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1 Introduction
This contribution is related to the following RAN2 e-mail discussion:

[96#40][LTE/eNB-IoT] 36.304 CR (Nokia)

To capture RAN1 and RAN2 agreements. May also include aspects beyond the agreements but these should be marked

Intended outcome: Running CR to next meeting

Deadline: Thursday 26/01/2017

It should be noted that SC-PTM is not discussed in the scope of this e-mail discussion, because dedicated e-mail discussion is allocated for it: [96#46][LTE/eNB-IoT/feMTC] SC-PTM (Huawei)
2 Agreements and proposals for implementation 
The agreements reached so far are captured in this section. Each agreement is analysed and it is proposed whether IDLE mode specification impact is foreseen or not: 

A): IDLE mode impact 

NA) No IDLE mode impact

2.1 Multi-PRB enhancements

	No
	Description of agreements and working assumptions
	Class
	Remarks and proposals for implementation in 36.304

	RAN2#95, August 2016

	1
	PRACH: Support the transmission of NPRACH on a non-anchor carrier in the case of initial access from RRC_IDLE and in the case of RRC connection re-establishment procedure
	NA
	No IDLE mode impact

	2
	PRACH: Support the transmission of NPRACH on a non-anchor carrier in the case of PDCCH order and in the case of UL transmission during RRC_CONNECTED requiring random access procedure.
	NA
	No IDLE mode impact

	3
	PRACH: The network broadcasts the non-anchor carrier RACH resource configuration (BCCH is currently on anchor carrier)
	NA
	No IDLE mode impact

	4
	PRACH: During the RA procedure including Msg1/Msg2/Msg3/Msg4 (one attempt), it is sufficient to use one and the same UL carrier (for Msg1/Msg3) and one and the same DL carrier (for Msg2/Msg4).
	NA
	No IDLE mode impact

	5
	PRACH: If no dedicated configuration (physicalConfigDedicated-NB) is provided to the UE in Msg4, the UE remains on the UL carrier where Msg1/Msg3 was transmitted and on the DL carrier where Msg2/Msg4 was received
	NA
	No IDLE mode impact

	6
	Paging: NB-IoT system information includes a list of carriers which can be used for paging.
	A
	IDLE mode impact to clause 7 how to determine carrier for the paging occasion

	7
	Paging: We assume that The existing paging frame and subframe calculations in 36.304 are reused
	NA
	No IDLE mode impact

	8
	Paging: The paging procedure for Rel-14 is the same as for Rel-13, i.e. the paging message on NPDSCH is scheduled by NPDCCH.
	NA
	No IDLE mode impact

	9
	Paging: When paging is done on non-anchor carriers both the NPDCCH and the NPDSCH is received on the same non-anchor carrier.
	NA
	No IDLE mode impact

	10
	Paging: In order for the eNB to know if a UE can be paged on a non-anchor carrier some information needs to be provided from the MME as part of the paging message. 
	NA
	No IDLE mode impact

	RAN2#95bis, October 2016

	11
	PRACH: Common RACH configurations on all carriers
	NA
	No IDLE mode impact

	12
	PRACH: One of the following two options should be used for non-anchor carrier NPRACH configuration. 
Option1. The NPRACH resource configurations for different non-anchor carriers are independent. 
Option2. Part of the NPRACH resource configurations for different non-anchor carriers are common and sent in common NPRACH configuration, different configurations for each carrier are sent independently.
	NA
	No IDLE mode impact

	13
	PRACH: Different (multiple) NPRACH resource (UL non-anchor carrier) might be associated with one DL carrier, and potentially with the same CSS_RA resource (still one NPRACH resource only refer to one DL carrier and one CSS_RA resource).
	NA
	No IDLE mode impact

	14
	PRACH: Anchor carrier RSRP should be used for NPRACH selection.
	NA
	No IDLE mode impact

	15
	PRACH: Anchor carrier and non-anchor carrier(s) should be used for carrier selection in case of RRC_IDLE and RRC_CONNECTED
	NA
	No IDLE mode impact

	16
	PRACH: UE should determine its coverage enhancement level and select NPRACH resource in available NPRACH resources for that coverage level in case of RRC_IDLE.
	NA
	No IDLE mode impact

	17
	PRACH: UE selects NPRACH resource based on a randomization function. It is FFS whether UE should select NPRACH resource based on random draw or based on a pseudo-random function based on UE_ID in case of RRC_IDLE
	NA
	No IDLE mode impact

