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1 Introduction
RAN2 discussed how MAC and RRC timers, which are relevant for random access and RRC connection establishment, need to be extended for Rel-13 LC/CE UEs operating coverage enhancement prior to and during the RAN2#91bis meeting. In RAN2#91bis, it was agreed to discuss the remaining timers until the next meeting. In this report, we provide the summary for the email discussion below:
[91bis#17][LTE/MTC] Timers (Ericsson)

-
Discussion on remaining timers.

-
Intended outcome: Email discussion report to next meeting

The deadline of the email discussion is Thursday, 2015-11-05, 23:59 Pacific Time; companies are welcome to provide their comments preferably before Monday 2015-11-02 to conclude the discussion (with a set of proposals) on time.

2 Discussion
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. Note that the timers that are relevant for random access and RRC connection establishment discussed in the email discussion “[91#24][LTE/MTC] Timer handling for extended coverage” are excluded. Companies are expected to provide their views based on the questions provided below:
Question 1. 
Should the timer/window be extended? If “yes”, argue 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 M-PDCCH, PDSCH, PUSCH etc. considering that Stage-3 details need to be available for the related CRs to be provided in the next meeting.
Question 2. 
If extended, how should the timer/window be configured?
The legacy 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 CE level, i.e. different values based on different CE levels or values scaled with a factor per CE level; 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).
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 
In this section a set of RRC timers that are relevant for Rel-13 LC/CE UEs are discussed. Companies are welcome to provide their comments in the tables below.

	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 information element

t301







ENUMERATED {












ms100, ms200, ms300, ms400, ms600, ms1000, ms1500,












ms2000},
Note the following in the RLF-TimersAndConstants information element, which contains UE specific timers and constants applicable for UEs in RRC_CONNECTED [1].
RLF-TimersAndConstants information element
t301-r9







ENUMERATED {













ms100, ms200, ms300, ms400, ms600, ms1000, ms1500,













ms2000},

Table.1 Company views on T301
	Company
	T301

	NTT DOCOMO
	Question

1
	No. Even for the UEs on the deepest CE level, it seems unlikely that the connection reestablishment takes longer than the maximum value (2000ms). One may consider that the different value is set for the UE depending on the CE level. Nevertheless, this can be done by the existing signalling of UE specific timers when the eNB knows its CE level from the selected RACH resource.

	
	Question

2
	

	
	Question

3
	No.

	Samsung
	Question

1
	Yes. Considering the Rel-13 RACH procedure delivering RRCConnectionReestablishmentRequest, the max value could be insufficient. 

	
	Question

2
	The extended range would depend on CE level.

	
	Question

3
	No

	Huawei, HiSilicon
	Question

1
	Yes. Since it is agreed in RAN2 “mac-ContentionResolutionTimer, and T300 value ranges are extended for Rel-13 LC/CE UEs”, this timer should also be extended. The value range can be extended to {ms2500, ms3000, ms3500, ms4000, ms5000, ms6000, ms7000, ms8000}. The existing value range is also should be involved for LC/EC UEs for small repetition number.

	
	Question

2
	The value should be configurable based on the coverage level.

	
	Question

3
	No.

	Intel
	Question

1
	Yes, it should be extended with the same reasons as T300 (i.e. due to the repetitions)

	
	Question

2
	No change to the legacy mechanism (i.e. per cell or UE-specific).

	
	Question

3
	No

	LG
	Question

1
	Yes, the value range is similar to T300. 

	
	Question

2
	T301 in UE-TimersAndConstants is scaled with a factor per CE level for avoiding monitoring for response long time unnecessarily.

T301 in RLF-TimersAndConstants is configured as dedicated per UE.

	
	Question

3
	No

	Qualcomm
	Question

1
	Yes, for EC similar values as T300 should be supported.

	
	Question

2
	Legacy mechanism is sufficient.

	
	Question

3
	No

	Ericsson
	Question

1
	Yes. The value range for T301 should be extended considering that RRC connection re-establishment is required in case of failure associated with RLF, HO, mobility etc. and thus the UE must start from the random access procedure. We suggest extending the value range up to 10s given that T301 must then be dimensioned for several random access attempts etc.

	
	Question

2
	The configuration can be done using the legacy mechanism considering that it is possible to have the timer configured per UE, i.e. via RRCConnectionReconfiguration message.

	
	Question

3
	No


( ------------------ (
	T304
	Reception of RRCConnectionReconfiguration message including the MobilityControl Info or

reception of MobilityFromEUTRACommand message including CellChangeOrder
	Criterion for successful completion of handover within E-UTRA, handover to E-UTRA or cell change order is met (the criterion is specified in the target RAT in case of inter-RAT)
	In case of cell change order from E-UTRA or intra E-UTRA handover, initiate the RRC connection re-establishment procedure; In case of handover to E-UTRA, perform the actions defined in the specifications applicable for the source RAT.


T304 timer is used to detect HO failure and it is specified in the MobilityControlInfo information element, which includes parameters relevant for network controlled mobility to/within E‑UTRA [1].
MobilityControlInfo information element
t304







ENUMERATED {












ms50, ms100, ms150, ms200, ms500, ms1000,












ms2000, spare1},

Note that T304 is also specified in the MobilityFrom EUTRACommand message, which is used to command handover or a cell change from E‑UTRA to another RAT (3GPP or non-3GPP), or enhanced CS fallback to CDMA2000 1xRTT [1].
MobilityFromEUTRACommand message

t304







ENUMERATED {












ms100, ms200, ms500, ms1000,












ms2000, ms4000, ms8000, spare1},

Table.2 Company views on T304
	Company
	T304

	NTT DOCOMO
	Question

1
	No. It seems unlikely that HO takes longer than the maximum value (8000ms) even for the UEs on the deepest CE level.

	
	Question

2
	

	
	Question

3
	No 

	Samsung
	Question

1
	Yes.

Since MTC UE has to perform Rel-13 RACH procedure also in the target cell, the extension seems beneficial.

Assuming the max repetition of around 200 for max CE level, the max value of 2000 ms seems so tight.

However, for inter-RAT HO, the max value of 8000 ms seems sufficient because the Rel-13 RACH procedure in the target RAT is excluded.

	
	Question

2
	Depending on CE level in the target cell.

	
	Question

3
	No

	Huawei, HiSilicon
	Question

1
	Yes for T304 in MobilityControlInfo information element. The maximum value 2000ms may not be sufficient due to the repetitions during RACH procedure. Thus, the value range can be extended to {ms2500, ms3000, ms3500, ms4000, ms5000, ms6000, ms7000, ms8000}. The existing value range is also should be involved for LC/EC UEs for small repetition number.

The maximum value 8000ms seems sufficient for the inter-RAT HO.

	
	Question

2
	The value should be configurable based on the coverage level.

	
	Question

3
	No.

	Intel
	Question

1
	In case of NC and shallow EC there is no need to extend the value range. FFS in case of deep EC. 

	
	Question

2
	

	
	Question

3
	No

	LG
	Question

1
	No.

	
	Question

2
	

	
	Question

3
	No.

	Qualcomm
	Question

1
	No. We see benefit of supporting handover only for normal and shallow EC. For these cases, the existing range of values is sufficient.

	
	Question

2
	No

	
	Question

3
	No

	Ericsson
	Question

1
	Yes. The value range for T304 should be able to cover the entire handover mechanism until the UE successfully completes the handover. The extension should be scaled considering that the UE must start from the random access procedure. We suggest extending the value range up to 10s/40s given that T304 must then be dimensioned for several random access attempts etc.

	
	Question

2
	The configuration can be done using the legacy mechanism considering that it is possible to have the timer configured per UE, i.e. via RRCConnectionReconfiguration message.

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

t310







ENUMERATED {












ms0, ms50, ms100, ms200, ms500, ms1000, ms2000},

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

t310-r9







ENUMERATED {













ms0, ms50, ms100, ms200, ms500, ms1000, ms2000},

Table.3 Company views on T310
	Company
	T310

	NTT DOCOMO
	Question

1
	No. The UEs on the deeper CE level would require longer time to measure SINR on the PDCCH region given that repetition is applied for M-PDCCH depending on the CE level. In that case, the different value could be applied for the UE. As commented to T301, this can be done by the existing signalling. Even with that the existing maximum value (2000ms) would be sufficient.

	
	Question

2
	

	
	Question

3
	No.

	Samsung 
	Question

1
	No.

	
	Question

2
	

	
	Question

3
	No

	Huawei, HiSilicon
	Question

1
	No.

	
	Question

2
	

	
	Question

3
	No.

	Intel
	Question

1
	FFS as it will depend on RAN 4 defining the criteria for RLF especially in EC mode.

	
	Question

2
	

	
	Question

3
	

	LG
	Question

1
	No.

	
	Question

2
	T310 in UE-TimersAndConstants is scaled with a factor per CE level.

T310 in RLF-TimersAndConstants is configured as dedicated per UE.

	
	Question

3
	No.

	Qualcomm
	Question

1
	Yes. Larger timer is needed at least for the UE in EC to perform measurements.

	
	Question

2
	FFS, depending on the RAN4 measurement requirements for EC.

	
	Question

3
	No.

	Ericsson
	Question

1
	Yes. T310 covers the maximum number (N310) of in-sync indications during 100 ms sampling periods, i.e. 10*100ms = 1s. We assume that this sampling period will be extended with respect to the coverage enhancement level. We propose to extend the value range for T310 up to 40 s.

	
	Question

2
	The configuration can be done using the legacy mechanism considering that it is possible to have the timer configured per UE, i.e. via RRCConnectionReconfiguration message.

