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1
Introduction
This Rel-17 work item introduced additional enhancements for NB-IoT and LTE-MTC based on features standardized in Rel-13 and enhancements performed from Rel-14 through Rel-16. Rel-17 adds features such as 16QAM for NB-IoT in downlink and uplink, 14 HARQ processes in downlink for HD-FDD Cat. M1 UEs, NB-IoT neighbour cell measurement and triggering before RLF, NB-IoT carrier selection based on coverage level, and a maximum DL TBS of 1736 bits for HD-FDD Cat. M1 UEs [1].
2
Description
The following sections describe the new features introduced in Rel-17 additional enhancements for NB-IoT and LTE-MTC.
2.1 16-QAM for unicast in UL and DL for NB-IoT
From Rel-13 to Rel-16, an NB-IoT UE can use QPSK for unicast NPDSCH, and QPSK or BPSK for unicast NPUSCH.
This feature allows an NB-IoT UE to use 16-QAM for unicast NPDSCH with TBS up to 4968 bits for standalone and guard-band deployments and 3624 bits for in-band deployments; and allows an NB-IoT UE to use 16-QAM for unicast NPUSCH with TBS up to 2536 bits (which can be transmitted with up to half the time-domain resources with respect to QPSK). When 16-QAM for unicast NPDSCH is configured, an NB-IoT UE can report the channel quality report by reporting the recommended NPDCCH repetition and NPDSCH modulation and coding scheme.
2.2 Additional PDSCH scheduling delay for 14-HARQ processes in DL for LTE-MTC
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Figure 1 PDSCH transmission with 10 HARQ processes for HD-FDD Cat. M1 UEs

With 10 HARQ processes, a HD-FDD Cat. M1 UE cannot use all available downlink subframes to transmit PDSCH. As shown in Figure 1, the subframes #0, #1, #17, #18 cannot be scheduled to transmit PDSCH (as marked with an X).
This feature allows HD-FDD Cat. M1 UEs to use up to 14 HARQ processes in CE Mode A with an additional PDSCH scheduling delay to fully utilize the available BL/CE downlink and BL/CE uplink subframes, where the PDSCH scheduling delay can be indicated as 2 BL/CE DL subframes or a longer delay that consists of different subframe types. Two alternatives for the HARQ-ACK delay indication can be configured: either the HARQ-ACK delay consists of different subframe types, or the HARQ-ACK delay is indicated among sets of absolute subframes.
2.3 Neighbor cell measurements and measurement triggering before RLF for NB-IoT
This feature introduces measurements in RRC_CONNECTED for NB-IoT UEs to reduce the time taken for RRC connection reestablishment. The criteria to perform the measurements are signaled separately for intra- and inter-frequency measurements via broadcast signaling. Since dedicated measurements gaps are not supported, the UE may need to perform neighbour cell measurements during DL/UL idle periods that are provided by DRX or packet scheduling.
2.4 Carrier selection based on coverage level for NB-IoT

This feature introduces coverage-based paging in NB-IoT to reduce the latency and the resource usage in the network. 

When coverage-based paging is enabled, up to two groups of paging carriers can be configured for lower levels of coverage enhancements. The eNB configures the UE during RRC connection release to use one of these groups of paging carriers.  If configured, the UE selects a paging carrier in its assigned group if its NRSRP is suitable according to the paging carrier configuration.  Coverage based paging is only applicable in the last cell where the coverage information was received.
2.5 Maximum DL TBS of 1736 bits for eMTC
From Rel-13 to Rel-16, the max DL TBS size for LTE-MTC Cat. M1 UEs is 1000 bits.
This feature allows HD-FDD Cat. M1 UEs to use a DL TBS of up to 1736 bits in CE Mode A, and the soft channel bits for UE supporting this feature is 43008 bits.
3
References
[1] RP-211340, WID revision: Additional enhancements for NB-IoT and LTE-MTC, Huawei, HiSilicon, RAN#92e, June 14-18, 2021.
[2] RP-22xxxx, Status report for WI: Additional enhancements for NB-IoT and LTE-MTC; rapporteur: Huawei
[3] RP-212974
Introduction of additional enhancements for NB-IoT and LTE-MTC
RAN1
[4] RP-212843
RAN4 CRs to Open REL-17 LTE WIs Batch 6
RAN4
�Ericsson is co-Rapporteur of this WI.





2 / 2

