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1 Introduction
The discussion on the RAN2 impact of supporting NB-IoT TDD in Release 15 was started in the RAN2#99bis meeting. Few companies have expressed their views in the previous submitted contribution papers on how MAC, RLC, PDCP and RRC timers, which are relevant for random access, RRC connection establishment and data transmission, should be further extended for NB-IoT TDD. It was decided to continue the discussion after the meeting with the aim of reaching some consensus on the proposed timer values.
[99bis#34][NB-IoT] Timer impact of TDD (Ericsson)
	Intended outcome: Report to next meeting
	Deadline:  Thursday 2017-11-09

The deadline of the email discussion is Thursday 2017-11-09; companies are welcome to provide their comments before the deadline to conclude the discussion (with a set of proposals) on time.

Below is the agreement from RAN1 which can help us to guide on determining the timer’s range/values.
	Downlink aspects (RAN1 #90bis)
Agreements: 
· 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

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
· NPBCH is in subframe 9 in every radio frame on the same carrier as NPSS/NSSS.

Agreements:
· 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.
· TDD and FDD NB-IoT are distinguished by the relative location of NPSS and NSSS.

Agreements
· MIB-NB is transmitted on the same NB-IoT carrier as NPSS/NSSS.
· The single NB-IoT carrier for all the other SIBs than SIB1-NB, when not the anchor carrier, is:
· In a PRB indicated by SIB1-NB with exact signaling design left to RAN2 including whether to signal anything in case these other SIBs are on the anchor carrier

Agreements:
· It is supported that SIB1-NB is transmitted only on the anchor carrier
· In at least subframe #0 in odd frames
· It is supported that SIB1-NB can be transmitted on non-anchor carrier, FFS details
· It is necessary to consider SFN wraparound as part of FFS
· Periodicity of SIB1-NB in TDD is the same as FDD (i.e. 2560ms)
· One transport block of SIB1-NB is transmitted over 8 SIB1-NB subframes (i.e. same as FDD)

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

Uplink aspects (RAN1 #90bis)
Agreements:
· NPUSCH transmissions with 15 kHz subcarrier spacing are supported in all supported UL/DL configurations for NB-IoT TDD.
· 3.75 kHz is also supported, in UL/DL configurations #1, [#3], #4, with the same definition of NB-slot and resource unit as FDD
· FFS if there any need for any other subcarrier spacing and/or slot structure for TDD
· This needs to take into consideration the co-existence of NPRACH and NPUSCH.

Agreements:
· TDD NPRACH supports at least 3.75KHz subcarrier spacing single-tone with frequency hopping.
· FFS if also 5 kHz subcarrier spacing is supported e.g. for UL-DL configuration #2
· NPRACH formats using G symbol groups with back-to-back transmission followed by a guard time (FFS guard time duration) are supported for 1, 2, and 3 contiguous uplink subframes
· An NPRACH format is associated with one value of N (the number of symbols per symbol group) and CP duration
· G is FFS, and G≥2
· P (number of symbol groups in a preamble) is even.
· For the G symbols groups that are transmitted back-to-back with 3.75 kHz subcarrier spacing, 3.75 kHz and 22.5 kHz hopping distances are supported.
· FFS the details of the hopping pattern
· FFS the hopping distance and pattern if 5 kHz subcarrier spacing is supported
· For the hopping between discontinuous transmissions within one preamble
· FFS hopping distance and hopping pattern
· Cell specific pseudo-random hopping is used between NPRACH preamble repetitions
· FFS details

Common aspects (RAN1 #90)
Agreements:
· Send a LS to the RAN4 to:
· Ask what is the minimum time for DL-to-UL and UL-to-DL switching on one NB-IoT carrier for TDD NB-IoT UEs. 
· 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





2 [bookmark: _Ref178064866]Discussion
TDD mode fundamentally differs from FDD mode in the way that UL and DL are transmitted on the same carrier frequency in different time occasions. In FDD mode, dedicated uplink and downlink radio frames each on a separate carrier frequency are used. However, in TDD mode, uplink and downlink resources are allocated within the same radio frame sharing the same carrier frequency. Some of the sub-frames are allocated for uplink and one or two subfranes per radio frame are special subframes where the downlink-uplink switch occurs, whereas some are allocated for downlink. As the consequence, in NB-IoT TDD mode, downlink or uplink subframes available for downlink or uplink transmission are much fewer compared to FDD mode, given a certain time duration. Several timers in MAC, RLC, PDCP and RRC need to be reviewed to make sure the related functionalities can work properly in the TDD mode. Depending upon the configuration selected, there can be a need for a further adjustment/extension for some of the timers.
The intended outcome of the email discussion is to determine which timers need to be extended, if extension is needed what should the new value range be and how it should be configured, and whether there is an impact on the start, stop conditions and actions after timer expiry. Companies are expected to provide their views based on the questions provided below:

[bookmark: Question_1]Question 1. 	Should the timer/window be extended? If “yes”, explain why and state what should the new value range be?
Companies are expected to suggest a value range, e.g. a new value range, old value range plus new values etc., rather than stating the dependency on the number of repetitions required to decode NPDCCH, NPDSCH, NPUSCH etc. considering that Stage-3 details need to be available for the related CRs to be provided at some stage.

[bookmark: Question_2]Question 2. 	If extended, how should the timer/window be configured?
The NB-IoT FDD mechanism is assumed to be the baseline for configuration, please comment if there is a need to change. The following have been proposed: the timer/window is configured per cell; the timer/window is configured as dedicated per UE (applies for timers when UE is in connected mode).

[bookmark: Question_3][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3]Question 3. 	Is there a need to update the start/stop conditions and/or actions that follow the timer/window expiry and if yes, how?

2.1 Control Plane
2.1.1 RRC
In this section, a set of RRC timers that are relevant for Rel-15 NB-IoT UEs are discussed. Companies are welcome to provide their comments in the tables below.

	T300
	Transmission of RRCConnectionRequest or RRCConnectionResumeRequest
	Reception of RRCConnectionSetup, RRCConnectionReject or RRCConnectionResume message, cell re-selection and upon abortion of connection establishment by upper layers
	Perform the actions as specified in 5.3.3.6



T300 is specified in the UE-TimersAndConstants-NB information element, which contains timers and constants used by the UE in either RRC_CONNECTED or RRC_IDLE [1].

UE-TimersAndConstants-NB information element
	t300-r13							ENUMERATED {
[bookmark: OLE_LINK236][bookmark: OLE_LINK237]											ms2500, ms4000, ms6000, ms10000,
[bookmark: OLE_LINK238][bookmark: OLE_LINK239]											ms15000, ms25000, ms40000, ms60000},

Table 1 Company views on T300
	Company
	T300

	Huawei, HiSilicon
	Question
1
	Yes.
T300 and T301 are used to avoid too many random access re-attempts when the network is overloaded or the wireless environment is extremely bad. Thus, both of them should cover the whole random access procedure, including Msg1 – Msg4 transmissions and several possible re-attempts. Backoff also needs to be considered. Considering the transmission duration may be longer in TDD mode, we think extension is needed.
The suggested value range is {ms2500, ms4000, ms6000, ms10000, ms15000, ms25000, ms40000, ms60000, ms80000, ms100000, ms120000, ms150000, ms180000, spare1, spare2, spare3}.

	
	Question
2
	Same as in FDD mode.

	
	Question
3
	[bookmark: OLE_LINK8][bookmark: OLE_LINK9]No need to update the start/stop conditions and actions.

	Qualcomm
	Question
1
	While TDD has half the spectrum compared to FDD for uplink and downlink but because NB-IoT is half-duplex then the overall impact on timers is not as much as for full-duplex system. This automatically means NB-IoT TDD system using half the bandwidth compared to NB-IoT FDD can support (approximately) half the number of devices. Therefore, we don’t see a strong reason to extend T300 without further examination.

	
	Question
2
	Configuration done in same way as for FDD.

	
	Question
3
	Start/stop conditions same as for FDD.