	
	Question

3
	No


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

t311







ENUMERATED {












ms1000, ms3000, ms5000, ms10000, ms15000,












ms20000, ms30000},

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

t311-r9







ENUMERATED {













ms1000, ms3000, ms5000, ms10000, ms15000,













ms20000, ms30000},

Table.4 Company views on T311
	Company
	T311

	NTT DOCOMO
	Question

1
	No. Similar to T310, the different value could be applied for the UE, which can be done by the existing signalling. Even with that the existing maximum value (30000ms) would be sufficient.

	
	Question

2
	

	
	Question

3
	No. 

	Samsung
	Question

1
	No 

	
	Question

2
	

	
	Question

3
	No

	Huawei, HiSilicon
	Question

1
	No. 

	
	Question

2
	

	
	Question

3
	No. 

	Intel
	Question

1
	Yes, it should be extended. The new values should depend on cell selection for LC UE in the deep coverage level and this will require input from RAN 4. 

	
	Question

2
	

	
	Question

3
	No

	LG
	Question

1
	No.

	
	Question

2
	T311 in UE-TimersAndConstants is scaled with a factor per CE level.

T311 in RLF-TimersAndConstants is configured as dedicated per UE.

	
	Question

3
	No.

	Qualcomm
	Question

1
	Yes, in order to account for cell selection in EC. 

	
	Question

2
	

	
	Question

3
	No

	Ericsson
	Question

1
	Yes. Cell selection must be taken into account for T311. We assume that this process can be quite time consuming compared to legacy especially for UEs in highest coverage enhancement level. We propose to extend the value range for T311 up to 150000 ms.

	
	Question

2
	The configuration can be done using the legacy mechanism considering that it is possible to have the timer configured per UE, i.e. via RRCConnectionReconfiguration message.

	
	Question

3
	No


( ------------------ (
	T320
	Upon receiving t320 or upon cell (re)selection to E-UTRA from another RAT with validity time configured for dedicated priorities (in which case the remaining validity time is applied).
	Upon entering RRC_CONNECTED, when PLMN selection is performed on request by NAS, or upon cell (re)selection to another RAT (in which case the timer is carried on to the other RAT).
	Discard the cell reselection priority information provided by dedicated signalling.


T320 is specified in the RRCConnectionRelease message, which is used to command the release of an RRC connection [1].
RRCConnectionRelease message

t320







ENUMERATED {












min5, min10, min20, min30, min60, min120, min180,












spare1}





OPTIONAL,

-- Need OR


...,
Table.5 Company views on T320
	Company
	T320

	NTT DOCOMO
	Question

1
	No. There would be no reasoning to extend the current value because of introducing the LC/EC UEs.

	
	Question

2
	

	
	Question

3
	No.

	Samsung
	Question

1
	No 

	
	Question

2
	

	
	Question

3
	No 

	Huawei, HiSilicon
	Question

1
	No. 

	
	Question

2
	

	
	Question

3
	No. 

	Intel
	Question

1
	We do not think dedicated priority should be supported for LC EC UE. Even if it is supported, there is no need to change the range.

	
	Question

2
	

	
	Question

3
	No

	LG
	Question

1
	No.

	
	Question

2
	

	
	Question

3
	No.

	Qualcomm
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No

	Ericsson
	Question

1
	No

	
	Question

2
	The configuration can be done using the legacy mechanism, i.e. via RRCConnectionRelease message.

	
	Question

3
	No


( ------------------ (
	T321
	Upon receiving measConfig including a reportConfig with the purpose set to reportCGI
	Upon acquiring the information needed to set all fields of cellGlobalId for the requested cell, upon receiving measConfig that includes removal of the reportConfig with the purpose set to reportCGI
	Initiate the measurement reporting procedure, stop performing the related measurements and remove the corresponding measId


T321 is set as follows [1]:

5.5.2.3
Measurement identity addition/ modification

E-UTRAN applies the procedure as follows:

-
configure a measId only if the corresponding measurement object, the corresponding reporting configuration and the corresponding quantity configuration, are configured;

The UE shall:

1>
for each measId included in the received measIdToAddModList:

2>
if an entry with the matching measId exists in the measIdList within the VarMeasConfig:

3>
replace the entry with the value received for this measId;

2>
else:

3>
add a new entry for this measId within the VarMeasConfig;

2>
remove the measurement reporting entry for this measId from the VarMeasReportList, if included;

2>
stop the periodical reporting timer or timer T321, whichever one is running, and reset the associated information (e.g. timeToTrigger) for this measId;

2>
if the triggerType is set to periodical and the purpose is set to reportCGI in the reportConfig associated with this measId:
3>
if the measObject associated with this measId concerns E-UTRA:

4>
if the si-RequestForHO is included in the reportConfig associated with this measId:

5>
start timer T321 with the timer value set to 150 ms for this measId;

4>
else:

5>
start timer T321 with the timer value set to 1 second for this measId;
3>
else if the measObject associated with this measId concerns UTRA:
4>
if the si-RequestForHO is included in the reportConfig associated with this measId:

5>
for UTRA FDD, start timer T321 with the timer value set to 2 seconds for this measId;

5>
for UTRA TDD, start timer T321 with the timer value set to [1 second] for this measId;

4>
else:

5>
start timer T321 with the timer value set to 8 seconds for this measId;
3>
else:
4>
start timer T321 with the timer value set to 8 seconds for this measId;
Table.6 Company views on T321
	Company
	T321

	NTT DOCOMO
	Question

1
	No. We don’t see any reason to optimise the value for LC/EC UEs. The ANR should be done by the normal UEs. Need of optimisation for CSG is not so essential for LC/EC UEs.

	
	Question

2
	

	
	Question

3
	No.

	Samsung
	Question

1
	Yes. 

If the SI of requested cell is acquired in CE mode, UE could need more time. In current specification, the E-UTRA case takes 150 msec or 1 sec.

Assuming the max repetition of around 200 for max CE level, UE could fail to acquire it. Accordingly, at least, we need to touch E-UTRA case.

	
	Question

2
	Depending on CE level in the requested cell

	
	Question

3
	No update

	Huawei, HiSilicon
	Question

1
	Yes. Agree with Samsung. If the SI of requested cell is acquired in CE mode, UE could need more time.

	
	Question

2
	

	
	Question

3
	No.

	Intel
	Question

1
	Since CSG cell is not precluded for LC UE, it may need to make it workable for LC UE to handover to CSG cell. RAN 4 needs to investigate what values need to be used for LC UE. 

	
	Question

2
	It probably needs discussion on whether the value should be hardcoded or be configurable.

	
	Question

3
	No

	LG
	Question

1
	Yes. However, the detailed value is dependent on SIB1 scheduling discussion. 

	
	Question

2
	T321 timer is fixed in specification considering time taken for reading SIB1bis of the worst CE level.

	
	Question

3
	No

	Qualcomm
	Question

1
	No. We don’t see a need to support reportCGI functionality for EC UEs, especially considering the potentially long SIB1 acquisition times. 

	
	Question

2
	No

	
	Question

3
	No

	Ericsson
	Question

1
	Yes. T321 is the maximum time for the UEs to acquire the information needed to set all fields of cellGlobalId for the requested cell. The timer can be set to 150 ms or 1 s for E-UTRA. We propose to extend these values with a scale of 4, i.e. 600 ms or 4 s.

	
	Question

2
	This requires update to TS 36.331 since configuration is fixed in the specification.

	
	Question

3
	No


( ------------------ (
	T330
	Upon receiving LoggedMeasurementConfiguration message
	Upon log volume exceeding the suitable UE memory, upon initiating the release of LoggedMeasurementConfiguration procedure
	Perform the actions specified in 5.6.6.4


5.6.6.3
Reception of the LoggedMeasurementConfiguration by the UE

Upon receiving the LoggedMeasurementConfiguration message the UE shall:

….
1>
start timer T330 with the timer value set to the loggingDuration;

The loggingDuration is specified in LoggingDuration information element as follows [1]: 

2.1.1.1 -
LoggingDuration
The LoggingDuration indicates the duration for which UE is requested to perform measurement logging. Value min10 corresponds to 10 minutes, value min20 corresponds to 20 minutes and so on.

LoggingDuration information element
-- ASN1START

LoggingDuration-r10 ::=


ENUMERATED {










min10, min20, min40, min60, min90, min120, spare2, spare1}

-- ASN1STOP

Table.7 Company views on T330
	Company
	T330

	NTT DOCOMO
	Question

1
	No. There would be no reasoning to extend the current value because of introducing the LC/EC UEs.

	
	Question

2
	

	
	Question

3
	No.

	Samsung 
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No update 

	Huawei, HiSilicon
	Question

1
	No.

	
	Question

2
	

	
	Question

3
	No.

	Intel
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No

	LG
	Question

1
	No.

	
	Question

2
	

	
	Question

3
	No.

	Qualcomm
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No

	Ericsson
	Question

1
	No

	
	Question

2
	The configuration can be done using the legacy mechanism, i.e. LoggedMeasurementConfiguration message.

	
	Question

3
	No


( ------------------ (
	T340
	Upon transmitting UEAssistanceInformation message with powerPrefIndication set to normal
	Upon initiating the connection re-establishment procedure
	No action.


T340 is set as follows [1]:

5.6.10.3
Actions related to transmission of UEAssistanceInformation message

The UE shall set the contents of the UEAssistanceInformation message:

1>
if the UE prefers a configuration primarily optimised for power saving:

2>
set powerPrefIndication to lowPowerConsumption;

1>
else:

2>
start or restart timer T340 with the timer value set to the powerPrefIndicationTimer;

2>
set powerPrefIndication to normal;

The UE shall submit the UEAssistanceInformation message to lower layers for transmission.