	18
	PRACH: It is FFS whether load balancing / uneven probability between carriers is used
	NA
	No IDLE mode impact

	19
	PRACH: PRACH resource selection in CONNECTED is that same as in IDLE except for PDCCH order
	NA
	No IDLE mode impact

	20
	PRACH: RAN2 assumes that for access procedure initiated by PDCCH order, carrier, preamble/subcarrier index and the NPRACH repetition level are explicitly indicated in the DCI format. Confirm with RAN1
	NA
	No IDLE mode impact

	21
	PRACH: Specific mechanism for carrier selection should not be applied in case of mo-ExceptionData
	NA
	No IDLE mode impact

	22
	PRACH: It is FFS if the UE performs NPRACH selection when UE fails to access on current carrier for every re-attempts in the same CE level, or only when the UE need to change CE level
	NA
	No IDLE mode impact

	23
	Paging: The DRX cycle (defaultPagingCycle) is common for all carriers configured for paging 

	A
	IDLE mode impact to clause 7 

	24
	Paging: The number of NPDCCH repetitions (npdcch-NumRepetitionPaging) is configured per carrier
	NA
	No IDLE mode impact

	25
	Paging: Nb is common for all paging carriers
	A
	IDLE mode impact to clause 7

	26
	Paging: Uneven paging load distribution between anchor and non-anchor carriers is supported. Weighted distribution between all carriers (Option d)
	A
	IDLE mode impact to clause 7

	27
	Paging: CE level based carrier selection (i.e. where the UE selects paging carrier based on its current CE level) is not supported
	NA
	No IDLE mode impact

	RAN2#96, November 2016

	28
	Paging: Use the IEs in DL-CarrierConfigDedicated-NB-r13 to provide the configurations for a downlink non-anchor carrier
	NA
	No IDLE mode impact

	29
	Paging: There is a single list of DL non-anchor carriers, these carriers can be used for paging and/ or RACH. 
	NA
	No IDLE mode impact

	30
	Paging: The configuration of DL non-anchor carriers is provided in a new SIB.
	NA
	No IDLE mode impact

	31
	Paging: Up to 16 DL non-anchor carriers can be signalled in system information.
	NA
	No IDLE mode impact

	32
	Paging: IE npdcch-NumRepetitionPaging should be optional to allow delta configuration.
	NA
	No IDLE mode impact

	33
	Paging: The maximum of paging carriers is 16.
	A
	IDLE mode impact to clause 7

	34
	Paging: FFS whether the list should contain the index of the DL carrier as in the example or replicate the list of DL carriers, with absence meaning that the carrier is not used for paging.
	NA
	No IDLE mode impact

	35
	Paging: IE UE-RadioPagingInfo-NB includes an indication that the UE supports paging on non-anchor carrier.
	NA
	No IDLE mode impact

	36
	Paging: RAN2 assumes that it can be mandatory for rel-14 UEs to support paging on non-anchor PRB. RAN2 assumes that in any case a capability for IOT is needed.
	NA
	No IDLE mode impact

	37
	Paging: UE camps on and performs measurement on the anchor carrier.
	NA
	No IDLE mode impact

	38
	PRACH: UE selects NPRACH resource (including selection of carrier) based on random draw.
	NA
	No IDLE mode impact

	39
	PRACH: Use different carrier selection probability for anchor and non-anchor carriers. Detail signalling is FFS.
	NA
	No IDLE mode impact

	40
	PRACH: UE performs NPRACH selection when UE fails to access on current carrier for every re-attempts in the same CE level.
	NA
	No IDLE mode impact

	41
	PRACH: The NPRACH resource selection is done the same way every time, and does not take into account earlier failures. 
	NA
	No IDLE mode impact

	42
	PRACH: maxNumPreambleAttemptCE and numRepetitionsPerPreambleAttempt in NPRACH resource configurations for all carriers are common
	NA
	No IDLE mode impact

	43
	PRACH: Parameters for NPRACH configuration other than maxNumPreambleAttemptCE and numRepetitionsPerPreambleAttempt for anchor carrier and non-anchor carrier should be set independently.
	NA
	No IDLE mode impact

	44
	PRACH: RAN2 assumes that the feature may be mandatory but a new UE capability bit for IOT  is needed to indicate the support for non-anchor RACH. 
	NA
	No IDLE mode impact