	ZTE
	Question
1
	Yes.
RAN1 has agreed that UL:DL configuration 0 is not supported in TDD NB-IoT in Rel-15and assumed UL:DL configuration 6 is not supported. Although UL:DL configuration 5 is not excluded till now, taken into account that there is only one UL subframe per radio frame, and the UL data transmission is major service in NB-IoT, UL:DL configuration 5 will rarely be used.
Assuming that UL:DL time consumed over Uu interface during RRC connection establishment procedure is 1:1, then the delay of RRC connection establishment procedure for TDD (except UL: DL configuration 0, 5 and 6) will be at most 3.3 times of that for FDD. Therefore, the maximum value of T300 should be extended 3.3 times.
We suggest that the T300 value range would be extended as: {ms2500, ms4000, ms6000, ms10000, ms15000, ms25000, ms40000, ms60000, ms80000, ms100000, ms120000, ms150000, ms180000, ms210000}.

	
	Question
2
	Same as in FDD.

	
	Question
3
	Same as in FDD.

	Ericsson
	Question
1
	Yes, the value range should be extended. The above timer range has been suggested for FDD. FDD has 2x180kHz (UL+DL), whereas TDD only has 1x180kHz for both UL and DL. As compared to FDD, there is 20% to 70% less DL frames and 50% to 90% less UL frames in TDD depending upon the TDD configuration selected. This timer is started when UE RRC layer decides to send the UL RRC Connection Request message, thus considering the time to grab the UL resource to send, transmission delay with the maximum repetiotion, eNB scheduling delays and DL repetition need, the timer range should be extended.
It may not be possible to use the UL and DL frames simultaneously especially during RRC connection setup procedure; thus, during msg3 transmission the DL subframes would be unused and cause longer delays similarly during msg4 transmission UL subframes that would be unused would cause increase in latency.
The proposal is to have new setting for t300-r13 without having the need to extend the enum bits. Thus on the lower value range, some of the values which has lower gaps are removed to accomodate higher values. 
t300-r13	ENUMERATED {
				 ms2500, ms4000, ms6000, ms10000,  ms15000, ms25000, ms40000, ms60000, ms80000, ms90000, ms120000},


	
	Question
2
	Way of configuring is same as NB-FDD. Only the value and value range are different


	
	Question
3
	No






 ------------------ 





	T301
	Transmission of RRCConnectionReestabilshmentRequest
	Reception of RRCConnectionReestablishment or RRCConnectionReestablishmentReject message as well as when the selected cell becomes unsuitable
	Go to RRC_IDLE




T301 is specified in the UE-TimersAndConstants information element, which contains timers and constants used by the UE in either RRC_CONNECTED or RRC_IDLE [1].

UE-TimersAndConstants-NB information element
	t301-r13							ENUMERATED {
											ms2500, ms4000, ms6000, ms10000,
											ms15000, ms25000, ms40000, ms60000},

Note the following in the RLF-TimersAndConstants-NB information element, which contains UE specific timers and constants applicable for UEs in RRC_CONNECTED [1].

RLF-TimersAndConstants-NB information element
		t301-r13							ENUMERATED {
												ms2500, ms4000, ms6000, ms10000,
												ms15000, ms25000, ms40000, ms60000},


Table 2 Company views on T301
	Company
	T301

	Huawei, HiSilicon
	Question
1
	[bookmark: OLE_LINK90][bookmark: OLE_LINK91]Same as T300.

	
	Question
2
	Same as T300.

	
	Question
3
	Same as T300.

	Qualcomm
	Question
1
	Same view as for T300.

	
	Question
2
	Configuration done in same way as for FDD.

	
	Question
3
	Stop/start conditions same as for FDD.

	ZTE
	Question
1
	Same as T300.

	
	Question
2
	Same as T300.

	
	Question
3
	Same as T300.

	Ericsson
	Question
1
	Same as T300.

	
	Question
2
	Way of configuring is same as NB-FDD. Only the value and value range are different


	
	Question
3
	No






 ------------------ 




	T310
	Upon detecting physical layer problems for the PCell i.e. upon receiving N310 consecutive out-of-sync indications from lower layers
	Upon receiving N311 consecutive in-sync indications from lower layers for the PCell, upon triggering the handover procedure and upon initiating the connection re-establishment procedure
	If security is not activated: go to RRC_IDLE else: initiate the connection re-establishment procedure 




T310 is specified in the UE-TimersAndConstants-NB information element, which contains timers and constants used by the UE in either RRC_CONNECTED or RRC_IDLE [1].

UE-TimersAndConstants-NB information element
	t310-r13							ENUMERATED {
											ms0, ms200, ms500, ms1000, ms2000, ms4000, ms8000},

Note the following in the RLF-TimersAndConstants-NB information element, which contains UE specific timers and constants applicable for UEs in RRC_CONNECTED [1].

RLF-TimersAndConstants-NB information element
		t310-r13							ENUMERATED {
												ms0, ms200, ms500, ms1000, ms2000, ms4000, ms8000},
	


Table 3 Company views on T310
	Company
	T310

	Huawei, HiSilicon
	Question
1
	No.
T310 is used to detect physical layer problems, which is not directly related to the transmission duration. Thus we think there is no need to extend this timer for TDD mode.

	
	Question
2
	[bookmark: OLE_LINK94][bookmark: OLE_LINK95][bookmark: OLE_LINK96]Same as in FDD mode.

	
	Question
3
	No need to update the start/stop conditions and actions.

	Qualcomm
	Question
1
	Have same understanding as Huawei.

	
	Question
2
	Configuration done in same way as for FDD.

	
	Question
3
	Start/stop conditions same as for FDD.

	ZTE
	Question
1
	Yes.
Because the DL available subframes per radio frame in TDD are less than that in FDD, the DL detection time may be longer than that in FDD. Taken into account that the minimum DL subframes numbers per radio frame is 4 (in UL:DL configuration 1), the maximum value of T310 should be extended 2.5 times. 
We suggest that the T310 value range is extended as: {ms0, ms200, ms500, ms1000, ms2000, ms4000, ms8000, ms12000, ms16000, ms20000}

	
	Question
2
	Same as in FDD.

	
	Question
3
	Same as in FDD.

	Ericsson
	Question
1
	Yes, we agree with ZTE. On the extention of value range, however we prefer to replace current lower values with new higher values.

	
	Question
2
	n310: This parameter indicates the number of times in which the UE cannot successfully decode 20 consecutive radio frames in the downlink.
t310: It is used to allow the UE to get back in synchronization with the eNodeB.
n311: This parameter indicates the number of times in which the UE must successfully decode 10 consecutive radio frames in the downlink in order for the UE to assume the radio link is in-synch.
That is, if the UE detects n310 consecutive out-of-sync indications, then it starts the T310 timer:
· If the timer expires, the link has failed. 
· If the UE detects n311 consecutive in-sync indications before T310 expires, then the timer is stopped and the link has not failed.

The configuration paramters n310 and n311 that imapcts the timer T310 also needs modification.


	
	Question
3
	No






 ------------------ 




	T311
	[bookmark: OLE_LINK35][bookmark: OLE_LINK37]Upon initiating the RRC connection re-establishment procedure
	Selection of a suitable E-UTRA cell or a cell using another RAT.
	Enter RRC_IDLE




T311 is specified in the UE-TimersAndConstants-NB information element, which contains timers and constants used by the UE in either RRC_CONNECTED or RRC_IDLE [1].

UE-TimersAndConstants-NB information element
	t311-r13							ENUMERATED {	Comment by Huawei: T311 has been extended to for Rel-13 FDD mode. Should we take this as a baseline?	Comment by Ericsson: Yes, agree. This should have been included in the baseline.
											ms1000, ms3000, ms5000, ms10000, ms15000,
											ms20000, ms30000},

...,
	[[ t311-v1350						ENUMERATED {
											ms40000, ms60000, ms90000, ms120000}
													OPTIONAL	-- Need OR
	]]

Note the following in the RLF-TimersAndConstants-NB information element, which contains UE specific timers and constants applicable for UEs in RRC_CONNECTED [1].

RLF-TimersAndConstants-NB information element
		t311-r13							ENUMERATED {
[bookmark: OLE_LINK211]												ms1000, ms3000, ms5000, ms10000, ms15000,
												ms20000, ms30000},

...,
		[[ t311-v1350						ENUMERATED {
[bookmark: OLE_LINK212][bookmark: OLE_LINK213]												ms40000, ms60000, ms90000, ms120000}
														OPTIONAL	-- Need OR
		]]
	


Table 4 Company views on T311
	Company
	T311

	[bookmark: OLE_LINK57][bookmark: OLE_LINK58][bookmark: OLE_LINK61][bookmark: OLE_LINK62][bookmark: OLE_LINK63][bookmark: _Hlk497481696][bookmark: _Hlk497481720]Huawei, HiSilicon
	Question
1
	Yes.
T311 is started upon initiating the RRC connection re-establishment procedure in the new cell. If it expires, the UE will go to IDLE. This timer should cover the time for system information acquisition (for MIB-NB, SIB1-NB, SIB2-NB and SIB22-NB in the new cell). Considering that the duration of system information acquisition and random access procedure could be larger in TDD mode, T311 may need further extension.
[bookmark: OLE_LINK234][bookmark: OLE_LINK235]The suggested value range is {ms1000, ms3000, ms5000, ms10000, ms15000, ms40000, ms60000, ms90000, ms120000, ms160000, ms200000, spare1, spare2}.