The powerPrefIndicationTimer; is specified in the OtherConfig information element as follows [1]: 

PowerPrefIndicationConfig-r11 ::= CHOICE{


release




NULL,


setup




SEQUENCE{



powerPrefIndicationTimer-r11

ENUMERATED {s0, s0dot5, s1, s2, s5, s10, s20, 












s30, s60, s90, s120, s300, s600, spare3, 












spare2, spare1}


}
	powerPrefIndicationTimer

Prohibit timer for Power Preference Indication reporting. Value in seconds. Value s0 means prohibit timer is set to 0 second or not set, value s0dot5 means prohibit timer is set to 0.5 second, value s1 means prohibit timer is set to 1 second and so on.


Table.8 Company views on T340
	Company
	T340

	NTT DOCOMO
	Question

1
	No. There would be no reasoning to extend the current value because of introducing the LC/EC UEs.

	
	Question

2
	

	
	Question

3
	No.

	Samsung
	Question

1
	No 

	
	Question

2
	

	
	Question

3
	No 

	Huawei, HiSilicon
	Question

1
	No.

	
	Question

2
	

	
	Question

3
	No.

	Intel
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No

	LG
	Question

1
	No.

	
	Question

2
	

	
	Question

3
	No.

	Qualcomm
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No

	Ericsson
	Question

1
	No

	
	Question

2
	The configuration can be done using the legacy mechanism.

	
	Question

3
	No


( ------------------ (
	T350
	Upon entering RRC_IDLE if t350 has been received in wlan-OffloadInfo.
	Upon entering RRC_CONNECTED, or upon cell reselection.
	 Perform the actions specified in 5.6.12.4.


T350 is specified in the RRCConnectionReconfiguration message, which is the command to modify an RRC connection [1].
RRCConnectionReconfiguration message

t350-r12







ENUMERATED {min5, min10, min20, min30, min60,













 min120, min180, spare1}
OPTIONAL
-- Need OR

Table.9 Company views on T350
	Company
	T350

	NTT DOCOMO
	Question

1
	No. There would be no reasoning to extend the current value because of introducing the LC/EC UEs.

	
	Question

2
	

	
	Question

3
	No

	Samsung
	Question

1
	No.

It is not related to coverage extension.

	
	Question

2
	

	
	Question

3
	No update 

	Huawei, HiSilicon
	Question

1
	No.

	
	Question

2
	

	
	Question

3
	No.

	Intel
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No

	LG
	Question

1
	No.

	
	Question

2
	

	
	Question

3
	No.

	Qualcomm
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No

	Ericsson
	Question

1
	No

	
	Question

2
	The configuration can be done using the legacy mechanism.

	
	Question

3
	No


( ------------------ (
T-Reselection: RAN2 agreed to introduce a new parameter TreselectionRAT for same priority cell reselection between EC cells. TreselectionRAT specifies the cell reselection timer value [1].
The IE T-Reselection concerns the cell reselection timer TreselectionRAT for E-UTRA, UTRA, GERAN or CDMA2000. Value in seconds [1].
T-Reselection information element
-- ASN1START

T-Reselection ::=




INTEGER (0..7)
-- ASN1STOP

Table.10 Company views on T-Reselection
	Company
	T-Reselection

	NTT DOCOMO
	Question

1
	No. Although a new parameter is applied for same priority cell reselection between EC cells, the existing value range would be sufficient.

	
	Question

2
	

	
	Question

3
	No.

	Samsung
	Question

1
	No 

	
	Question

2
	

	
	Question

3
	No update 

	Huawei, HiSilicon
	Question

1
	No.

	
	Question

2
	

	
	Question

3
	No.

	Intel
	Question

1
	No. Agree with NTT DoCoMo

	
	Question

2
	

	
	Question

3
	No

	LG
	Question

1
	No.

	
	Question

2
	

	
	Question

3
	No.

	Qualcomm
	Question

1
	Yes. We expect UEs in EC need more time to perform cell reselection measurements. Value range is FFS depending on RAN4 evaluations.

	
	Question

2
	Same as legacy mechanism.

	
	Question

3
	No

	Ericsson
	Question

1
	Yes. We propose to scale the value range with 10.

	
	Question

2
	The configuration can be done using the legacy mechanism.

	
	Question

3
	No


( ------------------ (
Note that there is no need to discuss the T307 and T313 timers since Rel-13 LC/CE UEs are not expected to support dual connectivity.
2.2 User Plane 
2.2.1 MAC 
In this section a set of MAC timers/windows that are relevant for Rel-13 LC/CE UEs are discussed. Companies are welcome to provide their comments in the tables below.

RA response window size: The UE shall monitor the PDCCH 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.

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

ra-ResponseWindowSize



ENUMERATED {













sf2, sf3, sf4, sf5, sf6, sf7,













sf8, sf10},
Regarding Questions 1 and 2: For Rel-13 LC/CE UEs M-PDCCH is used to schedule PDSCH carrying Random Access Response. The UE is expected to receive multiple repetitions of M-PDCCH before it can decode the scheduling information, thus the UE would need to monitor M-PDCCH for a period depending on the M-PDCCH repetition factor. Rel-13 LC/CE UEs use cross-subframe scheduling, thus the RAR message is not received in the same subframe(s) as the M-PDCCH. 

If companies consider that the value range for RA response window size needs to be extended, the following alternatives can be discussed:

1) The UE determines the value based on the coverage level and broadcasted values

2) Single value per cell is broadcasted for all CE levels

Regarding Question 3: The current specification assumes that the PDCCH and RAR are received in the same subframe and during the RA response window. Companies are invited to discuss the following alternatives for LC/CE UEs:

1) M-PDCCH and RAR should be received during the window, otherwise random access attempt fails.

2) If repetitions of M-PDCCH and PDSCH are started during the window, then the UE tries to receive those even after the window expires. 

Table.11 Company views on ra-ResponseWindowSize
	Company
	ra-ResponseWindowSize

	NTT DOCOMO

	Question

1
	Yes. To allow UE to expect the more number of subframes to receive M-PDDCH, RAR window should be extended. The possible value range is {sf20, sf50, sf80, sf100, sf120, sf150, sf200, sf250}. Also, it should be studied further the values in the existing value range need to be involved for LC-UE.

	
	Question

2
	Option1. The value is determined based on the required number of repetition.

	
	Question

3
	Option1. If UE cannot receive the RAR in the extended RAR window, UE does not need to try to decode it anymore.

	Samsung
	Question

1
	Yes

	
	Question

2
	It seems preferable that the UE determines the value based on the coverage level and broadcasted values (Alt 1).

	
	Question

3
	It seems reasonable that M-PDCCH and RAR should be received during the window, otherwise random access attempt fails (Alt 1).

	Huawei, HiSilicon
	Question

1
	Yes. To receive multiple repetitions of M-PDCCH, RA response window size should b extended. The possible value range can be extended to {sf20, sf40, sf80, sf160, sf240, sf320, sf400}. The existing value range is also can be involved for LC/EC UEs for scenario with very good coverage.

	
	Question

2
	Alt 1. The value should be configurable based on the coverage level. 

	
	Question

3
	Alt 1. M-PDCCH and RAR should be received during the extended window. 

	LG
	Question

1
	Yes.

	
	Question

2
	Scale the value by CE level.

	
	Question

3
	No. 
M-PDCCH and RAR should be received during the window.

	
	
	

	Intel
	Question

1
	Yes. 

	
	Question

2
	Option 1

	
	Question

3
	Option 1

	Qualcomm
	Question

1
	Yes, to allow for repetitions of M-PDCCH

	
	Question

2
	Option 1

	
	Question

3
	Alt 3) The M-PDCCH reception should occur within the window, otherwise the RA fails. PDSCH reception may extend outside the window.

	Ericsson
	Question

1
	Option 1. No need to extend the values.

	
	Question

2
	The timer may need to be configured per CE level considering that its value is broadcasted in SIB2.

	
	Question

3
	The duration of the window should cover the M-PDCCH reception only. The UE should consider M-PDCCH transmission started during the window where M-PDCCH indicates the PDSCH resources that contains RAR.


( ------------------ (
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 Table 7.2-1 is set, otherwise the backoff parameter value is set to 0 ms [2].
Backoff Parameter values are presented in Table 7.2-1.

Table 7.2-1: Backoff Parameter values.

	Index
	Backoff Parameter value (ms)

	0
	0

	1
	10

	2
	20

	3
	30

	4
	40

	5
	60

	6
	80

	7
	120

	8
	160

	9
	240

	10
	320

	11
	480

	12
	960

	13
	Reserved

	14
	Reserved

	15
	Reserved


The reserved values of the backoff parameter if received by the current release version UEs shall be taken as 960 ms.
Table.12 Company views on Backoff Parameter
	Company
	Backoff Parameter

	NTT DOCOMO
	Question

1
	No. There is no need to extend backoff parameter.

	
	Question

2
	

	
	Question

3
	No

	Samsung
	Question

1
	Slightly yes

	
	Question

2
	

	
	Question

3
	

	Huawei, HiSilicon
	Question

1
	No. The current maximum value is sufficient. 

	
	Question

2
	No.

	
	Question

3
	No.

	LG
	Question

1
	Yes

	
	Question

2
	Scale the value by CE level.

	
	Question

3
	No.

	
	
	

	Intel
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No

	Qualcomm
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No

	Ericsson
	Question

1
	Yes, it would be good to allow spreading failed random access attempts over longer time period. Reserved values can be used, e.g. 13: 2000 ms, 14: 5000 ms.

	
	Question

2
	The legacy mechanism can be used.

	
	Question

3
	No


2.2.1.1 DRX 

In this section a set of DRX timers/parameters that are relevant for Rel-13 LC/CE UEs are discussed.

We assume that PDCCH-subframe corresponds to one subframe (1ms) even though the reception of the grant/assignment spans over multiple subframes. When M-PDCCH with possible repetitions is used, the time needed to accumulate and decode DCI is typically longer than one subframe. Therefore, using legacy DRX timer values may result in the UE not being able to receive M-PDCCH during the Active Time as intended. 

