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1 Introduction

During RAN2#96 it was agreed to have an email discussion to capture the RAN1 and RAN2 agreements for the UE capabilities for NB-IoT in REL-14 and prepare running CR for 36.306: 

[96#41][LTE/eNB-IoT] 36.306 CR (Ericsson)


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

The deadline of the email discussion is Thursday, 2017-01-26, 23:59 Pacific Time. 

This report gives a summary of this email discussion.

2 Background

The following new/supported features can be identified for NB-IoT in REL-14
: 

· E-CID (RSRP/RSRQ & UE Rx-Tx time difference measurements)

· OTDOA (RSTD measurements)

· (UTDOA)

· SC-PTM in Idle mode

· Non-anchor PRB paging

· Non-anchor PRB NPRACH

· RRC re-establishment for Control plane CIoT EPS Optimisation

· Reduced power class

· Larger maximum TBS size & 2 HARQ processes (aka power consumption and latency reduction in NB-IoT)

· Authorization of coverage enhancements

· Release Assistance Indication

No consensus was reached on the way forward for UTDOA in RAN#74. UTDOA is not further discussed in this email discussion. 

In RAN2#96 the following agreements relevant for the UE capabilities (including early signalling) for NB-IoT were made:

Non-anchor PRB paging:

· IE UE-RadioPagingInfo-NB includes an indication that the UE supports paging on non-anchor carrier.

· 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.
Non-anchor PRB NPRACH:

· 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. 

Reduced power class:

· R2 assumes that the reduced power class capability is signalled per UE and not per Band, confirmation needed by RAN4
· RAN2 assumes that it is not needed to indicate reduced power class in MSG1.
· The UE capability need to be available in the eNB before sending MSG4. FFS if to retrieve from the network or provide in MSG3

· FFS the UE behaviour when network does not support reduced power class signalling

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.

· There seems to be no need to handle any AS IRAT capabilities at all. 
RAN2 asked RAN4 to confirm the assumption that the reduced power class capability is signaled per UE and not per Band [1].

The outgoing LS’s from RAN1#87 with the NB-IoT agreements (larger TBS size, 2 HARQ process, SC-PTM and OTDOA) can be found in [2], [3], [4], [5], [6], [7]. A summary of all the RAN1 agreements can be found in the work item status report [8] and the RAN1 agreements for REL-14 NB-IoT are reported in [9]. The agreed RRC and LPP configuration parameters from RAN1 for NB-IoT can be found in [10].

Larger TBS size & 2 HARQ process (aka power consumption and latency reduction in NB-IoT) [2]:

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

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

· Introduce the {2 HARQ + [1352] bits DL TBS, [1800] bits UL TBS and no change to any Rel-13 specification for NPUSCH} 

· Soft buffer size is FFS until next RAN1#88

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

SC-PTM [4], [5]:

· Maximum TBS value for NPDSCH carrying SC-MCCH or SC-MTCH is 2536 bits

· Cat NB-1 UE does not need to receive the NPDSCH if the DCI indicates a TBS larger than 680 bits

· From RAN1 perspective coverage enhancement for NPDCCH/NPDSCH/MPDCCH/PDSCH used for SC-PTM transmission is based on repetition and power boosting. From RAN1 perspective, there is no need to define CE levels for SC-PTM.

OTDOA [6], [7]:

· NPRS is configured per NB-IoT carrier transmitting NPRS

· Each NB-IoT carrier can have different configuration parameter

· Signalling is provided for the UE to indicate its capability of  maximal bandwidth for RSTD measurement for OTDOA positioning to the E-SMLC in LPP

· An NB-IoT UE can receive assistance information regarding LTE PRS.

· This includes additional PRS configurations introduced in Rel-14 Indoor Positioning and FeMTC work items (if any).

· UE is not required to receive any reference signal not within the bandwidth of one NB-IoT carrier containing NPRS at a time.

· RAN4 are requested to set requirements for NB-IoT positioning assuming UE uses only NPRS within one carrier.

· UE is not required to receive NPSS/NSSS, NPBCH, NPDCCH, NPDSCH, nor transmit, during RSTD measurements.
3 Discussion

The UE capabilities for the following features are discussed:

1. E-CID (RSRP/RSRQ & UE Rx-Tx time difference measurements)

2. OTDOA (RSTD measurements)

3. SC-PTM in Idle mode

4. Non-anchor PRB paging

5. Non-anchor PRB NPRACH

6. RRC re-establishment for Control plane CIoT EPS Optimisation

7. Reduced power class

8. Larger TBS size & 2 HARQ process

9. Authorization of coverage enhancements

10. Release Assistance Indication

For each topic some background information is provided and a question is raised.

1. E-CID
RSRP/RSRQ and UE Rx-Tx time difference measurement reporting via RRC is not supported in NB-IoT, i.e. the E-CID measurements are reported via LPP only. In LTE there is UE capability signalling for UE Rx-Tx time difference measurement reporting via RRC (ue-Rx-TxTimeDiffMeasurements-r11). For NB-IoT it is assumed that the UE indicates its E-CID support (rsrpSup, rsrqSup, ueRxTxSup) via LPP capability signalling. The LPP signalling impact is further discussed in email discussion [96#53][LTE/eNB-IoT] Positioning LPP. In email discussion [96#51][LTE/eNB-IoT] Positioning procedures it is discussed how to enable idle/connected mode positioning measurements in NB-IoT. Any potential RRC UE capability signalling for this is not discussed in this contribution. 