	
	Question
2
	Same as in FDD mode.

	
	Question
3
	No need to update the start/stop conditions and actions.

	Qualcomm
	Question
1
	As for T300, don’t see the need to extend the range supported in latest 36.331 Release 13 without proper examination.

	
	Question
2
	Configuration done in same way as for FDD.

	
	Question
3
	Start/stop conditions same as for FDD.

	ZTE
	Question
1
	Yes.
The same reason as that for T300, the maximum value of T311 should be extended 3.3 times. 
We suggest that the T311 value range is extended as: {ms1000, ms3000, ms5000, ms10000, ms15000, ms40000, ms60000, ms90000, ms120000, ms200000, ms400000}.

	
	Question
2
	Same as in FDD.

	
	Question
3
	Same as in FDD.

	Ericsson
	Question
1
	Yes, from 36.331: “In RRC_CONNECTED, BL UEs or UEs in CE or NB-IoT UEs are not required to acquire system information except when T311 is running”. Thus NB-TDD device would need to acquire System Information when T311 is running, in such case, it would be good to have longer duration of this timer as SIBs transmission could be delayed because of un-availability of DL frames.
Without elongating the enum size, the new value proposed is below:
t311-r15-TDD	ENUMERATED {
		    ms1000, ms3000, ms5000, ms10000, ms15000, ms20000, ms30000, ms40000, ms60000, ms90000, ms120000, ms150000, ms20000},



	
	Question
2
	Way of configuring is same as NB-FDD. Only the value and value range are different


	
	Question
3
	No






 ------------------ 




	T322
	[bookmark: OLE_LINK244][bookmark: OLE_LINK245][bookmark: OLE_LINK246]Upon receiving redirectedCarrierOffsetDedicated included in RedirectedCarrierInfo
	Upon entering RRC_CONNECTED, when PLMN selection is performed on request by NAS, or upon cell (re)selection to another RAT.
	Release redirectedCarrierOffsetDedicated.




T322 is specified in the RRCConnectionRelease-NB message, which is used to command the release of an RRC connection [1].


RRCConnectionRelease-NB message

	t322-r14								ENUMERATED{
												min5, min10, min20, min30, min60, min120, min180,
												spare1}


Table 5 Company views on T322
	Company
	T322

	[bookmark: OLE_LINK64][bookmark: OLE_LINK67]Huawei, HiSilicon
	Question
1
	No.
[bookmark: OLE_LINK261][bookmark: OLE_LINK262]T322 is the validity time for the UE to use redirectedCarrierOffset for load banlance among different carriers, which is not related to the transmission duration. Thus we think there is no need to extend this timer for TDD mode.

	[bookmark: _Hlk497482027]
	Question
2
	UE specific configuration as in FDD mode.

	
	Question
3
	No need to update the start/stop conditions and actions.

	Qualcomm
	Question
1
	Agree with Huawei, no justification to extend timer range.

	
	Question
2
	Configuration done in same way as for FDD.

	
	Question
3
	Start/stop conditions same as for FDD.

	ZTE
	Question
1
	No. It’s not related to Uu transmission delay.

	
	Question
2
	Same as in FDD.

	
	Question
3
	Same as in FDD.

	Ericsson
	Question
1
	No change is needed. Besides, the timer can be set to already high value 180 mins.


	
	Question
2
	Way of configuring is same as NB-FDD. Only the value and value range are different


	
	Question
3
	No






 ------------------ 




T-Reselection-r13: This parameter specifies intra- and inter-frequency cell reselection timer value for NB-IoT [6].
The IE T-Reselection-NB concerns the cell reselection timer TreselectionRAT for NB-IoT [1].

T-Reselection-NB information element
-- ASN1START

[bookmark: OLE_LINK249][bookmark: OLE_LINK250]T-Reselection-NB-r13 ::=		ENUMERATED {s0, s3, s6, s9, s12, s15, s18, s21} 

-- ASN1STOP

Companies are expected to provide their views on the t-Reselection-r13 for intra- and inter-frequency cell reselection respectively in the table below.

Table 6 Company views on t-Reselection-r13
	Company
	[bookmark: OLE_LINK263][bookmark: OLE_LINK264]t-Reselection-r13

	[bookmark: OLE_LINK68][bookmark: OLE_LINK69][bookmark: OLE_LINK70]Huawei, HiSilicon
	Question
1
	No.
[bookmark: OLE_LINK265]t-Reselection is used to control cell reselection. Before the UE performs cell reselection, the neighbour cell needs to be better than the serving cell during the time interval t-Reselection. Considering this timer is not related to the transmission duration, we think there is no need to extend this timer for TDD mode.

	
	Question
2
	Cell specific configuration as in FDD mode.

	
	Question
3
	No need to update the start/stop conditions and actions.

	Qualcomm
	Question
1
	Agree with Huawei, no justification to extend timer range.

	
	Question
2
	Configuration done in same way as for FDD.

	
	Question
3
	Start/stop conditions same as for FDD.

	ZTE
	Question
1
	No. It’s not related to Uu transmission delay.

	
	Question
2
	Same as in FDD.

	
	Question
3
	Same as in FDD.

	Ericsson
	Question
1
	No change is needed. Same range as NB-FDD can be used.

	
	Question
2
	Way of configuring is same as NB-FDD. Only the value and value range are different


	
	Question
3
	No






 ------------------ 



2.1.2 MAC
DataInactivityTimer: This timer is used to control Data inactivity operation. The MAC entity may be configured by RRC with a Data inactivity monitoring functionality, when in RRC_CONNECTED. RRC controls Data inactivity operation by configuring the timer DataInactivityTimer Corresponds to the timer for data inactivity monitoring in MAC [2]. Value s1 corresponds to 1 second, s2 corresponds to 2 seconds and so on.
DataInactivityTimer information element
-- ASN1START

DataInactivityTimer-r14 ::= 					ENUMERATED {
												s1, s2, s3, s5, s7, s10, s15, s20, s40, s50, s60,
												s80, s100, s120, s150, s180}

-- ASN1STOP
	
Table 7 Company views on DataInactivityTimer
	Company
	DataInactivityTimer

	Huawei, HiSilicon
	Question
1
	No.
DataInactivityTimer is used to control the UE autonomous release of the RRC connection. Since it is started or restarted after each MAC SDU reception or transmission, this timer is not directly related to the transmission duration. Therefore we think there is no need to extend it.

	[bookmark: _Hlk497480200]
	Question
2
	UE specific configuration as in FDD mode.

	
	Question
3
	[bookmark: OLE_LINK28][bookmark: OLE_LINK47]No need to update the start/stop conditions and actions.

	Qualcomm
	Question
1
	No

	
	Question
2
	Configuration done in same way as for FDD.

	
	Question
3
	Start/stop conditions same as for FDD.

	ZTE
	Question
1
	No. It’s not related to Uu transmission delay.

	
	Question
2
	Same as in FDD.

	
	Question
3
	Same as in FDD.