For the interpretation of timers as well as discussing value range, it is required to discuss the general understanding of Active Time. There are two possible interpretations of Active Time which can be discussed:

1) The UE monitors M-PDCCH only during Active Time

2) The UE monitors M-PDCCH during Active Time but continues over all configured number of repetitions of M-PDCCH
Table.13 Company views on Active Time
	Company
	Interpretations of Active Time

	NTT DOCOMO
	We think the legacy behaviour (Option1) will be sufficient. If the UE detects the PDCCH indicating new transmission, then it starts the drx-InactivityTimer, thus the active time can be anyway extended. 

	Samsung
	We think that we can stick to current definition of Active time described in TS36.321 Section 5.7.

	Huawei, HiSilicon
	Alt 1). We think the UE monitors M-PDCCH during Active Time. Whether M-PDCCH include the new assignment can be only identified after the repetitions of M-PDCCH are acquired. Once the new assignment is indicated, drx-InactivityTimer starts. 

	LG
	The definition of Active Time is not changed, and the UE monitors M-PDCCH only during Active Time.

	Intel
	We have a slight preference for Option 2 because we think it will be difficult for the network to ensure that all M-PDCCH repetitions are within the Active Time.

	Qualcomm
	Alt2) If the UE has a configured M-PDCCH repetition level starting in a subframe of the Active Time, it monitors the M-PDCCH according to the configured repetition level. We tend to agree with Intel that Alt1 makes DRX configuration complicated.

	Ericsson
	Option 1 for DRX is better to avoid possible sync issues between the eNB and the UE.


( ------------------ (
onDurationTimer: Specifies the number of consecutive PDCCH-subframe(s) at the beginning of a DRX Cycle [2].
The timer is specified in the MAC-MainConfig information element with the following values [1]:

onDurationTimer





ENUMERATED {













psf1, psf2, psf3, psf4, psf5, psf6,













psf8, psf10, psf20, psf30, psf40,













psf50, psf60, psf80, psf100,













psf200},

Table.14 Company views on onDurationTimer
	Company
	onDurationTimer

	NTT DOCOMO
	Question

1
	No. The current value range will be sufficient

	
	Question

2
	

	
	Question

3
	No. The current behaviour is sufficient.

	Samsung
	Question

1
	Yes.

The configured value of onDurationTimer has to ensure that the coverage-extended MTC UE can receive all repetitions of the M-PDCCH.
Assuming the max repetition of around 200 for max CE level, the max value of 200 ms (200 PDCCH subframes) looks so tight.

	
	Question

2
	Depending on CE level.

	
	Question

3
	No update

	Huawei, HiSilicon
	Question

1
	Yes. The current range of onDurationTimer may not long enough for the repetition. The value range can be extended to {psf300, psf400, psf500, psf600, psf800, psf1000, psf1200, psf1600…}. The existing value range is also should be involved for LC/EC UEs for small repetition number.

	
	Question

2
	The value should be configured based on the coverage level.

	
	Question

3
	No. Reuse the legacy behaviour. 

	LG
	Question

1
	Yes.

	
	Question

2
	Scale the value by CE level on which the UE successfully completes the random access.

	
	Question

3
	No.

	
	
	

	Intel
	Question

1
	Assuming option 2), there is no need to extend the range.

	
	Question

2
	

	
	Question

3
	No.

	Qualcomm 
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No

	Ericsson
	Question

1
	No. If largest possible M-PDCCH repetition factor is really high (> 100) then an additional value might be justified.

	
	Question

2
	If the timer range is extended with additional value(s), the configuration should be dedicated per UE but not depending on the CE level as it is not clear how CE level is handled after the RA procedure.

	
	Question

3
	No


( ------------------ (
drx-InactivityTimer: Specifies the number of consecutive PDCCH-subframe(s) the UE stays in Active Time (before starting Short or Long DRX cycle) after the subframe in which a PDCCH indicates a new UL, DL or SL user data transmission for this MAC entity [2].
The timer is specified in the MAC-MainConfig information element with the following values [1]:

drx-InactivityTimer




ENUMERATED {













psf1, psf2, psf3, psf4, psf5, psf6,













psf8, psf10, psf20, psf30, psf40,













psf50, psf60, psf80, psf100,













psf200, psf300, psf500, psf750,













psf1280, psf1920, psf2560, psf0-v1020,













spare9, spare8, spare7, spare6,













spare5, spare4, spare3, spare2,













spare1},

Regarding Question 3: When M-PDCCH with possible repetitions is used, the time needed to accumulate and decode DCI is typically longer than one subframe. As decoding of M-PDCCH spans multiple subframes, it should be clarified when the timer is started [7].

Table.15 Company views on drx-InactivityTimer
	Company
	drx-InactivityTimer

	
	Question

1
	No. Since UE (re)start drx-InactivityTimer only due to the new transmission indication, the value should be sufficiently longer to cover the period for retransmissions. The current value range is enough for that. 

	
	Question

2
	

	
	Question

3
	It may be beneficial to allow UE to (re-)start drx-InactivityTimer also upon retransmission. Even if the new transmission indication is dropped, UE can stay awake thanks to the drx-InactivitiTimer (re-)started due to the following retransmission indication. 

	Samsung
	Question

1
	No 

	
	Question

2
	

	
	Question

3
	Need to modify the start condition: The drx-InactivityTimer starts when the MTC UE would identify that M-PDDCH indicates a new transmission for the MTC UE at the end of the repetitions of M-PDCCH during onDurationTimer.

	Huawei, HiSilicon
	Question

1
	Yes. M-PDDCH indicates a new transmission after the last repetition transmission. Thus, drx-InactivityTimer should start after the last repetition transmission of M-PDCCH. The configured value of drx-InactivityTimer may need to be extended for Rel-13 LC/EC UEs to receive all repetitions of the data transmission indicated in the M-PDCCH. The value range can be extended to {psf5120, psf10240…}. The existing value range is also should be involved for LC/EC UEs.

	
	Question

2
	The value should be configured based on the coverage level.

	
	Question

3
	Yes. The drx-InactivityTimer should start after the last repetition transmission of M-PDCCH.

	LG
	Question

1
	Yes.

	
	Question

2
	Scale the value by CE level on which the UE successfully completes the random access.

	
	Question

3
	Yes.

The timer shall start at the first subframe of PDSCH or PUSCH transmission which is indicated by M-PDCCH.

	
	
	

	Intel
	Question

1
	Assuming option 2), there is no need to extend the range.

	
	Question

2
	

	
	Question

3
	Basically, the starting point for drx-inactivity timer is defined based on the number of repetitions used for M-PDCCH transmission rather than the actual number of repetitions (used for M-PDCCH decoding) in order to have the same starting point between UE and eNB. In downlink, PDSCH is transmitted after M-PDCCH. For this case, we may consider drx-inactivity timer is started after the last subframe of the PDSCH repetition. NOTE - the number of repetitions used for M-PDCCH transmission and the number of repetitions used for PDSCH transmission is signaled in DCI respectively

	Qualcomm 
	Question

1
	No

	
	Question

2
	

	
	Question

3
	The timer starts after the last repetition of the decoded M-PDCCH. Note that PUSCH subframes do not count towards the inactivity timer, as in the legacy TDD behaviour. 

	Ericsson
	Question

1
	No need to extend the current value range

	
	Question

2
	

	
	Question

3
	Timer should be started in the subframe following the end of M-PDCCH repetitions. If the M-PDCCH search space has different possible repetition factors, then eNB should assume that the UE needs maximum of those repetition factors to decode M-PDCCH.


( ------------------ (
drx-RetransmissionTimer: Specifies the maximum number of consecutive PDCCH-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 PDCCH indicated retransmission or a DL assignment has been configured for this subframe [2].
The timer is specified in the MAC-MainConfig information element with the following values [1]:

drx-RetransmissionTimer



ENUMERATED {













psf1, psf2, psf4, psf6, psf8, psf16,













psf24, psf33},

Table.16 Company views on drx-RetransmissionTimer
	Company
	drx-RetransmissionTimer

	
	Question

1
	No. We wonder how this timer will work for the LC-UE, since anyway eNB continuously performs retransmission and thus UE is not inactive state during that period.

	
	Question

2
	

	
	Question

3
	No.

	Samsung
	Question

1
	Yes.

The configured value of drx-RetransmissionTimer has to ensure that the EC UE can receive all repetitions of the M-PDCCH.
Assuming the max repetition of around 200 for max CE level, the max value of 33 ms (33 PDCCH subframes) is not sufficient. At least, the max value has to become around 200 or longer. 

	
	Question

2
	

	
	Question

3
	No update

	Huawei, HiSilicon
	Question

1
	After the HARQ RTT timer expires, the drx-RetransmissionTimer starts. Similarly, the configured value of drx-RetransmissionTimer should be extended to be long enough for Rel-13 LC/EC UEs to receive M-PDCCH repetitions. The value range can be extended to {psf40, psf80, psf160, psf320…}. The existing value range is also should be involved for LC/EC UEs. 

	
	Question

2
	The value should be configured based on the coverage level.

	
	Question

3
	No.

	LG
	Question

1
	Yes.

	
	Question

2
	Scale the value by CE level on which the UE successfully completes the random access.

	
	Question

3
	Yes.

The timer shall stop at the last subframe of PDSCH or PUSCH transmission which is indicated by M-PDCCH.

	
	
	

	Intel
	Question

1
	Assuming option 2), there is no need to extend the range.

	
	Question

2
	

	
	Question

3
	No.

	Qualcomm
	Question

1
	Yes. May need to be extended to allow at least two M-PDCCH decoding opportunities at the highest CE level. 

	
	Question

2
	

	
	Question

3
	No

	Ericsson
	Question

1
	Yes, although we agree with DoCoMo that the inactivityTimer should be long enough to capture some of the retransmissions, for high CE levels the values may not be enough if several retransmissions of the data bundle are needed. Thus retransmission timer might be needed to keep the UE in active time for all possible bundle retransmissions.

