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1 Introduction

In RAN1 #90, #90bis and #91 meetings, the following agreements were achieved.
· MCL target of 164 dB at an ‘application layer’ data rate of 160 bps is targeted for at least one UL:DL configuration (FFS which one or more than one).

· NOTE: The at least one UL:DL configuration may or may not be different for UL MCL target than DL MCL target

· For evaluations, the FDD numbers of repetitions for physical channels are assumed 

· FFS the noise figure (eNB and UE) which will be assumed

· The 2.6 GHz TDD band is prioritized for evaluations

· This does not imply that 164 dB MCL or ‘application layer’ data rate targets will be relaxed

· Targets of latency, and capacity may be relaxed for TDD NB-IoT.

· For DL: subcarrier spacing, CP length, symbol length, subframe length, and radio frame length are the same in TDD as FDD

· At least NPSS, NSSS are transmitted on the same NB-IoT carrier.

· Non-anchor carriers at least for unicast, paging and RACH are supported in NB-IoT TDD

· TDD UL:DL configuration 0 is not supported in TDD NB-IoT in Rel-15

Working assumption:

· TDD UL:DL configuration 6 is not supported in TDD NB-IoT in Rel-15

Working assumption to be automatically confirmed if RAN4 reply LS to R1-1715304 does not raise a problem:

· TDD NB-IoT will support all LTE special subframe configurations

In RAN1 #92 meeting, the following conclusion/agreements were achieved.
Conclusion: 

Revisit the working assumption about TDD UL/DL configuration 6 once the TDD design as a whole is more advanced.
Agreement:
· UL/DL configuration and the special subframe configuration are indicated via SIB1-NB.
· For standalone mode, at least the same UL/DL configurations as TDD NB-IoT in-band/guard-band are supported. FFS new UL/DL configurations in standalone.

· Confirm the following working assumption as agreement.

· TDD NB-IoT will support all LTE special subframe configurations

· FFS CRS-less special subframe configuration 10 is supported (try to revisit this week)  

· For in-band

· UpPTS is not used for NPUSCH and NPRACH
· For standalone and guard-band

· In the LTE special subframe configurations, UpPTS behaviour is the same as in-band

· For standalone
· FFS if to introduce new special subframe configurations comprising ‘DwPTS+GP’ and ‘GP+UpPTS’, and FFS the use of DwPTS/UpPTS in them

· Supporting two HARQ processes is an optional UE capability in NB-IoT TDD system.
· A 2-HARQ capable UE configured with 2 HARQ processes can be scheduled to transmit in UL subframes that occur during a DL reception, and receive in DL subframes that occur during a UL transmission.

· Dynamic indication of scheduling delay in DCI is used for TDD NB-IoT.

· FFS: definition of DL/UL scheduling delay
· Higher layers signal one bitmap containing to indicate whether the DL/UL/special subframes are valid or not.

· The length of the bitmap applies to

· For guard-band: 10 ms

· For standalone: 10 ms

· FFS: other values if any for co-existence purpose 
· For in-band: At least 10 ms and 40 ms are supported; FFS if also an 80 ms length is supported for coexistence with dynamic TDD.

· The maximum UL and DL TBS for Cat. NB1 and Cat. NB2 are kept the same as Rel-13/Rel-14 (e)NB-IoT FDD systems
In this document, the remaining issues are summarized. Specifically, key views from submitted tdocs for these issues, together with recommended proposals, are provided.
2 Issues and Proposals

2.1 Issue #1: Cross-carrier scheduling

2.1.1 Issue #1.1: Support of cross-carrier scheduling 

Proposal-1: Support. ---- Ericsson [2], ZTE, SaneChips [3], Samsung [4], LG Electronics [5], Qualcomm [7]
Proposal-2: Not support . ---- Huawei, HiSilicon [1]

Recommended Proposal:  

Support cross-carrier scheduling. Need decision this meeting to proceed.
2.1.2 Details of cross-carrier scheduling  

For max number of configurable carriers, the following proposals are included: 
Proposal-1: Up to [2] configurable carriers. ---- Ericsson [2]

Proposal-2: FFS: Single carrier per channel (i.e., no indication bit is required in DCI); or up to 2 carriers per channel (i.e., 1 bit of CIF is required in DCI). ---- LG Electronics [5]
For relation of carrier set for NPDSCH and that for NPUSCH format 1, the following proposals are included: 
Proposal-1: NPDSCH and NPUSCH format 1 share the same carrier set. ---- Ericsson [2]