	Ericsson
	Question
1
	Yes, as there is less transmission opportunity in TDD compared to FDD. It may be perceived as there is no data inactivity. Hence, it would be good to have more possibility to have some higher values. Moreover, the smaller values may not be applicable for TDD, thus they can be replaced with some higher values.
Suggested change without changing the enum size:

DataInactivityTimer-r14 ::= 	ENUMERATED {
s1, s2, s3, s5, s7, s10, s15, s20, s40, s50, s60, s80, s100, s120, s150, s180, s200, s220}


	
	Question
2
	Way of configuring is same as NB-FDD. Only the value and value range are different


	
	Question
3
	No







 ------------------ 

TimeAlignmentTimer:

The MAC entity has a configurable timer timeAlignmentTimer per Timing Advance Group (TAG). The timeAlignmentTimer is used to control how long the MAC entity considers the Serving Cells belonging to the associated TAG to be uplink time aligned corresponds to the Timer for time alignment in [2]. Value in number of sub-frames. Value sf500 corresponds to 500 sub-frames, sf750 corresponds to 750 sub-frames and so on.
TimeAlignmentTimer information element
-- ASN1START

TimeAlignmentTimer ::=					ENUMERATED {
												sf500, sf750, sf1280, sf1920, sf2560, sf5120,
												sf10240, infinity}
-- ASN1STOP

Table 8 Company views on TimeAlignmentTimer
	Company
	TimeAlignmentTimer

	Huawei, HiSilicon
	Question
1
	No.
[bookmark: OLE_LINK73][bookmark: OLE_LINK74]The timerAlignmentTimer is used for maintenance of the uplink time alignment. It is started or restarted at reception of each TA command. Therefore we think there is no need to extend it. If the timer expires, the UE considers it has lost UL synchronisation.
The typical use case for NB-IoT is small packet transmission for low mobility UEs, uplink time alignment is not a critical issue and the existing infinity value can be used. Therefore we think there is no need to extend it.

	
	Question
2
	As in FDD mode, timeAlignmentTimerCommon for cell specific configuration and timeAlignmentTimerDedicated for UE specific configuration.

	
	Question
3
	[bookmark: OLE_LINK71][bookmark: OLE_LINK72]No need to update the start/stop conditions and actions.

	Qualcomm
	Question
1
	No justification to extend the timer range.

	
	Question
2
	Configuration done in same way as for FDD.

	
	Question
3
	Start/stop conditions same as for FDD.

	ZTE
	Question
1
	No. It’s not related to Uu transmission delay.

	
	Question
2
	Same as in FDD.

	
	Question
3
	Same as in FDD.

	Ericsson
	Question
1
	No change is needed. eNB has possibility to configure infinity.

	
	Question
2
	Way of configuring is same as NB-FDD.

	
	Question
3
	No




 ------------------ 



2.2 User Plane
2.2.1 MAC 
In this section a set of MAC timers/windows that are relevant for Rel-15 NB-IoT TDD UEs are discussed. Companies are welcome to provide their comments in the tables below.

RA response window size: The UE shall monitor the NPDCCH for Random Access Response(s) identified by the RA-RNTI during this window. If no Random Access Response is received within the RA Response window, or if none of all received Random Access Responses contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble, the Random Access Response reception is considered not successful and the UE proceeds to preamble selection and transmission.
The RA response window starts at the subframe that contains the end of the preamble transmission [3] plus three subframes and has length ra-ResponseWindowSize subframes. For NB-IoT (FDD) UE, in case the number of NPRACH repetitions is greater than or equal to 64, RA Response window starts at the subframe that contains the end of the last preamble repetition plus 41 subframes and has length ra-ResponseWindowSize for the corresponding enhanced coverage level, and in case the number of NPRACH repetitions is less than 64, RA Response window starts at the subframe that contains the end of the last preamble repetition plus 4 subframes and has length ra-ResponseWindowSize for the corresponding enhanced coverage level.

The window size is specified in the RACH-ConfigCommon-NB information element with the following values [1]:

	ra-ResponseWindowSize-r13			ENUMERATED {
											pp2, pp3, pp4, pp5, pp6, pp7, pp8, pp10},

The values are given in number of PDCCH periods. Value pp2 corresponds to 2 PDDCH periods, pp3 corresponds to 3 PDCCH periods and so on. The value considered by the UE is: ra-ResponseWindowSize = Min (signaled value x PDCCH period, 10.24s).

For NB-IoT the RA response window size ra-ResponseWindowSize is specified per enhanced coverage level supported in the serving cell.

Table 9 Company views on ra-ResponseWindowSize
	Company
	ra-ResponseWindowSize

	[bookmark: OLE_LINK77][bookmark: OLE_LINK78][bookmark: OLE_LINK79][bookmark: OLE_LINK80]Huawei, HiSilicon
	Question
1
	No.
RAN1 has agreed that configuration 0 is not supported for TDD, which means in one system frame at least 3 subframes can be used for DL transmission (configuration 6). In this case, 2048 NPDCCH repetitions will take about 7s for transmission in TDD mode. Considering that we have agreed that the UE only needs to monitor NPDCCH within RAR reception window form Rel-14 and that the current maximum RAR widow size is 10.24s, we think there is no need to extend RAR widow size for TDD mode.

	
	Question
2
	Cell-specific configuration as in FDD mode.

	
	Question
3
	Not sure whether we need to change the start point of RAR window. It depends on RAN1 input on timing relationship for TDD mode.
There is no need to change the stop condition and actions.

	Qualcomm
	Question
1
	No, until there is sufficient evidence that the current values are not sufficient.

	
	Question
2
	Configuration done in same way as for FDD.

	
	Question
3
	Start/stop conditions same as for FDD..

	ZTE
	Question
1
	No obvious need to extend the maximum value (10.24s).
But whether PDDCH period can be used as value unit or whether the same granularity can be used would depend on the NPDCCH search space definition for TDD in RAN1.

	
	Question
2
	Same as in FDD.

	
	Question
3
	It may depend on the NPDCCH search space definition for TDD in RAN1. 

	Ericsson
	Question
1
	Yes, as the DL scheduler has less DL frames available as compared to FDD, the ra-responseWindowSize should be prolonged.  
Currently, the max value the timer that can be set to is 10,24 sec. Because of lack of continuos UL and DL subframes, the random-access procedure is prone to get delayed. It would be safer if the ra-responseWindow size is prolonged. For TDD configuration 6, there are only 3 subframes available. Similarly, for other configurations there are at least 30% less DL subframe as compared to NB-FDD. TDD config 1 has 60% less DL subframes compared to FDD. As DL scheduler is very much occupied with the scheduling of high priority NPSS, NSSS, NPBCH, SIBs. If Random access is used in anchor carrier long delay is expected. Similarly, in non-anchor some of the higher SIBs are being discussed to be scheduled. Hence, there should be some relaxation in terms of eNB scheduler to deliver the RAR response. Thus, the max timer can be set to 15,36 sec or 20.48 sec instead.

	
	Question
2
	Way of configuring is same as NB-FDD.

	
	Question
3
	The start time needs to be modified. Currently a long duration start time has been set so that the UE can regain sync in DL after a long UL transmission. For TDD, sicne there are not many continuos UL subframes, it is of less significance to have the start timer very long.





 ------------------ 



mac-ContentionResolutionTimer: Specifies the number of consecutive subframe(s) during which the MAC entity shall monitor the NPDCCH after Msg3 is transmitted. Once Msg3 is transmitted, the MAC entity shall, start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission of the bundle in the subframe containing the last repetition of the corresponding NPUSCH transmission. If notification of a reception of a NPDCCH transmission is received from lower layers and if the C-RNTI MAC control element was included in Msg3 then the MAC entity shall consider this Contention Resolution successful and stop mac-ContentionResolutionTimer.

The window size is specified in the RACH-ConfigCommon-NB information element with the following values [1]:

	mac-ContentionResolutionTimer-r13	ENUMERATED {
											pp1, pp2, pp3, pp4, pp8, pp16, pp32, pp64}

The values are given in number of NPDCCH periods. Value pp1 corresponds to 1 NPDDCH periods pp2 corresponds to 2 NPDCCH periods and so on. The value considered by the UE is: mac-ContentionResolutionTimer = Min (signaled value x NPDCCH period, 10.24s).

For NB-IoT the mac-ContentionResolutionTimer is specified per enhanced coverage level supported in the serving cell.

Table 10 Company views on mac-ContentionResolutionTimer

	Company
	mac-ContentionResolutionTimer

	[bookmark: _Hlk497480228]Huawei, HiSilicon
	Question
1
	No need to extend if if the concept of NPDCCH period can be used for TDD mode also.
Considering the long transmission duration compared to LTE and the wider variation of the transmission duration among different coverage levels in NB-IoT, many MAC timers have been extended compared to legacy LTE by using NPDCCH period as the unit. NPDCCH period is linked to the NPDCCH search space design of RAN1 and scales with the level of coverage enhancements. From this perspective, if the concept of NPDCCH period can be used for TDD mode also, there is no need to extend this kind of MAC timers for TDD mode.

	
	Question
2
	Cell specific configuration as in FDD mode.

	
	Question
3
	No need to update the start/stop conditions and actions.