The extended value range should cover the largest M-PDCCH repetition factors, e.g. legacy values + {64, 80, 96, 112, 128}.

	
	Question

2
	

	
	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 Rel-13 LC/CE UEs, DL HARQ RTT depends on the number of repetitions used for M-PDCCH and PDSCH. 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.17 Company views on HARQ RTT Timer
	Company
	HARQ RTT Timer

	NTT DOCOMO
	Question

1
	No. This timer allows UE to be in inactive state between the (re-)transmissions. But, for LC-UE, eNB performs retransmission continuously and thus this timer will not contribute to the battery saving.

	
	Question

2
	

	
	Question

3
	No.

	Samsung
	Question

1
	Yes. 

Since the repetitions would also impact the RTT timer, it has to be extended.

	
	Question

2
	

	
	Question

3
	Need to modify start condition: The HARQ RTT timer starts at the end of repetitions of M-PDCCH during onDurationtimer or drx-RetransmissionTimer expiry.

	Huawei, HiSilicon
	Question

1
	For Rel-13 LC/EC UEs, the repetitions and the extension for the above UP timer will impact to HARQ RTT timer. Thus, the HARQ RTT timer should be extended for the repetition.

	
	Question

2
	

	
	Question

3
	Yes. Similarly, the HARQ RTT timer can also start after the last repetition transmission of M-PDCCH,

	LG
	Question

1
	Wait for RAN1 decision.

	
	Question

2
	Wait for RAN1 decision.

	
	Question

3
	Yes.

The timer shall start at the last subframe of PDSCH or PUSCH transmission which is indicated by M-PDCCH.

	
	
	

	Intel
	Question

1
	We should to wait for RAN 1 on the HARQ CE mode definition.

	
	Question

2
	

	
	Question

3
	

	Qualcomm 
	Question

1
	Yes. The details will depend on how RAN1 defines the HARQ timeline in CE. Likely HARQ RTT timer will be dynamically determined based on the repetitions.

	
	Question

2
	Wait for RAN1

	
	Question

3
	Yes. Details FFS.

	Ericsson
	Question

1
	The timer should be extended based on the HARQ RTT value.

	
	Question

2
	RAN1 should decide how HARQ RTT is calculated. HARQ RTT could be derived for example using the information provided by lower layers (repetition factors).

	
	Question

3
	Timer should be started after end of M-PDCCH repetitions. If the M-PDCCH search space has different possible repetition factors, then eNB should assume that the UE needs maximum of those repetition factors to decode M-PDCCH.


( ------------------ (
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-13 LC/CE UEs are discussed.

sr-ProhibitTimer: The timer controls that the UE does not retransmit SR too early after initial transmission [2]. The timer is useful especially for short SR periods where the UE would otherwise retransmit the SR before it is possible to schedule the UL grant. See the field description below [1].
	sr-ProhibitTimer

Timer for SR transmission on PUCCH in TS 36.321 [6]. Value in number of SR period(s). Value 0 means no timer for SR transmission on PUCCH is configured. Value 1 corresponds to one SR period, Value 2 corresponds to 2*SR periods and so on. SR period is defined in TS 36.213 [23, table 10.1.5-1].


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


[[
sr-ProhibitTimer-r9




INTEGER (0..7)


OPTIONAL
-- Need ON


]],

As discussed in [6], for Rel-13 LC/CE UEs, there are multiple repetitions for the SR in the PUCCH. Based on RAN1 discussions, it is expected that the repetition factor and offset when the PUCCH resource starts, is configured with new RRC signalling. We assume that the timer is started only after transmission of the bundle of SRs (i.e. the number of SRs based on repetition factor). Companies are invited to confirm this assumption.

For the timer value, it should be noted that the timer length is the SR periodicity multiplied by configured factor. So if the periodicity is extended, the timer becomes longer.
Table.18 Company views on sr-ProhibitTimer
	Company
	sr-ProhibitTimer

	NTT DOCOMO
	Question

1
	No.

	
	Question

2
	

	
	Question

3
	No

	Samsung
	Question

1
	It would depend on the SR procedure in Rel-13 EC MTC. We assume that SR will be repeatedly transmitted if SR is supported in Rel-13 EC MTC. Then new SR procedure could be required. But, RAN2 has not discussed SR issue. Depending on the enhancements, SR period could be increased rather than sr-ProhibitTimer.

	
	Question

2
	

	
	Question

3
	

	Huawei, HiSilicon
	Question

1
	No. This will depend on the SR procedure. For LC/CE UEs, after introducing repetitions for SR, the SR Period should be extended. The sr-ProhibitTimer can keep the current value range. 

	
	Question

2
	

	
	Question

3
	No.

	LG
	Question

1
	No.

The sr-ProhibitTimer value does not need to be extended because SR period would be extended.
We wonder whether this timer is configured for MTC.

	
	Question

2
	No.

	
	Question

3
	No.

	
	
	

	Intel
	Question

1
	No.

	
	Question

2
	

	
	Question

3
	No

	Qualcomm
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No

	Ericsson
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No


( ------------------ (
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 for logical channels enabled by logicalChannelSR-Prohibit. Value sf20 corresponds to 20 subframes, sf40 corresponds to 40 subframes, and so on. See TS 36.321 [6].


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

logicalChannelSR-ProhibitTimer-r12

ENUMERATED {sf20, sf40, sf64, sf128, sf512, sf1024, sf2560, spare1}




}

Table.19 Company views on logicalChannelSR-ProhibitTimer
	Company
	logicalChannelSR-ProhibitTimer

	NTT DOCONO
	Question

1
	No. Current value range will be sufficient.

	
	Question

2
	

	
	Question

3
	No

	Samsung
	Question

1
	No.

Since it is related to a barring scheme rather than the transmission scheme (i.e. repetitions), the extension need not be considered.

	
	Question

2
	

	
	Question

3
	No update

	Huawei, HiSilicon
	Question

1
	No. 

	
	Question

2
	

	
	Question

3
	No. 

	LG
	Question

1
	We wonder whether this timer is configured for MTC.

	
	Question

2
	If the timer is configured, scale the value by CE level on which the UE successfully completes the random access.

	
	Question

3
	No.

	
	
	

	Intel
	Question

1
	No.

	
	Question

2
	

	
	Question

3
	No

	Qualcomm 
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No

	Ericsson
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No


2.2.1.3 BSR 

In this section BSR timers that are relevant for Rel-13 LC/CE 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 sub-frames. Value sf10 corresponds to 10 sub-frames, sf20 corresponds to 20 sub-frames and so on.


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

PeriodicBSR-Timer-r12 ::=




ENUMERATED {













sf5, sf10, sf16, sf20, sf32, sf40, sf64, sf80,













sf128, sf160, sf320, sf640, sf1280, sf2560,













infinity, spare1}

Table.20 Company views on periodicBSR-Timer
	Company
	periodicBSR-Timer

	NTT DOCOMO
	Question

1
	No. Current value range is sufficient. 

	
	Question

2
	

	
	Question

3
	No

	Samsung
	Question

1
	No 

	
	Question

2
	

	
	Question

3
	No update

	Huawei, HiSilicon
	Question

1
	Yes. After introducing repetitions for Buffer Status Reporting (BSR), it will take a longer time before BSR is successfully decoded by the eNB. There is a risk that during the repetitions of transmission, the buffer status of the UE has already changed, which means the reported BSR is out-of-date. Currently, traffic type for LC/EC UEs doesn’t always allow a great delay tolerance. The latency of BSR reporting is not concerned. Accordingly, the corresponding timer to control BSR reporting periodicBSR-Timer should be extended to a longer value to accommodate this latency. Thus, the value range may be extended to {sf5120, sf10240, sf20480, sf40960…}. The existing value range is also should be involved for LC/EC UEs.

	
	Question

2
	

	
	Question

3
	No. 

	LG
	Question

1
	Yes.

	
	Question

2
	Scale the value by CE level on which the UE successfully completes the random access.

	
	Question

3
	No.

	
	
	

	Intel
	Question

1
	No.

	
	Question

2
	

	
	Question

3
	No

	Qualcomm
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No

	Ericsson
	Question

1
	No

	
	Question

2
	

	
	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 sub-frames. Value sf640 corresponds to 640 sub-frames, sf1280 corresponds to 1280 sub-frames and so on.


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

RetxBSR-Timer-r12 ::=






ENUMERATED {













sf320, sf640, sf1280, sf2560, sf5120,













sf10240, spare2, spare1}
Table.21 Company views on retxBSR-Timer
	Company
	retxBSR-Timer

	NTT DOCOMO
	Question

1
	No. Current value range is sufficient. 

	
	Question

2
	

	
	Question

3
	No

	Samsung
	Question

1
	No 

	
	Question

2
	

	
	Question

3
	No update

	Huawei, HiSilicon
	Question

1
	Similarly. To increase the robustness, the value range may be extended to {sf5120, sf10240, sf20480, sf40960…}. The existing value range is also should be involved for LC/EC UEs. 

	
	Question

2
	

	
	Question

3
	No

	LG
	Question

1
	Yes.

	
	Question

2
	Scale the value by CE level on which the UE successfully completes the random access.

	
	Question

3
	No.

	
	
	

	Intel
	Question

1
	No.

	
	Question

2
	

	
	Question

3
	No

	Qualcomm
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No

	Ericsson
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No


2.2.1.4 PHR 

In this section PHR timers that are relevant for Rel-13 LC/CE UEs are discussed.

periodicPHR-Timer: The timer controls periodic triggering of PHR. See the field description below [1].
	periodicPHR-Timer

Timer for PHR reporting in TS 36.321 [6]. Value in number of sub-frames. Value sf10 corresponds to 10 subframes, sf20 corresponds to 20 subframes and so on.