Issue 1: E-CID is an optional UE feature in NB-IoT which support is signalled via LPP and the RRC UE capability ue-Rx-TxTimeDiffMeasurements-r11 is not supported for NB-IoT.

	Company
	Comments

	Ericsson
	The applicable UE capabilities for NB-IoT are explicitly indicated in 36.306, i.e. no need to explicitly exclude ue-Rx-TxTimeDiffMeasurements-r11 for REL-14.

PS: for REL-13 it was clarified in 36.300 that “For NB-IoT the positioning may be supported based on the existing LCS architecture with eNB measurements only.”. For REL-14 it could be clarified on stage 2 level in 36.300 what positioning support is included in REL-14 (i.e. LPP enhancements). 

	Huawei, HiSilicon
	We agree. There is no need for E-CID capability at AS level.

	Intel
	We agree that the capability signalling for E-CID support will be done in LPP and the RRC UE capability ue-Rx-TxTimeDiffMeasurements-r11 is not supported for NB-IoT. 

	Qualcomm
	UE ECID measurement reporting and corresponding capability signaling for NB-IoT is supported via LPP only, and some updates of the LPP ECID capabilities for NB-IoT are expected. However, this should not impact 36.306, since LPP capabilities are not captured in 36.306. The legacy RRC UE capability ue-Rx-TxTimeDiffMeasurements-r11 should not be needed for NB-IoT.

	
	

	
	

	
	

	
	

	
	

	
	


2. OTDOA
It is assumed that the existing OTDOA capability signalling in LPP can be re-used for NB-IoT:

In OTDOA-ProvideCapabilities IE the UE can indicate otdoa-Mode, SupportedBandEUTRA, interFreqRSTDmeasurement, and additionalNeighbourCellInfoList. With interFreqRSTDmeasurement the UE can indicate if it supports inter-frequency RSTD measurements. The location server can signal up to 72 neighbour cells. If the UE indicates support for inter-frequency RSTD measurements then up to three frequency layers can be signalled (3x24 cells). With additionalNeighbourCellInfoList the UE indicates that it can measure up to 72 cells (3x24), otherwise the UE the cells for measurement according to the priority order specified in section 6.5.1.2 in 36.355
. 

However additional OTDOA capabilities may be needed in the LPP signalling due to the RAN1 enhancements (e.g. maximal bandwidth for RSTD measurement, number of PRS configurations supported, support for LTE PRS, support for Idle mode measurements). The LPP signalling impact is further discussed in email discussion [96#53][LTE/eNB-IoT] Positioning LPP. The procedure to handle idle and connected mode positioning measurements are discussed in email discussion [96#51][LTE/eNB-IoT] Positioning procedures. Any RRC UE capability signalling for the latter topic is not further discussed in this contribution.

In LTE the UE can indicate OTDOA support via RRC capability signaling with otdoa-UE-assisted and interFreqRSTDmeasurement. This RRC capability signaling was introduced to enable better handling for emergency calls, i.e. enable handover to another cell (e.g. when PRS are not deployed on the serving cell frequency, or in case there are not enough positioning neighbours available on the serving cell frequency) when the UE does not support inter-frequency RSTD measurements [11]. Emergency calls are not supported in NB-IoT, and it is assumed that the RRC capability signaling of otdoa-UE-assisted and interFreqRSTDmeasurement is not used/needed for NB-IoT. 

Issue 2: OTDOA is an optional UE feature in NB-IoT which support is signalled via LPP and the RRC UE capabilities otdoa-UE-assisted and interFreqRSTDmeasurement are not supported for NB-IoT. 

	Company
	Comments

	Ericsson
	See comments issue 1

	Huawei, HiSilicon 
	We agree. There is no need for OTDOA  capability at AS level.

	Intel
	We agree that the capability signalling for OTDOA support will be done in LPP and the RRC UE capabilities otdoa-UE-assisted and interFreqRSTDmeasurement are not supported for NB-IoT. 

	Qualcomm
	OTDOA measurement reporting and corresponding capability signaling for NB-IoT is supported via LPP only, and some updates of the LPP OTDOA capabilities for NB-IoT are expected. However, this should not impact 36.306, since LPP capabilities are not captured in 36.306. 
The legacy RRC UE capability OTDOA-PositioningCapabilities-r10 (including otdoa-UE-Assisted-r10  and interFreqRSTD-Measurement-r10) were introduced to support better handling for emergency calls, e.g., enable handover in case a UE does not support inter-frequency RSTD measurements, etc. These RRC capabilities (OTDOA-PositioningCapabilities-r10) should not be needed for NB-IoT.

	
	

	
	

	
	

	
	

	
	

	
	


3. SC-PTM in Idle mode
SC-PTM in NB-IoT (and feMTC) is not supported in connected mode, i.e. the legacy SC-PTM UE capabilities (scptm-ParallelReception-r13, scptm-SCell-r13, scptm-NonServingCell-r13, scptm-AsyncDC-r13) do not apply in NB-IoT. 

