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Introduction
In RAN2#101, an email discussion for various timers that is impacted by introduction of NB-TDD was discussed [1].
In this contribution we discuss, the RRC timers extended values which were marked as FFS in RAN2#101.

	· The Range of 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.
· It is FFS if it shall be possible to configure T311 up to approximately 3 times the current max value, or whether the max T311 is 200s. 
· It is FFS if it shall be possible to configure T300 up to approximately 3 times the current max value
· It is FFS if T310 needs to be extended. 
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RRC Timers
The RRC timers for NB-TDD needs to be prolonger because of lack of UL/DL subframes compared to FDD. However, the timers range should not be prolonged too long that may incur UE to wait for long duration, thus draining the battery.

	Timer
	Start
	Stop
	At expiry

	T300
NOTE1

	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

	T301
NOTE1

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



The suggested value range for T300 and T301 is highlighted in yellow {ms2500, ms4000, ms6000, ms10000, ms15000, ms25000, ms40000, ms60000, ms80000, ms100000, ms120000}
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	Timer
	Start
	Stop
	At expiry

	T311
NOTE1
	[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
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	Timer
	Start
	Stop
	At expiry

	T310
NOTE1
NOTE2
	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 



For T310, our recommendation is to prolong the timer as compared to FDD, as UE may require longer duration to gain sync because of lack of DL subframes compared to FDD.
The suggested value range for T310 is highlighted in yellow {ms0, ms200, ms500, ms1000, ms2000, ms4000, ms8000, ms12000}.
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UE categories
Currently, for FDD the below two UE categories are defined and L2 buffer size [2].
	[bookmark: _Toc503212346]4.1C	ue-Category-NB
The field ue-Category-NB defines a combined uplink and downlink capability in NB-IoT. The parameters set by the UE Category are defined in subclause 4.2. Tables 4.1C-1 and 4.1C-2 define the downlink and, respectively, uplink physical layer parameter values for each UE Category. A UE indicating Category NB2 shall also indicate Category NB1.
Table 4.1C-1: Downlink physical layer parameter values set by the field ue-Category-NB
	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits

	Category NB1
	680
	680
	2112

	Category NB2 
	2536
	2536
	6400



Table 4.1C-2: Uplink physical layer parameter values set by the field ue-Category-NB
	UE Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI

	Category NB1
	1000
	1000

	Category NB2
	2536
	2536



Table 4.1C-3: Total layer 2 buffer sizes set by the field ue-Category-NB
	UE Category
	Total layer 2 buffer size [bytes]

	Category NB1
	4000

	Category NB2
	8000








For TDD, RAN2 needs to discuss TDD UE Category L2 buffer size.
[bookmark: _Toc510359651][bookmark: _Toc510359741][bookmark: _Toc510359954][bookmark: _Toc510691816][bookmark: _Toc510706078]RAN2 needs to discuss TDD UE Category L2 buffer size.


Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	The extended values for T300 and T301 are ms80000, ms100000 and ms120000.
Proposal 2	The extended values for T311 are ms1600000 and ms200000.
Proposal 3	The extended values for T310 is ms12000.
Proposal 4	RAN2 needs to discuss TDD UE Category L2 buffer size.
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