	Qualcomm
	Question
1
	As this timer is defined in units of NPDCCH periods, there is no need to extend the range.

	
	Question
2
	Configuration done in same way as for FDD.

	
	Question
3
	Start/stop conditions same as for FDD.

	ZTE
	Question
1
	No obvious need to extend the maximum value (10.24s).
But whether PDDCH period can be used as value unit or whether the same granularity can be used would depend on the NPDCCH search space definition for TDD in RAN1.

	
	Question
2
	Same as in FDD.

	
	Question
3
	It may depend on the NPDCCH search space definition for TDD in RAN1. 

	Ericsson
	Question
1
	Yes, as the DL scheduler has less DL subframes available as compared to FDD, the mac-ContetionResolutionTimer should be prolonged. 
Currently, the max value the timer that can be set to is 10.24 sec. It would be safer if the mac-ContetionResolutionTimer size is 15,36 sec or 20,48 sec following the same analogy as ra-ResponseWindowSize.

	
	Question
2
	Way of configuring is same as NB-FDD.

	
	Question
3
	No





 ------------------ 




Backoff Parameter: This parameter is sent in RAR and is used to derive the timer which controls the time from the failed RA attempt until the next RA attempt is started. The UE applies backoff timer when it receives Backoff Indicator but no RAR corresponding to sent preamble. If the Random Access Response contains a Backoff Indicator subheader, the backoff parameter value as indicated by the BI field of the Backoff Indicator subheader and below table is set, otherwise the backoff parameter value is set to 0 ms [2].

Backoff Parameter values for NB-IoT are presented in below table.
Backoff Parameter values for NB-IoT.
	Index
	Backoff Parameter value (ms)

	0
	0

	1
	256

	2
	512

	3
	1024

	4
	2048

	5
	4096

	6
	8192

	7
	16384

	8
	32768

	9
	65536

	10
	131072

	11
	262144

	12
	524288

	13
	Reserved

	14
	Reserved

	15
	Reserved



The reserved values of the backoff parameter if received by the current release version NB-IoT UEs shall be taken as 524288 ms.

Table 11 Company views on Backoff Parameter
	Company
	Backoff Parameter

	Huawei, HiSilicon
	Question
1
	No.
The maximum Backoff parameter value has been extended to 524288ms for NB-IoT FDD mode in Rel-13. We think this value is large enough from the congestion control point of view. Thus, we think there is no need to extend Baccoff parameter values.

	
	Question
2
	Including in RAR as in FDD mode.

	
	Question
3
	No need to update the start/stop conditions and actions.

	Qualcomm
	Question
1
	No justification to extend the range, it already has very large value.

	
	Question
2
	Configuration done in same way as for FDD.

	
	Question
3
	Start/Stop conditions same as for FDD.

	ZTE
	Question
1
	No. It’s not related to Uu transmission delay.

	
	Question
2
	Same as in FDD.

	
	Question
3
	Same as in FDD.

	Ericsson
	Question
1
	No change is needed.

	
	Question
2
	Way of configuring is same as NB-FDD.

	
	Question
3
	No





2.2.1.1 [bookmark: OLE_LINK55][bookmark: OLE_LINK56]DRX 
In this section a set of DRX timers/parameters that are relevant for Rel-15 NB-IoT TDD UEs are discussed.


onDurationTimer: Specifies the number of consecutive NPDCCH-subframe(s) at the beginning of a DRX Cycle [2].

The timer is specified in the MAC-MainConfig-NB information element with the following values [1]:

		onDurationTimer-r13					ENUMERATED {
												pp1, pp2, pp3, pp4, pp8, pp16, pp32, spare},

Value in number of PDCCH periods. Value pp1 corresponds to 1 PDCCH period, pp2 corresponds to 2 PDCCH periods and so on.

Table 12 Company views on onDurationTimer
	Company
	onDurationTimer

	[bookmark: _Hlk497480243]Huawei, HiSilicon
	Question
1
	No need to extend if if the concept of NPDCCH period can be used for TDD mode also.

	
	Question
2
	UE specific configuration as in FDD mode.

	
	Question
3
	No need to update the start/stop conditions and actions.

	Qualcomm
	Question
1
	As this timer is defined in units of NPDCCH periods, there is no need to extend the range.

	
	Question
2
	Configuration done in same way as for FDD.

	
	Question
3
	Start/Stop conditions same as for FDD.

	ZTE
	Question
1
	Whether PDDCH period can be used as value unit or whether the same granularity can be used would depend on the NPDCCH search space definition for TDD in RAN1 

	
	Question
2
	Same as in FDD.

	
	Question
3
	It may depend on the NPDCCH search space definition for TDD in RAN1. 

	Ericsson
	Question
1
	No change is needed.

	
	Question
2
	Way of configuring is same as NB-FDD.

	
	Question
3
	No






 ------------------ 




drx-InactivityTimer: Specifies the number of consecutive NPDCCH-subframe(s) the UE stays in Active Time (before starting Short or Long DRX cycle) after the subframe in which a NPDCCH indicates a new UL, DL or SL user data transmission for this MAC entity [2].

The timer is specified in the MAC-MainConfig-NB information element with the following values [1]:

		drx-InactivityTimer-r13				ENUMERATED {
												pp0, pp1, pp2, pp3, pp4, pp8, pp16, pp32}, 

Value in number of PDCCH periods. Value pp0 corresponds to 0 PDCCH period and behaviour as specified in 7.3.2 applies, pp1 corresponds to 1 PDCCH period, pp2 corresponds to 2 PDCCH periods and so on.

Table 13 Company views on drx-InactivityTimer
	Company
	drx-InactivityTimer

	Huawei, HiSilicon
	Question
1
	No need to extend if if the concept of NPDCCH period can be used for TDD mode also.

	
	Question
2
	UE specific configuration as in FDD mode.

	
	Question
3
	No need to update the start/stop conditions and actions.

	Qualcomm
	Question
1
	As this timer is defined in units of NPDCCH periods, there is no need to extend the range.

	
	Question
2
	Configuration done in same way as for FDD.

	
	Question
3
	Start/Stop conditions same as for FDD.

	ZTE
	Question
1
	Whether PDDCH period can be used as value unit or whether the same granularity can be used would depend on the NPDCCH search space definition for TDD in RAN1 

	
	Question
2
	Same as in FDD.

	
	Question
3
	It may depend on the NPDCCH search space definition for TDD in RAN1. 

	Ericsson
	Question
1
	No change is needed.

	
	Question
2
	Way of configuring is same as NB-FDD.

	
	Question
3
	No






 ------------------ 




drx-RetransmissionTimer: Specifies the maximum number of consecutive NPDCCH-subframe(s) per HARQ process the UE is in Active Time after HARQ RTT Timer expires and the data was not successfully decoded until a NPDCCH indicated retransmission or a DL assignment has been configured for this subframe [2].

The timer is specified in the MAC-MainConfig-NB information element with the following values [1]:

		drx-RetransmissionTimer-r13			ENUMERATED {
												pp0, pp1, pp2, pp4, pp6, pp8, pp16, pp24,
												pp33, spare7, spare6, spare5, 
												spare4, spare3, spare2, spare1},

Value in number of NPDCCH periods. Value pp0 corresponds to 0 NPDCCH period and behaviour as specified in 7.3.2 applies, pp1 corresponds to 1 NPDCCH period, pp2 corresponds to 2 NPDCCH periods and so on.

Table 14 Company views on drx-RetransmissionTimer
	Company
	drx-RetransmissionTimer

	Huawei, HiSilicon
	Question
1
	No need to extend if if the concept of NPDCCH period can be used for TDD mode also.

	
	Question
2
	UE specific configuration as in FDD mode.

	
	Question
3
	No need to update the start/stop conditions and actions.

	Qualcomm
	Question
1
	As this timer is defined in units of NPDCCH periods, there is no need to extend the range.

	
	Question
2
	Configuration done in same way as for FDD.

	
	Question
3
	Start/Stop conditions same as for FDD.

	ZTE
	Question
1
	Whether PDDCH period can be used as value unit or whether the same granularity can be used would depend on the NPDCCH search space definition for TDD in RAN1 

	
	Question
2
	Same as in FDD.

	
	Question
3
	It may depend on the NPDCCH search space definition for TDD in RAN1. 

	Ericsson
	Question
1
	No change is needed.

	
	Question
2
	Way of configuring is same as NB-FDD.