	45
	PRACH: Introduce configurations of UL non-anchor RA carriers in a new SIB.
	NA
	No IDLE mode impact

	46
	PRACH: maxUL-NonAnchorCarriers-NB-r14 is 16
	NA
	No IDLE mode impact

	47
	PRACH: Introduce configurations of NPRACH for non-anchor carriers (nprachNonAnchorConfig-r14) in a new SIB.
	NA
	No IDLE mode impact


2.2 Mobility enhancements

	No
	Description of agreements and working assumptions
	Class
	Remarks and proposals for implementation in 36.304

	RAN2#95bis, October 2016

	1 
	Mobility is triggered by RLF
	NA
	No IDLE mode impact

	2
	RLF triggers RRC Connection Re-establishment 
	NA
	No IDLE mode impact

	3
	No additional mechanism is introduced to avoid NAS recovery for the CIOT UP solution
	NA
	No IDLE mode impact

	4
	Introduce RRC Connection Re-establishment procedure for the CIOT CP solution. 
	NA
	No IDLE mode impact

	5
	We will ask SA3 to verify that this is acceptable from security point of view. FFS exactly what to ask. 
	NA
	No IDLE mode impact

	6
	We go for ALT1:

· In the new cell, Network (re)transmits DL packets that were not delivered in the old cell, the UE (re) transmits packets in the UL

· ALT1: NAS performs retransmission (similar to NAS handling at handover)

· RRC Reestablishment with context fetch

· MME performs retransmissions in the DL

. eNB -> MME S1AP NAS NON DELIVERY INDICATION
· UE NAS performs retransmission in the UL, triggered by Non-delivery indication from AS to NAS. 
	NA
	No IDLE mode impact

	RAN2#96, November 2016

	7
	We introduce an AS Release assistance indication in Rel-14
	NA
	FFS e-mail discussion [96#50]


2.3 Low power class
	No
	Description of agreements and working assumptions
	Class
	Remarks and proposals for implementation in 36.304

	RAN2#96, November 2016

	1
	R2 assumes that the reduced power class capability is signalled per UE and not per Band, confirmation needed by RAN4
	NA
	No IDLE mode impact

	2
	UE with reduced power class shall correct the RSRP threshold (signalled in the NPRACH configuration) with (P-23) (P = power of the reduced power class UE)
	NA
	No IDLE mode impact

	3
	RAN2 Assumes that the RSRP threshold correction is fixed (P-23).
	NA
	No IDLE mode impact

	4
	RAN2 assumes that it is not needed to indicate reduced power class in MSG1.
	NA
	No IDLE mode impact

	5
	The UE capability need to be available in the eNB before sending MSG4. FFS if to retrieve from the network or provide in MSG3
	NA
	No IDLE mode impact

	6
	No need to introduce additional offset for Pcompensation for the reduced power class
	NA
	No IDLE mode impact

	7
	FFS the UE behaviour when network does not support reduced power class signalling
	NA
	No IDLE mode impact

	8
	R2 didn’t see a need to introduce repetitions for Msg2/Msg3/Msg4 in the DCI for the PRACH procedure initiated by a PDCCH order
	NA
	No IDLE mode impact


2.4 Positioning

	No
	Description of agreements and working assumptions
	Class
	Remarks and proposals for implementation in 36.304

	RAN2#96, November 2016

	1
	Confirm that the E-UTRAN Positioning Architecture and Protocols are reused in NB-IoT.
	NA
	No IDLE mode impact

	2
	LPP is used as positioning protocol for NB-IoT devices, with positioning method specific modifications and additions dependent on RAN1 agreements. (this doesn’t exclude LPPa for eNB measurements)
	NA
	No IDLE mode impact

	3
	RAN2 understands that SA2 has decided that the E-SMLC is made aware of the access type being used by a UE (e.g., NB-IoT access), e.g., in a LCS-AP Location Request message. 
	NA
	No IDLE mode impact

	4
	Adapt LPP to support positioning measurements in idle mode (note that LPP already support positioning measurements in connected mode). 
	NA
	No IDLE mode impact

	5
	FFS whether broadcast of positioning assistance data for NB-IoT is supported.
	NA
	No IDLE mode impact


2.5 Two HARQ processes

	No
	Description of agreements and working assumptions
	Class
	Remarks and proposals for implementation in 36.304