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

periodicPHR-Timer




ENUMERATED {sf10, sf20, sf50, sf100, sf200,
















sf500, sf1000, infinity},

As discussed in [6], when the UE is operating in highest enhanced coverage level, the eNB can assume that the power is in its maximum and thus PHR is not necessarily needed. Current PHR configuration is optional in [1].

Table.22 Company views on periodicPHR-Timer
	Company
	periodic-PHR-Timer

	NTT DOCOMO
	Question

1
	No. Current value range is sufficient. 

	
	Question

2
	

	
	Question

3
	No

	Samsung
	Question

1
	No 

	
	Question

2
	

	
	Question

3
	No update

	Huawei, HiSilicon
	Question

1
	For UEs in coverage enhancement, during each repetition of transmission, we think it is more efficient for power consumption to use maximum transmission power for uni-cast channels. Thus, there is no benefit to report PHR for LC/EC UEs. The eNB will perform UL scheduling based on the maximum UL transmission power of UEs. 

	
	Question

2
	

	
	Question

3
	

	LG
	Question

1
	We wonder whether this timer is configured for MTC.

	
	Question

2
	If the timer is configured, scale the value by CE level on which the UE successfully completes the random access.

	
	Question

3
	No.

	
	
	

	Intel
	Question

1
	No.

	
	Question

2
	

	
	Question

3
	No

	Quacomm
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No

	Ericsson
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No


( ------------------ (
prohibitPHR-Timer: The timer controls transmission of PHR. PHR is triggered when prohibitPHR-Timer expires and the path loss has changed more than dl-PathlossChange dB for at least one activated Serving Cell since the last transmission of a PHR. See the field description below [1].
	prohibitPHR-Timer

Timer for PHR reporting in TS 36.321 [6]. Value in number of sub-frames. Value sf0 corresponds to 0 subframes, sf100 corresponds to 100 subframes and so on.


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

prohibitPHR-Timer




ENUMERATED {sf0, sf10, sf20, sf50, sf100,

















sf200, sf500, sf1000},

Table.23 Company views on prohibitPHR-Timer
	Company
	prohibitPHR-Timer

	NTT DOCOMO
	Question

1
	No. Current value range is sufficient. 

	
	Question

2
	

	
	Question

3
	No

	Samsung

	Question

1
	No 

	
	Question

2
	

	
	Question

3
	No update

	Huawei, HiSilicon
	Question

1
	See comments for periodicPHR-Timer.

	
	Question

2
	

	
	Question

3
	

	LG
	Question

1
	We wonder whether this timer is configured for MTC.

	
	Question

2
	If the timer is configured, scale the value by CE level on which the UE successfully completes the random access.

	
	Question

3
	No.

	
	
	

	Intel
	Question

1
	No.

	
	Question

2
	

	
	Question

3
	No

	Qualcomm
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No

	Ericsson
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No


( ------------------ (
Note that there is no need to discuss the sCellDeactivationTimer since Rel-13 LC/CE UEs are not expected to support CA.
2.2.2 RLC 
In this section RLC timers that are relevant for Rel-13 LC/CE UEs are discussed.

For Rel-13 LC/CE UEs repetitions may be used for both M-PDCCH and PDSCH increasing the transmission times and HARQ RTT. Furthermore cross-subframe scheduling is used (M-PDCCH is received before PDSCH with a gap in between). These aspects should be taken into account when considering RLC value ranges of the RLC timers.

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 information element with the following values [1]:

T-PollRetransmit ::=



ENUMERATED {











ms5, ms10, ms15, ms20, ms25, ms30, ms35,











ms40, ms45, ms50, ms55, ms60, ms65, ms70,











ms75, ms80, ms85, ms90, ms95, ms100, ms105,











ms110, ms115, ms120, ms125, ms130, ms135,











ms140, ms145, ms150, ms155, ms160, ms165,











ms170, ms175, ms180, ms185, ms190, ms195,











ms200, ms205, ms210, ms215, ms220, ms225,











ms230, ms235, ms240, ms245, ms250, ms300,











ms350, ms400, ms450, ms500, spare9, spare8,











spare7, spare6, spare5, spare4, spare3,











spare2, spare1}

Table.24 Company views on T-PollRetransmit
	Company
	T-PollRetransmit

	NTT DOCOMO
	Question

1
	Yes. It will be beneficial to have a longer value to avoid the polling is triggered before the status report is being transmitted. The possible value is {ms800, ms1000, ms1500, ms2000}

	
	Question

2
	The legacy behaviour can be re-used.

	
	Question

3
	No

	Samsung
	Question

1
	Yes.

Assuming the max repetition of around 200 for max CE level, the max value of 500 ms seems very low.

	
	Question

2
	

	
	Question

3
	No update

	Huawei, HiSilicon
	Question

1
	Yes. Agree that a longer value can avoid the polling is triggered before the status report is being transmitted. The possible value can be {ms800, ms1000, ms2000, ms4000}. The existing value range is also should be involved for LC/EC UEs.

	
	Question

2
	No.

	
	Question

3
	No. 

	LG
	Question

1
	Yes. 

	
	Question

2
	Scale the value by CE level on which the UE successfully completes the random access.

	
	Question

3
	No.

	
	
	

	Intel
	Question

1
	Yes, agree with NTT DoCoMo

	
	Question

2
	The legacy mechanism can be re-used.

	
	Question

3
	No

	Qualcomm
	Question

1
	Yes. Possible values {ms800, ms1000, ms2000, ms4000}

	
	Question

2
	

	
	Question

3
	No

	Ericsson
	Question

1
	Yes, repetition factors should be taken into account and some of the spare values should be used to allow longer timers. 

spare9 = ms1000, spare8 = ms2000, spare7 = ms4000, spare6 = ms8000

	
	Question

2
	Spare values can be used, otherwise no need to change (dedicated configuration).

	
	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 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, spare1}

Table.25 Company views on T-Reordering
	Company
	T-Reordering

	NTT DOCOMO
	Question

1
	Yes. T-Reordering is started if the out-of-sequence is detected and used to request the RLC re-transmission for AM. But, the maximum value may be too short. Thus, we may have longer value, e.g., 500ms or infinity to disable this timer.

	
	Question

2
	Legacy signalling can be utilised.

	
	Question

3
	No.

	Samsung
	Question

1
	Yes.

Considering the transmission time due to repetitions.

Assuming the max repetition of around 200 for max CE level, the max value of 200 ms seems very low.

	
	Question

2
	

	
	Question

3
	No update

	Huawei, HiSilicon
	Question

1
	Yes. The current value is short to detect loss of RLC PDUs for AM. The possible value can be extended to {ms400, ms600, ms800, ms1600}. The existing value range is also should be involved for LC/EC UEs.

	
	Question

2
	No. 

	
	Question

3
	No. 

	LG
	Question

1
	Yes.

	
	Question

2
	Scale the value by CE level on which the UE successfully completes the random access.

	
	Question

3
	No.

	
	
	

	Intel
	Question

1
	Yes, agree with NTT DoCoMo

	
	Question

2
	The legacy mechanism can be re-used.

	
	Question

3
	No

	Qualcomm 
	Question

1
	Yes, longer values are needed. Values in the order of 1000ms and larger should be supported

	
	Question

2
	

	
	Question

3
	No

	Ericsson
	Question

1
	Yes, repetition factors should be taken into account. Spare values can be used to configure a longer timer or a new IE is needed per CE level to allow for multiple options, e.g. spare1 = ms2000.

	
	Question

2
	No need to change (dedicated configuration).

	
	Question

3
	No


( ------------------ (
T-StatusProhibit: This timer is used by the receiving side of an AM RLC entity in order to prohibit transmission of a STATUS PDU [4].
The timer is specified in the RLC-Config information element with the following values [1]:

T-StatusProhibit ::=



ENUMERATED {











ms0, ms5, ms10, ms15, ms20, ms25, ms30, ms35,











ms40, ms45, ms50, ms55, ms60, ms65, ms70,











ms75, ms80, ms85, ms90, ms95, ms100, ms105,











ms110, ms115, ms120, ms125, ms130, ms135,











ms140, ms145, ms150, ms155, ms160, ms165,











ms170, ms175, ms180, ms185, ms190, ms195,











ms200, ms205, ms210, ms215, ms220, ms225,











ms230, ms235, ms240, ms245, ms250, ms300,











ms350, ms400, ms450, ms500, spare8, spare7,











spare6, spare5, spare4, spare3, spare2,











spare1}

Table.26 Company views on T-StatusProhibit
	Company
	T-StatusProhibit

	NTT DOCOMO
	Question

1
	Yes. This timer should be sufficiently long to prohibit status reporting and the maximum value (ms500) may be too short considering a few hundred of retransmission. Therefore, we need to add the longer value, e.g., ms800, ms1000, ms1200, ms1500, ms1700, ms2000.

	
	Question

2
	The legacy mechanism can be re-used

	
	Question

3
	No.

	Samsung
	Question

1
	Yes.

Assuming the max repetition of around 200 for max CE level, the max value of 500 ms seems very low.

	
	Question

2
	

	
	Question

3
	No update

	Huawei, HiSilicon
	Question

1
	Yes. Similarly, due to transmission repetitions, the possible value can be extended to {ms600, ms800, ms1000, ms1200, ms1600, ms2000, ms2400, ms3000}. The existing value range is also should be involved for LC/EC UEs.

