length of last TB and ACK/NACK resources
· Existing values can also be used

Agreement

HARQ-ACK resource field is common across the HARQ-ACK feedback for all the DL TBs scheduled.

· ACK/NACK subcarriers are the same across all the TBs
R1-1905967
Scheduling of multiple DL/UL transport blocks in NB-IoT
Ericsson

R1-1905973
Scheduling multiple DL/UL transport blocks
Huawei, HiSilicon

R1-1906281
Design of scheduling of multiple DL/UL transport blocks for NBIoT
Lenovo, Motorola Mobility

R1-1906459
NB-IoT Multiple Transport Block Grant Design Considerations
Sierra Wireless, S.A.

R1-1906507
Consideration on scheduling enhancement for NB-IoT
ZTE

R1-1906692
Discussion on multiple transport blocks scheduling in NB-IoT
LG Electronics

R1-1906712
Scheduling of multiple DL/UL transport blocks
Nokia, Nokia Shanghai Bell

R1-1906774
Scheduling of multiple DL/UL TBs for NB-IoT
Intel Corporation

R1-1906898
Scheduling of multiple transport blocks for NB-IoT
Samsung

R1-1907002
Scheduling of multiple DL/UL transport blocks
Qualcomm Incorporated

1.1.1.4 Coexistence of NB-IoT with NR

R1-1907574
Feature lead summary of Coexistence of NB-IoT with NR
Huawei, HiSilicon

Conclusion

Based on the study of aspects of FDD/TDD NB-IoT coexistence with NR, it is RAN1 recommendation to introduce DL/UL resource reservation in NB-IoT for at least FDD/TDD NB-IoT non-anchor carriers to avoid time and frequency domain resource overlap between NR and NB-IoT when NB-IoT is deployed within an NR carrier. 

Resource reservation in FDD/TDD NB-IoT considers the following aspects:

· sub-frame/slot/symbol level granularity 

· dropped/postponed resources associated to a certain granularity 

· semi-static configuration is recommended. FFS: dynamic DCI signaling

· UL valid/invalid subframe configurations for FDD NB-IoT

Agreement

Include above conclusion as part of LS to RAN
The LS is endorsed in R1-1907635
R1-1907623
[DRAFT] LS to RAN on Coexistence of NB-IoT with NR

R1-1905968
Coexistence of NB-IoT with NR
Ericsson

R1-1905974
Performance enhancements for NB-IoT coexistence with NR
Huawei, HiSilicon

R1-1906508
Coexistence of NB-IoT with NR
ZTE

R1-1906713
Coexistence of NB-IoT with NR
Nokia, Nokia Shanghai Bell

R1-1907003
Coexistence of NB-IoT with NR
Qualcomm Incorporated

1.1.1.5 Support of Quality report in Msg3 and Connected Mode

Including Msg3 quality reporting for non-anchor access and quality reporting in connected mode for anchor and non-anchor carriers

R1-1907575
Feature lead summary of support of quality report in Msg3 and connected mode
Huawei, HiSilicon
Agreement

For channel quality measurement in Msg3 for non-anchor access, the maximum number of carriers reported in Msg3 is 1.
Agreement

For channel quality report in Msg3 on non-anchor access in idle mode, channel quality measurement on the carrier UE monitors to receive Msg2 (i.e. RAR) is supported.

· FFS: Support of network indication of which carrier to use to report Msg3 (e.g. explicit signaling in SI)

Agreement

For channel quality report in connected mode other than Msg3, RAN1 assumes the following aspects are decided by RAN2 and RAN4.

· number of candidate values for channel quality reports
· mapping value of reported channel quality

· report in RRC message or MAC CE

LS to RAN2 and RAN4 to convey this agreement is endorsed in R1-1907624 (Zhe, Huawei)
For further discussion
For channel quality report in connected mode other than Msg3, RAN1 further discuss whether physical layer triggering mechanism is needed.
R1-1907633
Further topics for quality report in Msg3 and connected mode
Huawei, HiSilicon
For further discussion

RAN1 further discuss the followings for channel quality report in Msg3 on non-anchor access in connected mode

· The support of channel quality report in Msg3 in connected mode

· If supported, which carrier can be measured for the channel quality report in Msg3

· RAR carrier

· unicast carrier

· If supported, how to trigger the report in Msg3

R1-1905969
Quality report in Msg3 and connected mode in NB-IoT
Ericsson

R1-1905975
Support of channel quality report in Msg3 and connected mode
Huawei, HiSilicon

R1-1906509
Support of quality report in Msg3 and Connected Mode for NB-IoT
ZTE

R1-1906693
Downlink channel quality report during random access procedure on a non-anchor carrier
LG Electronics

R1-1906714
Support of Quality report in Msg3 on non-anchor carrier
Nokia, Nokia Shanghai Bell

R1-1906775
Quality report in Msg3 for NB-IoT non-anchor access
Intel Corporation

R1-1906899
Discussion on Msg3 report for non-anchor access
Samsung

R1-1907004
Support of quality report in msg3 and connected mode
Qualcomm Incorporated

R1-1907173
DL Quality Report on non-anchor carrier in NB-IoT
MediaTek Inc.

1.1.1.6 Presence of NRS on a non-anchor carrier for paging

R1-1907571
Presence of NRS on a non-anchor carrier for paging (feature lead summary)
Qualcomm

For further discussion

Companies are encouraged to provide detailed decimation patterns to RAN1#98

Agreement

With regards to the RAN1#96bis agreement:

· If nB >= X, specify the decimation pattern/M/N for each nB.

· FFS if the value of M/N is different for different POs within a DRX cycle

· For nB < X, all POs have NRS. FFS value of M/N.

It is agreed that the value of X is T/2.
Agreement
For nB < X, the value of M+N is 10

· FFS: Whether the values of M and N are configurable
Agreement

For nB>=X, the decimation/N/M pattern guarantees that there are [10] subframes with NRS nearby every PO (after decimation pattern, and from network perspective)
Agreement

For the decimation pattern for nB>=X, RAN1 to decide for each nB value:

· M/N

· Decimation pattern

· FFS: Offset (if used)
R1-1905970
Presence of NRS on a non-anchor carrier for paging in NB-IoT
Ericsson

R1-1905976
NRS presence on non-anchor carriers for paging
Huawei, HiSilicon

R1-1906510
Presense of NRS on non-anchor PRB
ZTE

R1-1906694
Discussion on NRS on a non-anchor carrier
LG Electronics

R1-1906715
Presence of NRS on a non-anchor carrier for paging
Nokia, Nokia Shanghai Bell

R1-1907005
Presence of NRS on a non-anchor carrier for paging
Qualcomm Incorporated

R1-1907314
NRS presence on non-anchor carrier in NB-IoT
MediaTek Inc.

1.1.1.7 Others

R1-1906654
Support of 16QAM in NB-IoT
MediaTek Inc.
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