	RAN2#96, November 2016

	1
	The start/stop conditions for the HARQ process specific timers (i.e., HARQ RTT Timer / UL HARQ RTT Timer and drx-RetransmissionTimer / drx-ULRetransmissionTimer) and the corresponding UE behaviors should remain the same as Rel-13 NB-IoT, except the following clarification: a) if the PDCCH indicates a transmission (DL, UL) for a NB-IoT UE b) stop drx-ULRetransmissionTimer for the corresponding HARQ process.
	NA
	No IDLE mode impact

	2
	The start/stop conditions for onDurationTimer should remain the same as Rel-13 NB-IoT.
	NA
	No IDLE mode impact

	3
	It is FFS if The drx-InactivityTimer should be also started/restarted when a NPDCCH indicates a new transmission (UL, DL). The stop condition for drx-InactivityTimer should remain the same as Rel-13 NB-IoT. 
	NA
	No IDLE mode impact

	4
	The t-reordering should be supported for 2 HARQ processes.
	NA
	No IDLE mode impact

	5
	The current value range of t-reordering up to ms1600 is sufficient for Rel-14 NB-IoT. There is no need to extend the value range.
	NA
	No IDLE mode impact

	RAN1: R1-1613764: LS on power consumption and latency reduction in NB-IoT

	6
	There is a new NB-IoT UE category with max UL and max DL TBS of 2536 bits


	NA
	No IDLE mode impact

	7
	Introduce the {1 HARQ + 2536 bits UL/DL TBS} TBS tables in R1-1613508


	NA
	No IDLE mode impact

	8
	Introduce the {2 HARQ + [1352] bits DL TBS, [1800] bits UL TBS and no change to any Rel-13 specification for NPUSCH} 
· After receiving one DL grant, Rel-14 UE is required to continue monitoring any NPDCCH search spaces containing candidates ending at least 2 ms (i.e., x1 ≥ 2 ms) before the start of the first NPDSCH. 

· The gap between NPUSCH to any DL reception is ≥ 1ms. 

· Reuse Rel-13 timing relationship and scheduling delay values for each of the 2 HARQ processes

· HARQ process ID is indicated DL grant DCI with one bit

· Monitored only in USS

· FFS TBS table details.

	NA
	No IDLE mode impact

	9
	Soft buffer size is FFS until next RAN1#88


	NA
	No IDLE mode impact

	10
	The support of 2 HARQ by UE is an optional capability, signalling is left to RAN2


	NA
	No IDLE mode impact


2.6 Other / SA2

	No
	Description of agreements and working assumptions
	Class
	Remarks and proposals for implementation in 36.304

	1
	Coverage authorization: Authorization of coverage enhancement is applicable to NB-IoT
	A
	IDLE mode impact

	2
	Coverage authorization: RAN2 only modify the suitability threshold that the UE takes into account for the additional coverage enhancement level, where it is assumed that NAS provides an on/off indication to the UE.
	A
	IDLE mode impact

	3
	IRAT mobility: iRAT mobility (including NB-IoT – LTE mobility) is not supported in NB-IoT at RAN level in REL-14, i.e. there is no iRAT info in system information, and the UE is not required to perform iRAT measurements when the UE is multi-RAT capable.
	NA
	No IDLE mode impact

	4
	IRAT mobility: There seems to be no need to handle any AS IRAT capabilities at all
	NA
	No IDLE mode impact

	
	
	
	

	
	
	
	


3 Conclusion
The agreements reached so far has been analysed in this contribution. The following enhancements needs to be captured in the IDLE mode specification:
Paging:

· NB-IoT system information includes a list of carriers which can be used for paging.
· The DRX cycle (defaultPagingCycle) is common for all carriers configured for paging
· Nb is common for all paging carriers
· Uneven paging load distribution between anchor and non-anchor carriers is supported. Weighted distribution between all carriers (Option d)
· The maximum of paging carriers is 16.
Proposal 1: It needs to be discussed how the paging formula is created taking the above agreements into account
Coverage authorization:

· Authorization of coverage enhancement is applicable to NB-IoT
· RAN2 only modify the suitability threshold that the UE takes into account for the additional coverage enhancement level, where it is assumed that NAS provides an on/off indication to the UE.
Proposal 2: It needs to be discussed how the suitability threshold is modified
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