Proposal-2: The carrier set for NPDSCH and that for NPUSCH format 1 are configured respectively. ---- Samsung [4]
For the carrier for NPUSCH format 2, the following proposals are included: 
Proposal-1: NPUSCH format 2 uses same carrier as NPDSCH. ---- Ericsson [2]
Proposal-2: The carrier for NPUSCH format 2 is configured by RRC. ---- Samsung [4]

Proposal-3: NPUSCH format 2 is transmitted in the carrier where the UE locates before the transmission moment of NPUSCH format 2. ---- ZTE, SaneChips [3]
For the carrier for NPDCCH, the following proposals are included: 
Proposal-1: NPDCCH is transmitted in the first carrier of the configured carrier set. ---- ZTE, SaneChips [3]

Proposal-2: A UE’s NPDCCH monitoring carrier, and NPDSCH (and/or NPUSCH Format 1) scheduled carrier can be configured to be different.  ---- Ericsson [2]
Proposal-3: A UE’s NPDCCH monitoring carrier, NPDSCH scheduled carrier, and NPUSCH format 1 and format 2 scheduled carriers can be configured to be different. ---- LG Electronics [5]
Other proposals: 
Proposal-1: The time (e.g., 1ms) for UL-to-DL or DL-to-UL carrier switching needs to be ensured. ---- Samsung [4]

Proposal-2: FFS the possible combinations of operation modes between carriers. ---- LG Electronics[5]

Proposal-3: Cross-carrier scheduling for Msg2/3/4 messages is supported in Rel-15. ---- ZTE, SaneChips [3]
Proposal-4: The msg3 can be transmitted on a different carrier than NPRACH for NB-IoT TDD. ---- Qualcomm [9]
Recommended Proposal:  

Further discussion is needed.
3 Topics to be considered in next meeting

3.1 Issue #2: HARQ 
The following issues need to be discussed:

· Dynamic indication of scheduling delay in DCI is used for TDD NB-IoT.

· FFS: definition of DL/UL scheduling delay
3.1.1 Timing relationship

All related proposals agree to reuse dynamic scheduling delay in NB-IoT FDD, but there have different views on definition of scheduling delay.

· Alt 1: scheduling delay is based on unit of N ms

· Proposal-1: Dynamic uplink/downlink scheduling is supported for TDD NB-IoT. ---- ZTE, SaneChips [3]
· Scheduling delay in unit of N ms (N = 5 or 10) can be considered in uplink.

· Alt 2: scheduling delay is based on valid subframes
· Proposal-1: The FDD HARQ timing and scheduling delay values are reused for TDD, but counting of the scheduling delay for UL HARQ-ACK and NPUSCH is based on the number of valid UL subframes. 
---- Qualcomm [7]

· Alt 3: transmissions are postponed on invalid subframes

· Proposal-1: For TDD NB-IoT, the same method of scheduling delay indication in DCI can be reused. The NPUSCH transmission starts from the first valid uplink subframe after the scheduling delay. Introduce larger scheduling delay for NPUSCH at least for 2 HARQ processes and FFS on the values.  

---- Samsung [4]

· Proposal-2: Valid UL and DL subframes are defined, where UL and DL transmissions are postponed on invalid UL and DL subframes, respectively. ---- Intel Corporation [8]
Recommended Proposal: 

Further discussion is needed
3.1.2  Other Issues
Proposal-1: The minimum gap between transmissions corresponding to one DL or UL HARQ process is the same as FDD.FFS necessary changes on minimum gaps between transmissions for 2 HARQ processes compared to FDD. 
---- Huawei, HiSilicon [1] 
Proposal-2: UE is required to monitor NPDCCH on the DL subframes between NPUSCH format 1 transmissions for early termination of NPUSCH transmission or the scheduling of the second HARQ process of NPUSCH. UE is required to monitor NPDCCH on the DL subframes between NPUSCH format 2 transmissions for the scheduling of the second HARQ process of NPDSCH. ---- Samsung [4]

Proposal-3: Multiple HARQ process operation and DCI overhead reduction (e.g. multi-subframe scheduling DCI and/or compact DCI) should be considered in terms of uplink/downlink resource efficiency and latency reduction for TDD NB-IoT. ---- LG Electronics [5]
Recommended Proposal:  

FFS. 
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