	
	Question

2
	No.

	
	Question

3
	No.

	LG
	Question

1
	We wonder whether this timer is configured for MTC.

	
	Question

2
	If the timer is configured, scale the value by CE level on which the UE successfully completes the random access.

	
	Question

3
	No.

	
	
	

	Intel
	Question

1
	Yes. Values {ms800, ms1000, ms1500, ms2000} like for T-PollRetransmit look ok.

	
	Question

2
	The legacy mechanism can be re-used.

	
	Question

3
	No

	Qualcomm
	Question

1
	Yes. Agree with DOCOMO

	
	Question

2
	

	
	Question

3
	No

	Ericsson
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No


2.2.3 PDCP 
In this section PDCP timers that are relevant for Rel-13 LC/CE 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-13 LC/CE 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 information element with the following values [1] ], i.e, the configuration is in dedicated signalling:

discardTimer





ENUMERATED {












ms50, ms100, ms150, ms300, ms500,












ms750, ms1500, infinity


}














OPTIONAL,


-- Cond Setup

Table.27 Company views on discardTimer
	Company
	discardTimer

	NTT DOCOMO
	Question

1
	No. The current value range has large value enough to avoid the PDCP SDU discarding before the transmission in normal case.

	
	Question

2
	

	
	Question

3
	No

	Samsung
	Question

1
	Slightly yes.

Transmitter could spend longer transmission time due to the heavy repetitions. On the other hand, the max value of 1500 ms seems short. Considering the initial access, ARQ/HARQ retransmission and so on, the longer max value might be beneficial.

	
	Question

2
	

	
	Question

3
	No update

	Huawei, HiSilicon
	Question

1
	Yes. The current value range for discardTimer is not sufficient for the large number of repetitions for every transmission and retransmission. The possible value can be extended to {ms2000, ms3000}. The existing value range is also should be involved for LC/EC UEs.

	
	Question

2
	

	
	Question

3
	No. 

	LG
	Question

1
	No.

The discardTimer value is not related to the CE level but related to the delay requirement of the RB.

	
	Question

2
	No.

	
	Question

3
	No.

	
	
	

	Intel
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No

	Qualcomm
	Question

1
	No

	
	Question

2
	

	
	Question

3
	No

	Ericsson
	Question

1
	No

	
	Question

2
	No need to change (dedicated configuration).

	
	Question

3
	No


( ------------------ (
Note that there is no need to discuss the t-Reordering timer since Rel-13 LC/CE UEs are not expected to support Dual Connectivity.
2.2.4 Other 
RAN2 agreed the following in RAN2#91bis:

“mac-ContentionResolutionTimer, and T300 value ranges are extended for Rel-13 LC/CE UEs.”

“mac-ContentionResolutionTimer dependent on CE level (TBD whether it is explicitly signalling or implicitly derived from other information.)”

“T300 is provided per cell”

Please answer Questions 1 and 2 in the tables below for those timers:

Table.28 Company views on mac-ContentionResolutionTimer
	Company
	mac-ContentionResolutionTimer

	NTT DOCOMO
	Question

1
	The possible value range is {sf80, sf90, sf100, sf120, sf130, sf140, sf150, sf200}. Also, it should be studied further the values in the existing value range need to be involved for LC-UE.

	
	Question

2
	This value should be configured per EC level.

	
	Question

1
	

	
	Question

2
	

	Huawei, HiSilicon
	Question

1
	The possible value range can be {sf80, sf100, sf120, sf160, sf200, sf240, sf320, sf400}. The existing value range is also should be involved for LC/EC UEs.

	
	Question

2
	This value should be configured per EC level.

	LG
	Question

1
	Yes.

	
	Question

2
	Scale the value by CE level.

	
	
	

	Intel
	Question

1
	FFS, need input from RAN1.

	
	Question

2
	Already agreed to be per EC level (RAN2#91bis)

	Qualcomm 
	Question

1
	Agree with DCM

	
	Question

2
	Configuration per CE level

	Ericsson
	Question

1
	The range of the extended value range should relate to the maximum possible number of PDSCH repetitions, e.g. {sf96, sf128, sf160, sf196} or similar.

	
	Question

2
	Configuration should be per CE level.


( ------------------ (
Table.29 Company views on T300
	Company
	T300

	NTT DOCOMO
	Question

1
	The possible value range is {ms2500, ms3000, ms3500, ms4000, ms4500, ms5000, ms6000, ms7000}.

	
	Question

2
	This value should be configured per EC level.

	
	Question

1
	

	
	Question

2
	

	Huawei, HiSilicon
	Question

1
	The possible value range can be {ms2500, ms3000, ms3500, ms4000, ms5000, ms6000, ms7000, ms8000}. The existing value range is also should be involved for LC/EC UEs.W

	
	Question

2
	This value should be configured per EC level.

	Intel
	Question

1
	FFS, need input from RAN1.

	
	Question

2
	Already agreed to be per cell (RAN2#91bis)

	LG
	Question

1
	Yes, The suggested values from DCM is fine for us.

	
	Question

2
	T300 is scaled by CE level.

	Qualcomm 
	Question

1
	Yes, we agree with DCM.

	
	Question

2
	Configuration per EC level.

	Ericsson
	Question

1
	The legacy value range is up to 2000 ms. For UEs in enhanced coverage, repetitions for RRCConnectionRequest, the M-PDCCH assignment for msg4 and RRCConnectionSetup will have to be taken in to account. Note that T300 is started before RRCConnectionRequest is sent to lower layers, so the timer must be dimensioned for multiple attempts due to failed contention resolution. We propose to extend it similar to T301, i.e. up to 10 s.

	
	Question

2
	T300 is provided per cell. The legacy mechanism can be used.


3 Summary

The following companies (8) participated in the email discussion: NTT DoCoMo, Samsung, Intel, LGE, Ericsson, Huawei, HiSilicon, and Qualcomm. Based on the comments provided, the following observations can be made:

3.1 Control Plane 
All companies agree that there is no need to extend the following timers for Rel-13 LC/CE UEs in enhanced coverage: T320, T330, T340, and T350. 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.
Proposal 1 The following timers are not extended for Rel-13 LC/CE UEs: T310, T311, T320, T330, T340, and T350. 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.
Majority of the companies think that there is no need to extend the following timer for Rel-13 LC/CE UEs in enhanced coverage: T-Reselection. However, all companies agree that configuration is done using the legacy mechanism. If extended it is proposed to scale the value range with 10.
Proposal 2 T-Reselection is not extended for Rel-13 LC/CE UEs. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for this timer. Configuration is done using the legacy mechanism.
Majority of the companies think that the following timers should be extended for Rel-13 LC/CE UEs in enhanced coverage: T301, T321. For these timers there is no need to update the start and stop conditions, and actions that follow the timer expiry. For T301, majority of the companies think that the configuration is done using the legacy mechanism considering that the timer can be configured per UE. One company thinks that configuration per cell can be scaled with a factor per CE level. For T321, further discussion is required on whether the extended value should be fixed in the specifications or configurable. The timer can be set to 150 ms or 1 s for E-UTRA currently. If extended it is proposed to scale these values with 4, i.e. 600 ms or 4 s.
Proposal 3 T301 and T321 are extended for Rel-13 LC/CE UEs. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for these timers.
Proposal 4 For T301, configuration is done using the legacy mechanism.
Proposal 5 For T321, discuss whether the extended value should be fixed in the specifications or configurable per CE level.
More discussion is required on whether T304 should be extended for Rel-13 LC/CE UEs in enhanced coverage.
Proposal 6 For T304, 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 7 Discuss whether T304 should be extended for Rel-13 LC/CE UEs in enhanced coverage.
Proposal 8 If T304 is extended, the following value is added: {ms10000}, i.e. spare1=ms10000.
3.2 User Plane 
3.2.1 MAC 
Majority of the companies think that ra-ResponseWindowSize should be extended for Rel-13 LC/CE UEs in enhanced coverage, and M-PDCCH and RAR should be received during the window. All companies agree that the UE determines the value based on the coverage level and broadcasted values. If extended the following options are proposed for the extended value range:

· Option a: {sf20, sf50, sf80, sf100, sf120, sf150, sf200, sf250}. 

· Option b: {sf20, sf40, sf80, sf160, sf240, sf320, sf400} 
Proposal 9 ra-ResponseWindowSize is extended for Rel-13 LC/CE UEs in enhanced coverage. The configuration for ra-ResponseWindowSize is based on coverage level and broadcasted values.
Proposal 10 The extended value range for ra-ResponseWindowSize is {sf20, sf50, sf80, sf120, sf180, sf240, sf320, sf400}
Proposal 11 The UE should receive M-PDCCH and RAR during the RA response window, otherwise random access attempt fails.
All companies agree that configuration for backoff parameter is done using the legacy mechanism and start and stop conditions, and actions that follow the timer expiry need not be updated. Majority of the companies think that backoff parameter is not extended for Rel-13 LC/CE UEs in enhanced coverage.
Proposal 12 Configuration for backoff parameter is done using the legacy mechanism, start and stop conditions, and actions that follow the timer expiry need not be updated.
Proposal 13 backoff parameter is not extended for Rel-13 LC/CE UEs in enhanced coverage.
Majority of the companies think that the UE monitors M-PDCCH only during Active Time.
Proposal 14 For DRX, the UE monitors M-PDCCH only during Active Time.
All companies agree that configuration for onDuration timer is done using the legacy mechanism, and start and stop conditions, and actions that follow the timer expiry need not be updated. However more discussion is required on whether onDuration timer should be extended for Rel-13 LC/CE UEs in enhanced coverage. If extended it is proposed to extend the value range to {psf300, psf400, psf500, psf600, psf800, psf1000, psf1200, psf1600…}. 
Proposal 15 Configuration for onDuration is done using the legacy mechanism, start and stop conditions, and actions that follow the timer expiry need not be updated.
Proposal 16 Discuss whether onDuration should be extended for Rel-13 LC/CE UEs in enhanced coverage. If extended, the value range is {psf300, psf400, psf500, psf600, psf800, psf1000, psf1200, psf1600}
Majority of the companies think that drx-InactivityTimer is not extended for Rel-13 LC/CE UEs in enhanced coverage, configuration is done using the legacy mechanism and the starting condition should be modified, i.e. start after the last subframe of M-PDCCH repetition.
Proposal 17 drx-InactivityTimer is started after the last subframe of M-PDCCH repetition and configuration is done using the legacy mechanism.
Proposal 18 drx-InactivityTimer is not extended for Rel-13 LC/CE UEs in enhanced coverage.  
Majority of the companies think that drx-RetransmissionTimer should be extended for Rel-13 LC/CE UEs in enhanced coverage. If extended, it is proposed to include one of the following set of values to the legacy values: {psf64, psf80, psf96, psf112, psf128} or {psf40, psf80, psf160, psf320…}. All companies agree that configuration is done using the legacy mechanism, start and stop conditions, and actions that follow the timer expiry need not be updated.    
Proposal 19 drx-RetransmissionTimer is extended for Rel-13 LC/CE 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 20 The extended value range for drx-RetransmissionTimer is {psf40, psf64, psf80, psf96, psf112, psf128, psf160, psf320}.
For HARQ RTT Timer, further discussion is required on whether the timer should be extended for Rel-13 LC/CE UEs in enhanced coverage. But if extended RAN1 should decide on the extended values. Majority of the companies think that configuration is done using the legacy mechanism and the starting condition should be modified, i.e. start after the last subframe of M-PDCCH repetition.
Proposal 21 HARQ RTT Timer is started after the last subframe of M-PDCCH repetition and configuration is done using the legacy mechanism.
Proposal 22 HARQ RTT Timer is extended, but the details and value range depends on HARQ timing to be decided by RAN1. 
All companies agree that there is no need to extend the following timers for Rel-13 LC/CE UEs in enhanced coverage: sr-ProhibitTimer, logicalChannelSR-ProhibitTimer, periodicPHR-Timer, and prohibitPHR-Timer. 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.