	
	Question
3
	No




 ------------------ 



drx-ULRetransmissionTimer: Specifies the maximum number of consecutive NPDCCH-subframe(s) until a grant for UL retransmission is received [2].

The timer is specified in the MAC-MainConfig-NB information element with the following values [1]:

		drx-ULRetransmissionTimer-r13		ENUMERATED {
												pp0, pp1, pp2, pp4, pp6, pp8, pp16, pp24,
												pp33, pp40, pp64, pp80, pp96,
												pp112, pp128, pp160, pp320}

Value in number of NPDCCH periods. Value pp0 corresponds to 0 NPDCCH period and behaviour as specified in 7.3.2 applies, pp1 corresponds to 1 NPDCCH period, pp2 corresponds to 2 NPDCCH periods and so on.

Table 15 Company views on drx-ULRetransmissionTimer
	Company
	drx-ULRetransmissionTimer

	Huawei, HiSilicon
	Question
1
	No need to extend if if the concept of NPDCCH period can be used for TDD mode also.

	
	Question
2
	UE specific configuration as in FDD mode.

	
	Question
3
	No need to update the start/stop conditions and actions.

	Qualcomm
	Question
1
	As this timer is defined in units of NPDCCH periods, there is no need to extend the range

	
	Question
2
	Configuration done in same way as for FDD.

	
	Question
3
	Start/Stop conditions same as for FDD.

	ZTE
	Question
1
	Whether PDDCH period can be used as value unit or whether the same granularity can be used would depend on the NPDCCH search space definition for TDD in RAN1.

	
	Question
2
	Same as in FDD.

	
	Question
3
	It may depend on the NPDCCH search space definition for TDD in RAN1. 

	Ericsson
	Question
1
	No change is needed.

	
	Question
2
	Way of configuring is same as NB-FDD.

	
	Question
3
	No








 ------------------ 




HARQ RTT Timer: This parameter specifies the minimum amount of subframe(s) before a DL HARQ retransmission is expected by the MAC entity [2]. The timer is used to trigger the drx-RetransmissionTimer to start. Currently, it is defined in [2] as follows:

For each serving cell, in case of FDD SpCell the HARQ RTT Timer is set to 8 subframes. For each serving cell, in case of TDD SpCell the HARQ RTT Timer is set to k + 4 subframes, where k is the interval between the downlink transmission and the transmission of associated HARQ feedback, as indicated in subclauses 10.1 and 10.2 of [2] , and for an RN configured with rn-SubframeConfig [8] and not suspended, as indicated in Table 7.5.1-1 of [11].
For NB-IoT UEs, DL HARQ RTT depends on the number of repetitions used for NPDCCH and NPDSCH. These values should be taken into account when considering HARQ RTT Timer value(s) and conditions. It is assumed that RAN1 decides HARQ RTT values and RAN2 can add reference to RAN1 specifications.

Table 16 Company views on HARQ RTT Timer
	Company
	HARQ RTT Timer

	Huawei, HiSilicon
	Question
1
	Maybe not. It depends on RAN1 design about the timing relationship for TDD mode.

	
	Question
2
	[bookmark: OLE_LINK65][bookmark: OLE_LINK66]Same as FDD mode.

	
	Question
3
	Same as FDD mode.

	Qualcomm
	Question
1
	Based on the current definition of NB-IoT HARQ RTT Time don’t see the need to change this timer.

	
	Question
2
	Configuration done in same way as for FDD.

	
	Question
3
	Start/Stop conditions same as for FDD.

	ZTE
	Question
1
	Agree with Huawei that it depends on RAN1 design.

	
	Question
2
	Same as in FDD.

	
	Question
3
	Same as in FDD.

	Ericsson
	Question
1
	No change is needed.

	
	Question
2
	Way of configuring is same as NB-FDD.

	
	Question
3
	No






 ------------------ 




Note that there is no need to discuss the drxShortCycleTimer and the drxStartOffset assuming that they are not relevant.

2.2.1.2 SR 
In this section SR timers that are relevant for Rel-15 NB-IoT TDD UEs are discussed.

logicalChannelSR-ProhibitTimer: The intention of this timer is to prohibit the SR prior to the transmission. This can be used for delay tolerant services (and corresponding logical channels) that do not need to be scheduled immediately. See the field description below [1].

	logicalChannelSR-ProhibitTimer
Timer used to delay the transmission of an SR. See TS 36.321 [6]. Value in number of PDCCH periods. Value pp2 corresponds to 2 PDCCH periods, pp8 corresponds to 8 PDCCH periods and so on.



The timer is specified in the MAC-MainConfig-NB information element with the following values [1]:

			logicalChannelSR-ProhibitTimer-r13	ENUMERATED { 
													pp2, pp8, pp32, pp128, pp512, 
													pp1024, pp2048, spare}


Table 17 Company views on logicalChannelSR-ProhibitTimer
	Company
	logicalChannelSR-ProhibitTimer

	Huawei, HiSilicon
	Question
1
	No need to extend if if the concept of NPDCCH period can be used for TDD mode also.

	
	Question
2
	UE specific configuration as in FDD mode.

	
	Question
3
	No need to update the start/stop conditions and actions.

	Qualcomm
	Question
1
	As this timer is defined in units of NPDCCH periods, there is no need to extend the range.

	
	Question
2
	Configuration done in same way as for FDD.

	
	Question
3
	Start/Stop conditions same as for FDD.

	ZTE
	Question
1
	Whether PDDCH period can be used as value unit or whether the same granularity can be used would depend on the NPDCCH search space definition for TDD in RAN1 

	
	Question
2
	Same as in FDD.

	
	Question
3
	It may depend on the NPDCCH search space definition for TDD in RAN1. 

	Ericsson
	Question
1
	No change is needed.

	
	Question
2
	Way of configuring is same as NB-FDD.

	
	Question
3
	No




2.2.1.3 BSR 
In this section BSR timers that are relevant for Rel-15 NB-IoT TDD UEs are discussed.

periodicBSR-Timer: The timer is used for periodic BSR reporting. See the field description below [1].

	periodicBSR-Timer
Timer for BSR reporting in TS 36.321 [6].
Value in number of PDCCH periods. Value pp2 corresponds to 2 PDCCH periods, pp4 corresponds to 4 PDCCH periods and so on.



The timer is specified in the MAC-MainConfig-NB information element with the following values [1]:

PeriodicBSR-Timer-NB-r13 ::=		ENUMERATED {
										pp2, pp4, pp8, pp16, pp64, pp128, infinity, spare}


Table 18 Company views on periodicBSR-Timer
	Company
	periodicBSR-Timer

	Huawei, HiSilicon
	Question
1
	No need to extend if if the concept of NPDCCH period can be used for TDD mode also.

	
	Question
2
	UE specific configuration as in FDD mode.

	
	Question
3
	No need to update the start/stop conditions and actions.

	Qualcomm
	Question
1
	As this timer is defined in units of NPDCCH periods, there is no need to extend the range

	
	Question
2
	Configuration done in same way as for FDD.

	
	Question
3
	Start/Stop conditions same as for FDD.

	ZTE
	Question
1
	Whether PDDCH period can be used as value unit or whether the same granularity can be used would depend on the NPDCCH search space definition for TDD in RAN1.

	
	Question
2
	Same as in FDD.

	
	Question
3
	It may depend on the NPDCCH search space definition for TDD in RAN1. 

	Ericsson
	Question
1
	No change is needed.

	
	Question
2
	Way of configuring is same as NB-FDD.

	
	Question
3
	No






 ------------------ 




retxBSR-Timer: The intention of this timer is to control retransmission of BSR in case there is still data in the UL buffer after the initial BSR transmission. The tmer is started when the BSR is transmitted. When it expires, BSR is (re)transmitted. See the field description below [1].

	retxBSR-Timer
Timer for BSR reporting in TS 36.321 [6]. Value in number of PDCCH periods. Value pp4 corresponds to 4 PDCCH periods, pp16 corresponds to 16 PDCCH periods and so on.




The timer is specified in the MAC-MainConfig-NB information element with the following values [1]:

RetxBSR-Timer-NB-r13 ::=			ENUMERATED {
										pp4, pp16, pp64, pp128, pp256, pp512, infinity, spare}


Table 19 Company views on retxBSR-Timer
	Company
	retxBSR-Timer

	Huawei, HiSilicon
	Question
1
	No need to extend if if the concept of NPDCCH period can be used for TDD mode also.

