3GPP TSG-RAN WG4 Meeting #87 
















R4-1807325
Busan, Korea, May 21st – 25th 2018
Title: 




Discussion on TDD RRM requirement for NB-IoT
Source: 
Huawei, HiSilicon
Agenda item:
6.19.4.1
Document for:
discussion
1. Introduction

TDD NB-IoT is supported in Rel-15. However, all the existing requirements in TS36.133 for NB-IoT were defined specifically for HD-FDD. In this contribution we provide our view on TDD requirements. After discussion some proposals are made.
2. Discussion
First we duplicate some RAN1 agreements on NPSS/NSSS design for TDD:
	RAN1#90 agreements:
· For DL: subcarrier spacing, CP length, symbol length, subframe length, and radio frame length are the same in TDD as FDD.

RAN1#90bis agreements:
· For NPSS, NSSS and NPBCH transmission in TDD:

· NPSS is transmitted on subframe #5 in every radio frame

· NSSS is transmitted on subframe #0 in every even-numbered radio frame

· Confirm the working assumptions from RAN1#90, i.e. NPSS uses the lower 11 subcarriers in one subframe and the same cover code for TDD as FDD.

· The NPSS and NSSS sequences for TDD are the same as FDD.


It can be observed that NPSS and NSSS in TDD system not only have the same number of time and frequency resource, but also use the same sequences as FDD.
Observation 1: similar performance in NPSS/NSSS detection for TDD and FDD
	RAN1#92bis agreements
· For normal subframes, NRS resource mapping is the same as FDD.
· For special subframe configurations #3, #4 and #8, NRS is mapped to the 3rd and 4th symbols of each slot

· For special subframe configurations #9 and #10, NRS is mapped to the 3rd and 4th symbols of the first slot.

· For special subframe configurations #1, #2, #6 and #7, NRS is mapped to

· The 6th and 7th symbols of the first slot

· For special subframe configuration #0 and #5, NRS is not transmitted




TDD中是否也有valid/invalid subframe?
Observation 2: similar NRS based RSRP accuracy can be achieved in TDD.
TDD NB是否有新的category?
1) Requirements in idle state
Requirements in this section mainly include cell search delay, measurement period, evaluation period, paging interruption, UE measurement capability. All of these requirements are duplex mode agnostic. And according to ob1 and ob2, we assume that a TDD NB-IoT UE can meet current idle state requirement defined in section 4. Therefore, we propose:
Proposal 1: existing requirement in E-UTRAN RRC_IDLE state mobility can also apply for TDD NB-IoT.

2) RRC re-establishment
Requirements in RRC re-establishment are fundamentally depend on cell search. As for the other parts in the formula, only generic statement is specified in core requirements:

	TUE-re-establish_delay_NB-IoT = 100 ms + NNB-Iot-freq*Tsearch_NB1-NC + TSI_NB1-NC + TPRACH_NB-IoT


Tsearch_NB1-NC: It is the time required by the UE to search the target cell:


If the target cell is known, then Tsearch_NB1-NC = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch_NB1-NC = 80 ms. Otherwise, Tsearch_NB1-NC = 1400 ms.


TSI_NB1-NC: It is the time required for receiving all the relevant system information according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 36.331 [2] for the target cell for a UE in normal coverage.


TPRACH_NB-IoT: The additional delay caused by the random access procedure. The actual value of TPRACH_NB-IoT shall depend upon the NPRACH configuration used in the target cell and the number of repetition used by UE for sending random access to the target cell. There might be additional delay due to ramping procedure.

NNB-Iot-freq: It is the total number of NB-IoT frequencies to be monitored for RRC re-establishment; NNB-Iot-freq = 1 if the target cell is known.


According to ob1, we assume existing cell search delay can also apply for TDD case. Therefore, legacy RRC re-establishment requirements can also apply for TDD NB-IoT.

Proposal 2: existing RRC re-establishment requirements can also apply for TDD NB-IoT.
3) Random access
Similar with FDD, up to three NPRACH coverage levels are supported in TDD. And UE behaviour in random access procedure in TDD system is exactly the same as that in FDD system.
Proposal 3: existing random access requirements can also apply for TDD NB-IoT.
4) UE timing related
Te, Tq and timer accuracy are also duplex mode agnostic.
Proposal 4: existing requirements for UE transmit timing, UE timer accuracy and timing advance can also apply for TDD NB-IoT.

5) RLM

Core requirement in this section mainly includes NPDCCH transmission parameter for in-sync and out-of-sync, Qin/Qout evaluation period. All these are duplex mode agnostic. Thus existing requirement shall also apply for TDD NB-IoT.
Proposal 5: existing RLM core requirements can also apply for TDD NB-IoT.

6) Measurement procedure and accuracy
According to ob2, TDD and FDD NB-IoT can achieve comparable measurement performance. Thus it is natural to assume that with the same measurement period, a TDD UE can achieve comparable measurement accuracy as legacy FDD UE. Regarding accuracy requirements, TDD band group may or may not have different reference sensitivity requirement, depending on RF progress. Thus the minimum and maximum Io in accuracy requirement may need further study.
Proposal 6: existing measurement procedure and accuracy requirements can also apply for TDD NB-IoT, except that the Io range in accuracy requirement may need further study.
3. Conclusions
In this contribution we provide our view on TDD NB-IoT RRM requirements. After discussion we believe most of existing RRM requirements defined for HD-FDD can also apply for TDD NB-IoT. In the end, the following proposals are provided:
Observation 1: similar performance in NPSS/NSSS detection for TDD and FDD.
Observation 2: similar NRS based RSRP accuracy can be achieved in TDD.
Proposal 1: existing requirement in E-UTRAN RRC_IDLE state mobility can also apply for TDD NB-IoT.
Proposal 2: existing RRC re-establishment requirements can also apply for TDD NB-IoT.
Proposal 3: existing random access requirements can also apply for TDD NB-IoT.
Proposal 4: existing requirements for UE transmit timing, UE timer accuracy and timing advance can also apply for TDD NB-IoT.
Proposal 5: existing RLM core requirements can also apply for TDD NB-IoT.
Proposal 6: existing measurement procedure and accuracy requirements can also apply for TDD NB-IoT, except that the Io range in accuracy requirement may need further study.
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