Proposal 23 The following timers are not extended for Rel-13 LC/CE UEs: sr-ProhibitTimer, logicalChannelSR-ProhibitTimer, periodicPHR-Timer, and prohibitPHR-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 24 sr-ProhibitTimer is started after the last transmission within the SR bundle.
Majority of the companies think that there is no need to extend the following timers for Rel-13 LC/CE UEs in enhanced coverage: periodicBSR-Timer and retxBSR-Timer. If extended it is proposed to include the following set of values for both timers: {sf5120, sf10240, sf20480, sf40960…}. All companies agree that start and stop conditions, and actions that follow the timer expiry need not be updated, and configuration is done using the legacy mechanism.

Proposal 25 The following timers are not extended for Rel-13 LC/CE UEs: 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.
3.2.2 RLC

All companies agree that T-PollRetransmit and T-Reordering should be extended for Rel-13 LC/CE UEs in enhanced coverage, start and stop conditions, and actions that follow the timer expiry need not be updated, and configuration is done using the legacy mechanism.
For T-PollRetransmit, the following options are proposed for the extended value range:

· Option a: {ms800, ms1000, ms1500, ms2000} 

· Option b: {ms800, ms1000, ms2000, ms4000}
· Option c: {ms1000, ms2000, ms4000, ms8000} 
For T-Reordering, the following options are proposed for the extended value range:

· Option a: {ms400, ms600, ms800, ms1600} 

· Option b: spare1= 2000ms
Proposal 26 The following timers are extended for Rel-13 LC/CE UEs: T-PollRetransmit and T-Reordering. 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 27 The extended value range for T-PollRetransmit is {ms800, ms1000, ms2000, ms4000}.

Proposal 28 The extended value range for T-Reordering is {ms1600}, i.e. spare1=1600ms.
Majority of the companies think that T-StatusProhibit should be extended for Rel-13 LC/CE UEs in enhanced coverage. All companies agree that start and stop conditions, and actions that follow the timer expiry need not be updated, and configuration is done using the legacy mechanism. If extended, the following options are proposed for the extended value range:
· Option a: {ms800, ms1000, ms1200, ms1500, ms1700, ms2000} 

· Option b: {ms600, ms800, ms1000, ms1200, ms1600, ms2000, ms2400, ms3000}
· Option c: {ms800, ms1000, ms1500, ms2000}
Proposal 29 T-StatusProhibit is extended for Rel-13 LC/CE 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 30 The extended value range for T-StatusProhibit is {ms800, ms1000, ms1200, ms1600, ms2000, ms2400}.

3.2.3 PDCP 
Majority of the companies think that there is no need to extend discardTimer for Rel-13 LC/CE UEs in enhanced coverage. If extended it is proposed to include the following set of values: {ms2000, ms3000}. All companies agree that start and stop conditions, and actions that follow the timer expiry need not be updated, and configuration is done using the legacy mechanism.

Proposal 31 discardTimer is not extended for Rel-13 LC/CE 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.
3.2.4 Other 
mac-ContentionResolutionTimer is extended for Rel-13 LC/CE UEs and it is configured per CE level. The following options are proposed for the extended value range:
· Option a: {sf80, sf90, sf100, sf120, sf130, sf140, sf150, sf200} 

· Option b: {sf80, sf100, sf120, sf160, sf200, sf240, sf320, sf400}
· Option c: {sf96, sf128, sf160, sf196}
Proposal 32 The extended value range for mac-ContentionResolutionTimer is {sf80, sf100, sf120, sf160, sf200, sf240}.
T300 is extended for Rel-13 LC/CE UEs and it is configured per cell. The following options are proposed for the extended value range:
· Option a: {ms2500, ms3000, ms3500, ms4000, ms4500, ms5000, ms6000, ms7000} 

· Option b: {ms2500, ms3000, ms3500, ms4000, ms5000, ms6000, ms7000, ms8000}
· Option c: up to 10ms
Proposal 33 The extended value range for T300 is {ms2500, ms3000, ms3500, ms4000, ms5000, ms6000, ms8000, ms10000}.
4 Conclusion

Based on the discussion in section 3, we have the following proposals:
Proposal 1
The following timers are not extended for Rel-13 LC/CE UEs: T310, T311, T320, T330, T340, and T350. 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
T-Reselection is not extended for Rel-13 LC/CE UEs. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for this timer. Configuration is done using the legacy mechanism.
Proposal 3
T301 and T321 are extended for Rel-13 LC/CE UEs. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for these timers.
Proposal 4
For T301, configuration is done using the legacy mechanism.
Proposal 5
For T321, discuss whether the extended value should be fixed in the specifications or configurable per CE level.
Proposal 6
For T304, 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 7
Discuss whether T304 should be extended for Rel-13 LC/CE UEs in enhanced coverage.
Proposal 8
If T304 is extended, the following value is added: {ms10000}, i.e. spare1=ms10000.
Proposal 9
ra-ResponseWindowSize is extended for Rel-13 LC/CE UEs in enhanced coverage. The configuration for ra-ResponseWindowSize is based on coverage level and broadcasted values.
Proposal 10
The extended value range for ra-ResponseWindowSize is {sf20, sf50, sf80, sf120, sf180, sf240, sf320, sf400}
Proposal 11
The UE should receive M-PDCCH and RAR during the RA response window, otherwise random access attempt fails.
Proposal 12
Configuration for backoff parameter is done using the legacy mechanism, start and stop conditions, and actions that follow the timer expiry need not be updated.
Proposal 13
backoff parameter is not extended for Rel-13 LC/CE UEs in enhanced coverage.
Proposal 14
For DRX, the UE monitors M-PDCCH only during Active Time.
Proposal 15
Configuration for onDuration is done using the legacy mechanism, start and stop conditions, and actions that follow the timer expiry need not be updated.
Proposal 16
Discuss whether onDuration should be extended for Rel-13 LC/CE UEs in enhanced coverage. If extended, the value range is {psf300, psf400, psf500, psf600, psf800, psf1000, psf1200, psf1600}
Proposal 17
drx-InactivityTimer is started after the last subframe of M-PDCCH repetition and configuration is done using the legacy mechanism.
Proposal 18
drx-InactivityTimer is not extended for Rel-13 LC/CE UEs in enhanced coverage.
Proposal 19
drx-RetransmissionTimer is extended for Rel-13 LC/CE 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 20
The extended value range for drx-RetransmissionTimer is {psf40, psf64, psf80, psf96, psf112, psf128, psf160, psf320}.
Proposal 21
HARQ RTT Timer is started after the last subframe of M-PDCCH repetition and configuration is done using the legacy mechanism.
Proposal 22
HARQ RTT Timer is extended, but the details and value range depends on HARQ timing to be decided by RAN1.
Proposal 23
The following timers are not extended for Rel-13 LC/CE UEs: sr-ProhibitTimer, logicalChannelSR-ProhibitTimer, periodicPHR-Timer, and prohibitPHR-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 24
sr-ProhibitTimer is started after the last transmission within the SR bundle.
Proposal 25
The following timers are not extended for Rel-13 LC/CE UEs: 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 26
The following timers are extended for Rel-13 LC/CE UEs: T-PollRetransmit and T-Reordering. 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 27
The extended value range for T-PollRetransmit is {ms800, ms1000, ms2000, ms4000}.
Proposal 28
The extended value range for T-Reordering is {ms1600}, i.e. spare1=1600ms.
Proposal 29
T-StatusProhibit is extended for Rel-13 LC/CE 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 30
The extended value range for T-StatusProhibit is {ms800, ms1000, ms1200, ms1600, ms2000, ms2400}.
Proposal 31
discardTimer is not extended for Rel-13 LC/CE 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 32
The extended value range for mac-ContentionResolutionTimer is {sf80, sf100, sf120, sf160, sf200, sf240}.
Proposal 33
The extended value range for T300 is {ms2500, ms3000, ms3500, ms4000, ms5000, ms6000, ms8000, ms10000}.
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