	
	Question
2
	UE specific configuration as in FDD mode.

	
	Question
3
	No need to update the start/stop conditions and actions.

	Qualcomm
	Question
1
	As this timer is defined in units of NPDCCH periods, there is no need to extend the range.

	
	Question
2
	Configuration done in same way as for FDD.

	
	Question
3
	Start/Stop conditions same as for FDD.

	ZTE
	Question
1
	Whether PDDCH period can be used as value unit or whether the same granularity can be used would depend on the NPDCCH search space definition for TDD in RAN1.

	
	Question
2
	Same as in FDD.

	
	Question
3
	It may depend on the NPDCCH search space definition for TDD in RAN1. 

	Ericsson
	Question
1
	No change is needed.

	
	Question
2
	Way of configuring is same as NB-FDD.

	
	Question
3
	No




 ------------------ 


2.2.2 RLC 
In this section RLC timers that are relevant for Rel-15 NB-IoT UEs are discussed.

T-PollRetransmit: This timer is used by the transmitting side of an AM RLC entity in order to retransmit a poll [4].


The timer is specified in the RLC-Config-NB information element with the following values [1]:

T-PollRetransmit-NB-r13 ::=	ENUMERATED {
									ms250, 	ms500,	ms1000,	ms2000,	ms3000,	ms4000, 
									ms6000, ms10000, ms15000, ms25000, ms40000, ms60000, 
									ms90000, ms120000, ms180000, spare1}


[bookmark: OLE_LINK36][bookmark: OLE_LINK38]Table 20 Company views on T-PollRetransmit
	Company
	T-PollRetransmit

	Huawei, HiSilicon
	Question
1
	Yes.
T-PollRetransmit is used to control the retransmission of a poll. Thus its value should be decided taking into account of the HARQ attempts and scheduling delays. Considering the transmission duration in TDD mode maybe larger than in FDD mode, the value range extention may be needed.
[bookmark: OLE_LINK209][bookmark: OLE_LINK210]The suggested value range is { ms250, ms500, ms1000,	ms2000, ms3000, ms4000, ms6000, ms10000, ms15000, ms25000, ms40000, ms60000, ms90000, ms120000, ms180000, 300000ms}

	[bookmark: _Hlk497470915]
	Question
2
	UE specific configuration as in FDD mode.

	
	Question
3
	No need to update the start/stop conditions and actions.

	Qualcomm
	Question
1
	The existing range for this timer is sufficiently large (180 seconds !) hence don’t see the need for extending this range.

	
	Question
2
	Configuration done in same way as for FDD.

	
	Question
3
	Start/Stop conditions same as for FDD.

	ZTE
	Question
1
	Yes.
The same reason as that for T300, the maximum value should be extended 3.3 times. 
We suggest that the value range is extended as: {ms250, 	ms500, ms1000, ms2000, ms3000, ms4000, ms6000, ms10000, ms15000, ms25000, ms40000, ms60000, 	ms90000, ms120000, ms180000, ms600000}

	
	Question
2
	Same as in FDD.

	
	Question
3
	Same as in FDD.

	Ericsson
	Question
1
	Yes, we agree with Huawei and ZTE that an extention is needed. For the value, we agree with Huawei for ms300000.

	
	Question
2
	Way of configuring is same as NB-FDD.

	
	Question
3
	No






 ------------------ 




T-Reordering: This timer is used by the receiving side of an AM RLC entity and receiving UM RLC entity in order to detect loss of RLC PDUs at lower layer.

The timer is specified in the RLC-Config-NB information element with the following values [1]:

T-Reordering ::=					ENUMERATED {
										ms0, ms5, ms10, ms15, ms20, ms25, ms30, ms35,
										ms40, ms45, ms50, ms55, ms60, ms65, ms70,
										ms75, ms80, ms85, ms90, ms95, ms100, ms110,
										ms120, ms130, ms140, ms150, ms160, ms170,
										ms180, ms190, ms200, ms1600-v1310}


Table 21 Company views on T-Reordering
	Company
	T-Reordering

	[bookmark: OLE_LINK81][bookmark: OLE_LINK82]Huawei, HiSilicon
	Question
1
	No.
This timer is only used in multi HARQ processes configuration. The value of t-reordering should be decided taking into account HARQ retransmission delay and transmission duration However, the use of 2 HARQ processes is intended for UEs in good coverage to increase their peak data rate, which means the repetition number for both NPDCCH and NPDSCH/NPUSCH of these UEs will be quite low. If the repetition number is low, there is no big difference on the transmission duration between TDD mode and FDD mode. Thus, we think there is no need for extension.

	
	Question
2
	UE specific configuration as in FDD mode.

	
	Question
3
	[bookmark: OLE_LINK53][bookmark: OLE_LINK54]No need to update the start/stop conditions and actions.

	Qualcomm
	Question
1
	The range does not need to be extended but question the need for smaller values for TDD.

	
	Question
2
	Configuration done in same way as for FDD.

	
	Question
3
	Start/Stop conditions same as for FDD.

	ZTE
	Question
1
	No. The same understanding with HW.

	
	Question
2
	Same as in FDD.

	
	Question
3
	Same as in FDD.

	Ericsson
	Question
1
	No change is needed.

	
	Question
2
	Way of configuring is same as NB-FDD.

	
	Question
3
	No






 ------------------ 



2.2.3 PDCP
In this section PDCP timers that are relevant for Rel-15 NB-IoT TDD UEs are discussed.

discardTimer: In the transmitter, a new timer is started upon reception of an SDU from upper layer [5]. When the discardTimer expires for a PDCP SDU, or the successful delivery of a PDCP SDU is confirmed by PDCP status report, the UE shall discard the PDCP SDU along with the corresponding PDCP PDU. If the corresponding PDCP PDU has already been submitted to lower layers the discard is indicated to lower layers.
The intention of the timer is to control that the data does not queue up in the transmitter queue e.g. due to congestion or bad coverage. For Rel-15 NB-IoT TDD UEs, it can be expected that the transmission of the packets takes longer and short values should not be configured. The question is if the current value range is sufficient.

The timer is specified in the PDCP-Config-NB information element with the following values [1], i.e, the configuration is in dedicated signalling:

	discardTimer-r13			ENUMERATED {
									ms5120, ms10240, ms20480, ms40960, 
									ms81920, infinity, spare2, spare1
									}	OPTIONAL,			-- Cond Setup

[bookmark: OLE_LINK59][bookmark: OLE_LINK60]Table 22 Company views on discardTimer
	Company
	discardTimer

	Huawei, HiSilicon
	Question
1
	No.
We think typically this timer is used for real time services with data validity time. However, the major traffic model of NB-IoT is small data transmission (normally less than 4 PDCP SDUs). Thus, we think there is no need to extend this timer for TDD mode.

	
	Question
2
	UE specific configuration as in FDD mode.

	
	Question
3
	No need to update the start/stop conditions and actions.

	Qualcomm
	Question
1
	Keep the timer range for TDD same as for FDD until it is clear that transmission times at lower (PHY) layer are significantly longer in TDD, which could unnecessarily lead PDCP SDU discard.

	
	Question
2
	Configuration done in same way as for FDD.

	
	Question
3
	Start/Stop conditions same as for FDD.

	ZTE
	Question
1
	Yes.
The same reason as that for T300, the maximum value should be extended 3.3 times. 
We suggest that the value range is extended as:{ms5120, ms10240, ms20480, ms40960, ms81920, infinity, ms163840, ms327680}	

	
	Question
2
	Same as in FDD.

	
	Question
3
	Same as in FDD.

	Ericsson
	Question
1
	No change is needed. It is possible to set infinity value too for this.

	
	Question
2
	Way of configuring is same as NB-FDD.

	
	Question
3
	No






 ------------------ 



2.2.4 Other 




 ------------------ 



3 Summary
The following companies (4) participated in the email discussion: Ericsson, Huawei, Qualcomm and ZTE. Based on the comments provided, the following observations and proposals can be made:
3.1 Control Plane 

3.1.1 RRC

All companies agree that there is no need to extend the following timers for NB-TDD: T322 and T-Reselection-NB.
[bookmark: _Toc498428396][bookmark: _Toc498429500][bookmark: _Toc498460477]The following timers are not extended for NB-TDD UEs: T322 and T-Reselection-NB. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for these timers. Configuration is done using the legacy mechanism.

