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1   Background
As per the approved WF [1~2], UL/DL configuration #4 and special subframe configuration #4 for NPDCCH and NPDSCH TDD demodulation performance requirements were agreed. To properly setup the test for NB-IoT TDD UE demodulation performance requirements, in this contribution, we discuss the related test parameters configuration.
2   Discussion

2.1   Scheduling information for NPUSCH format 1
As per TS 36.213 section 16.5.1:

	A UE shall upon detection on a given serving cell of a NPDCCH with DCI format N0 ending in NB-IoT DL subframe n intended for the UE, perform, at the end of 
-
n+k0 DL subframe for FDD, 
-
k0 NB-IoT UL subframes following the end of n+8 subframe for TDD,

a corresponding NPUSCH transmission using NPUSCH format 1 in N consecutive NB-IoT UL slots ni with i = 0, 1, …, N-1 according to the NPDCCH information

…

Table 16.5.1-1: 
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Table 16.5.1-1A: 
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for DCI format N0 for TDD.
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Figure 1: Scheduling pattern for NPUSCH format 1 TDD
For FDD, the scheduling delay field 
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= 0 is used, i.e. k0 = 8. For TDD, k0 = 0 for
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= 0, considering the n+8 subframes delay, there is the same scheduling delay between NPDCCH and NPUSCH format 1 between FDD and TDD if we do not consider delay caused by the DL subframes before NPUSCH format 1 transmission in TDD, the DL subframes cause additional delay; at least 3ms delay between NPUSCH format 1 and the following NPDCCH is same between FDD and TDD. So from the above analysis, the test parameters defined in Table A.2.4-2 in TS 36.101 are also applicable for TDD.
2.2   Scheduling information for NPDSCH

Firstly we prefer not to configure DL-GapConfig-NB and DL-Bitmap-NB to minimize the test time and simplify the test. As per DL-GapConfig-NB definition in core specification TS 36.331, it is optionally configured and only applicable for the repetition number at least 32, to minimize the test time, it is feasible not to configure it; For the DL-Bitmap-NB, it is used to specify the set of NB-IoT downlink suframes for downlink transmission and is optionally bit-map configured, to simplify the test, it is also applicable not to configure DL-Bitmap-NB so that all subframes are valid except subframes 5/0/9/4 carrying NPSS/NSSS/NPBCH/SIB1-NB for anchor carrier, subframes 0/5 carrying SIB1-NB for non-anchor carrier and UL subframes as per TDD UL/DL configuration.
For TDD, NPSS, NSSS, NPBCH is transmitted on SF#5 of each radio frame, SF#0 of even-numbered radio frame, SF#9 of each radio frame respectively. SIB1-NB when it is configured, the repetition number, subframe index and starting frame number are determined by tables 16.4.1.3-5 and Table 16.4.1.3-6 in TS 36.213 for anchor carrier, and determined by tables 16.4.1.3-7 and Table 16.4.1.3-8 in TS 36.213 for non-anchor carrier as shown below. 
For anchor carrier, we prefer to use the similar configuration as FDD as much as possible, SIB1-NB is transmitted in SF#4 of every other frame in 16 continuous frames for FDD. As per IE schedulingInfoSIB1-r13 defined in TS 36.521-1 Table 8.12.1.1.1.4.3-1: MasterInformationBlock-NB, repetition 16 is chosen. Similarly we also can choose repetition 16 for TDD with the SIB1-NB transmission in SF#4 in every other frame in 16 continuous frames which is same as FDD.
For non-anchor carrier, SIB1-NB is transmitted in SF#0 and SF#5 of every other frame in 16 continuous frames.
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From the above figure, except the overhead from UL subframes 2 and 3, the overhead from NPSS/NSSS/NPBCH/SIB1-NB transmission are same as FDD.
There is extra overhead from SIB1-NB transmission and UL subframes 2 and 3 compared to FDD.
For the specific scheduling, as per the core specification TS 36.213 sections 16.4.1 and 16.4.2, we give a general description as shown below:
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Figure2: Scheduling pattern for NPDSCH TDD
For the scheduling delay between NPDCCH and the following scheduled NPDSCH, as per TS 36.213 section 16.4.1, k0 is the number of NB-IoT DL subframe(s) starting in n+5 DL subframe for FDD or n+5 subframe for TDD, due to UL subframes impact in anchor carrier, the UL subframes and extra SIB1-NB transmission in non-anchor carrier, maybe there is extra delay besides the k0 NB-IoT DL subframes, but they are invalid NB-IoT DL subframes as per the NB-IoT DL subframe definition, UE will skip them.
For the scheduling delay between NPDSCH transmission and following NPUSCH format 2 ACK/NACK reporting, as per TS 36.213 section 16.4.2:

	The UE shall upon detection of a NPDSCH transmission ending in NB-IoT subframe n intended for the UE and for which an ACK/NACK shall be provided, start, after the end of 
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 NB-IoT UL subframes following the end of n+12 subframe for TDD,

transmission of the NPUSCH carrying ACK/NACK response, and SR (if any) if the serving cell is FDD and the UE is configured with higher layer parameter sr-with-HARQ-ACK-Config, using NPUSCH format 2 in N consecutive NB-IoT UL slots, where

-

[image: image14.wmf]UL

AN

N

N

N

slots

Rep

=

, where the value of 
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is given by the higher layer parameter ack-NACK-NumRepetitions-Msg4 configured for the associated NPRACH resource for Msg4 NPDSCH transmission, and higher layer parameter ack-NACK-NumRepetitions otherwise, and the value of 
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 is the number of slots of the resource unit (defined in clause 10.1.2.3 of [3]),

-
allocated subcarrier for ACK/NACK and value of k0 is determined by the ACK/NACK resource field in the DCI format of the corresponding NPDCCH according to Table 16.4.2-1, and Table 16.4.2-2,

-
for FDD, 
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for TDD, 
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UE should report ACK/NACK after the end of (
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) DL subframes for FDD; [(n+12) subframe + (
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) NB-IoT UL subframes] for TDD. If we still configure ACK/NACK resource field to 0, i.e. 
[image: image21.wmf]0

13

k

=

, there is the same scheduling delay for FDD and TDD, i.e. 12ms. Due to the TDD UL/DL configuration #4 is used in the test, maybe there is extra delay for the NPUSCH format 2 transmission to wait for the available UL subframes. If we still set the number of repetition for NPUSCH format 2 to 1, then 4 slots transmission for 15kHz subcarrier spacing for NPUSCH format 2 that is used in RAN5 test specification, UL subframes 2 and 3 can meet this ACK/NACK transmission.
The scheduling delay between NPUSCH format 2 and the following NPDCCH transmission, there is 3 subframes delay which is same between FDD and TDD.
From the above analysis, we can know that TDD can use the same test configuration as FDD for the related test parameters.
2.3   NPDCCH parameter configurations
Considering the overhead of subframes #5, #0, #9 and #4 carrying NPSS/NSSS/NPBCH/SIB1-NB for anchor carrier, subframes #0 and#5 carrying SIB1-NB for non-anchor carrier and UL subframes #2 and #3 as per TDD UL/DL configuration#4, there are 10ms per 20ms ovhead for anchor carrier, 6ms per 20ms overhead for non-anchor carrier; there is limitation that at least 5 subframes away from the NPDCCH candidate in another NPDCCH search space; E-UTRAN may configure values 1.5 and 2 only in FDD mode as per TS 36.331, we propose to change the G value to 4 for TDD for all cases, at the same time, to minimize the test time, the Rmax values for NPDSCH Standalone/Guard-band cases are changed to the next lower value.
Summing up the above analysis for NPUSCH format 1 scheduling defined in Table A.2.4-2, NPDSCH scheduling defined in Table A.3.2-1e and Table A.3.2-1f, and NPDCCH test parameters configuration defined in section 8.12.1 of TS 36.101, we propose:
Proposal 1: The test parameter configurations defined for FDD NB-IoT can be reused for TDD NB-IoT, with exceptions
· Change the G value to 4 for all NPDCCH and NPDSCH performance tests
· Change the Rmax values for NPDSCH Standalone/Guard-band Test 1 and Test 2 from 64 to 32 and from 512 to 256 respectively.

The company CR R4-1901058 and R4-1901060[3-4] can be referred for the detailed NB-IoT TDD test parameters configurations.
3   Proposals
In this contribution, as per the core specification definition, we give our proposal about the test parameter configurations for NB-IoT TDD tests:

Proposal 1: The test parameter configurations defined for FDD NB-IoT can be reused for TDD NB-IoT, with exceptions

· Change the G value to 4 for all NPDCCH and NPDSCH performance tests

· Change the Rmax values for NPDSCH Standalone/Guard-band Test 1 and Test 2 from 64 to 32 and from 512 to 256 respectively.
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