3 out of 4 companies agree that there is need to extend the following timers for NB-TDD: T300, T301 and T311. For these timers, start and stop conditions, and actions that follow the timer expiry need not be updated. Configuration is done using the legacy mechanism.
[bookmark: _Toc430650045][bookmark: _Toc430818791][bookmark: _Toc430969460][bookmark: _Toc430977736][bookmark: _Toc435141880][bookmark: _Toc435142116][bookmark: _Toc435142648][bookmark: _Toc498428397][bookmark: _Toc498429501][bookmark: _Toc498460478]The following timers are extended for NB-TDD UEs: T300, T301 and T311. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for these timers. Configuration is done using the legacy mechanism.
The suggested new value differs among companies for timers T300 and T301. One of the companies view is to replace the lower values with higher value without changing the enum bit size. Another company view is to prolong it by 3.3 times compared to NB-FDD.
2 companies out of 4 suggested max new value for timer T311 to be ms200000. 
[bookmark: _Toc498428399][bookmark: _Toc498429502][bookmark: _Toc498460479]Max value for T311 is ms200000. 
[bookmark: _Toc498428400][bookmark: _Toc498429503][bookmark: _Toc498460480]RAN2 to discuss new values of T300 and T311 and whether to replace the lower values with higher values; ie; without changing the enum bit size or to add new values with more possibilities but requiring more bits for timers T300 and T311.
1 out of 4 companies suggested that there is need to extend the T310 timer for NB-TDD. Another company supported that on the codition that the lower values can be replaced with higher value. Thus, without changing the enum bit size. 
[bookmark: _Toc498428401][bookmark: _Toc498429504][bookmark: _Toc498460481]RAN2 to discuss the whether T310 needs extention or not. Further, if lower values can be replaced with higher values.
[bookmark: _Toc498460482]Since the parameters n310 and n311 influences T310, RAN2 to discuss whether any change is needed on this.

3.1.2 MAC
All companies agree that there is no need to extend the timer TimeAlignmentTimer for NB-TDD:
[bookmark: _Toc498428402][bookmark: _Toc498429505][bookmark: _Toc498460483]NB-FDD TimeAlignmentTimer is used for NB-TDD. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for these timers. Configuration is done using the legacy mechanism.

1 out of 4 companies view is to replace the lower values with higher values without changing the enum bit size for the timer DataInactivityTimer. 
[bookmark: _Toc498428403][bookmark: _Toc498429506][bookmark: _Toc498460484]RAN2 to discuss the whether DataInactivityTimer needs extention or not and whether DataInactivityTimer’s lower value can be replaced with higher value.


3.2 User Plane 
3.2.1 MAC
All companies agree that the impact of below MAC timers depend upon RAN1 agreement on NPDCCH search space: onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimer and drx-ULRetransmissionTimer. 
[bookmark: _Toc498428404][bookmark: _Toc498429507][bookmark: _Toc498460485]Wait for RAN1 input to decide upon onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimer and drx-ULRetransmissionTimer.

All companies agree that there is no need to extend the following timers for NB-TDD: Backoff Parameter, logicalChannelSR-ProhibitTimer, periodicBSR-Timer and retxBSR-Timer.
[bookmark: _Toc498428405][bookmark: _Toc498429508][bookmark: _Toc498460486]No extention needed for Backoff Parameter, logicalChannelSR-ProhibitTimer, periodicBSR Timer and retxBSR-Timer. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for these timers. Configuration is done using the legacy mechanism.

1 out of 4 companies suggest that there is need to extend the ra-ResponseWindowSize max value for NB-TDD. 
[bookmark: _Toc498428406][bookmark: _Toc498429509][bookmark: _Toc498460487]RAN2 to discuss whether max value of ra-ResponseWindowSize should be extedned from 10.24sec to 15.36sec or 20.48 sec.

[bookmark: _Toc498428407][bookmark: _Toc498429510][bookmark: _Toc498460488]1 out of 4 companies suggest that there is need to update the ra-ResponseWindowSize start time value for NB-TDD.
[bookmark: _Toc498428408][bookmark: _Toc498429511][bookmark: _Toc498460489] RAN2 to discuss whether ra-ResponseWindowSize start time should be updated.

[bookmark: _Toc498428409][bookmark: _Toc498429512][bookmark: _Toc498460490]1 out of 4 companies suggest that there is need to extend the mac-ContentionResolutionTimer max value for NB-TDD. 
[bookmark: _Toc498428410][bookmark: _Toc498429513][bookmark: _Toc498460491]RAN2 to discuss whether max value of mac-ContentionResolutionTimer should be extedned from 10.24sec to 15.36sec or 20.48 sec.


3.2.2 RLC
3 out of 4 companies agree that there is need to extend the T-PollRetransmit timer for NB-TDD: Start and stop conditions, and actions that follow the timer expiry need not be updated. Configuration is done using the legacy mechanism.
[bookmark: _Toc498428411][bookmark: _Toc498429514][bookmark: _Toc498460492]T-PollRetransmit timer is extended for NB-TDD UEs. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for these timers. Configuration is done using the legacy mechanism.
The suggested new value differs among companies for timer T-PollRetransmit. 
2 companies out of 4 suggested max new value for timer T-PollRetransmit to be ms300000. 
[bookmark: _Toc498428412][bookmark: _Toc498429515][bookmark: _Toc498460493]Max value for T-PollRetransmit is ms300000. 
All companies agree that there is no need to extend the T-Reordering timer for NB-TDD: Start and stop conditions, and actions that follow the timer expiry need not be updated. Configuration is done using the legacy mechanism.
[bookmark: _Toc498428413][bookmark: _Toc498429516][bookmark: _Toc498460494]T-Reordering is not extended for NB-TDD UEs. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for these timers. Configuration is done using the legacy mechanism.
3.2.3 PDCP
[bookmark: _Toc498428414][bookmark: _Toc498429517][bookmark: _Toc498460495]1 out of 4 companies suggest that there is need to update the discardTimer value range for NB-TDD.
[bookmark: _Toc498428415][bookmark: _Toc498429518][bookmark: _Toc498460496] RAN2 to discuss whether discardTimer value range should be updated.


3.2.4 Other 
















4 Conclusion
Based on the discussion in section 3, we have the following proposals:
Proposal 1	The following timers are not extended for NB-TDD UEs: T322 and T-Reselection-NB. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for these timers. Configuration is done using the legacy mechanism.
Proposal 2	The following timers are extended for NB-TDD UEs: T300, T301 and T311. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for these timers. Configuration is done using the legacy mechanism.
Proposal 3  Max value for T311 is ms200000.
Proposal 4	RAN2 to discuss new values of T300 and T311 and whether to replace the lower values with higher values; ie; without changing the enum bit size or to add new values with more possibilities but requiring more bits for timers T300 and T311.
Proposal 5	RAN2 to discuss the whether T310 needs extention or not. Further, if lower values can be replaced with higher values.
Proposal 6	Since the parameters n310 and n311 influences T310, RAN2 to discuss whether any change is needed on this.
Proposal 7	NB-FDD TimeAlignmentTimer is used for NB-TDD. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for these timers. Configuration is done using the legacy mechanism.
Proposal 8	RAN2 to discuss the whether DataInactivityTimer needs extention or not and whether DataInactivityTimer’s lower value can be replaced with higher value.
Proposal 9	Wait for RAN1 input to decide upon onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimer and drx-ULRetransmissionTimer.
Proposal 10	No extention needed for Backoff Parameter, logicalChannelSR-ProhibitTimer, periodicBSR Timer and retxBSR-Timer. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for these timers. Configuration is done using the legacy mechanism.
Proposal 11	RAN2 to discuss whether max value of ra-ResponseWindowSize should be extedned from 10.24sec to 15.36sec or 20.48 sec.
Proposal 12 RAN2 to discuss whether ra-ResponseWindowSize start time should be updated.
Proposal 13	RAN2 to discuss whether max value of mac-ContentionResolutionTimer should be extedned from 10.24sec to 15.36sec or 20.48 sec.
Proposal 14	T-PollRetransmit timer is extended for NB-TDD UEs. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for these timers. Configuration is done using the legacy mechanism.
Proposal 15 Max value for T-PollRetransmit is ms300000.
Proposal 16	T-Reordering is not extended for NB-TDD UEs. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for these timers. Configuration is done using the legacy mechanism.
Proposal 17 RAN2 to discuss whether discardTimer value range should be updated.
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