Issue 3: SC-PTM reception in RRC_IDLE for NB-IoT is an optional UE feature without UE capability signaling, and the UE capabilities (scptm-ParallelReception-r13, scptm-SCell-r13, scptm-NonServingCell-r13, scptm-AsyncDC-r13) are not applicable in NB-IoT.
	Company
	Comments

	Ericsson
	See comments issue 1

	Huawei, HiSilicon 
	We agree. SC-PTM reception in idle mode is an optional feature at the UE without capability signalling 

	Intel
	Ok with suggested action.

	Qualcomm
	eNB has no need to know if UE supports SC-PTM or not hence it is not necessary to include support for SC-PTM in idle mode in UE Capability for NB-IoT. Its more relevant for upper layers. 

	
	

	
	

	
	

	
	

	
	

	
	


4. Non-anchor PRB paging
RAN2 agreed to indicate the UE capability to receive paging on a non-anchor PRB in IE UE-RadioPagingInfo-NB. RAN2 assumes that paging support on non-anchor PRB is mandatory, but that in any case IOT capability signaling will be needed.
Issue 4: A REL-14 NB-IoT UE shall support paging on non-anchor PRB, and IOT capability signalling is introduced in RRC UE capability transfer.

	Company
	Comments

	Ericsson
	Confirmation of the RAN2 assumptions.

	Huawei, HiSilicon 
	We agree. Support for paging on a non anchor carrier is mandatory for a rel-14 UE and an IOT bit is signalled during the UE capability transfer procedure. 
We think the capability only needs to be included in IE UE-RadioPagingInfo-NB.

	Intel
	Ok with suggested action.

	Qualcomm
	Although RAN2 assumed this to be a mandatory feature but justification for this is not clear. We prefer to have this as an optional feature. There could be interdependence between non-anchor PRB paging and non-anchor PRB NPRACH

	
	

	
	

	
	

	
	

	
	

	
	


5. Non-anchor PRB NPRACH
RAN2 assumes that NPRACH support on non-anchor PRB is mandatory, but that in any case IOT capability signaling is needed.

Issue 5: A REL-14 NB-IoT UE shall support NPRACH access on non-anchor PRB, and IOT capability signaling is introduced in RRC UE capability transfer.
	Company
	Comments

	Ericsson
	Confirmation of the RAN2 assumptions.

	Huawei, HiSilicon
	We agree. Support for PRACH on a non anchor carrier is mandatory for a rel-14 UE and an IOT bit is reported during the UE capability transfer procedure.

	Intel
	Ok with suggested action.

	Qualcomm
	Same comments as for non-anchor PRB paging.

	
	

	
	

	
	

	
	

	
	

	
	


6. RRC re-establishment for Control plane CIoT EPS Optimisation
The work on RRC re-establishment for CP solution is progressing in CT1 and RAN3, but the introduction of the feature is dependent on whether SA3 has addressed the security concerns.

RRC re-establishment for CP solution is not supported in REL-13 and there is significant impact on the network (S1 and X2 interface) to support re-establishment for CP solution. Furthermore the eNB may not support the feature. Therefore it is proposed to make the feature optional for the UE and eNB (in any case there is no need for RRC UE capability signalling): 

Issue 6a: RRC re-establishment with control plane CIoT EPS Optimisation is an optional feature without UE capability signalling in NB-IoT (provided that SA3 has addressed the security concerns).

Issue 6b: Introduce indication in system information whether the eNB supports RRC re-establishment with control plane CIoT EPS Optimisation (provided that SA3 has addressed the security concerns).

	Company
	Comments

	Ericsson
	The UE capability can be captured in chapter 6 in 36.306 “Optional features without UE radio access capability parameters”.

The NW capability is needed because RRC re-establishment with control plane CIoT EPS Optimisation is not supported in REL-13, and indication of the support in system information can avoid unnecessary attempts from the UE. 

	Huawei, HiSilicon
	Issue 6a: we agree that RRC connection re-establishment with control plane CIoT EPS Optimisation is an optional feature without UE capability signalling 

Issue 6b: We think that the need for an indication in system information may depend on the overall design of the feature. 
As the feature involves all MME, source eNB, target eNB and UE, it becomes useless if one single node does not support it and it could be a requirement that it is only deployed when all nodes under a MME support the feature.
However, we agree that the UE should not send a message that it is not understood by the eNB and that an indication may be needed to address this case (e.g. change of MME)


	Intel
	Ok with suggested actions.

	Qualcomm
	UE capability not needed but eNB support for this needs to be signalled in SIB.

	
	

	
	

	
	

	
	

	
	

	
	


7. Reduced power class
RAN2 asked RAN4 to confirm the assumption that the reduced power class capability is signaled per UE and not per Band [1]. RAN4 did not agree on the further reduced power class value yet, but RAN2 can proceed to introduce the UE capability signaling and update the power class value later: 

Issue 7: RAN2 assumes that the UE capability for the REL-14 reduced power class is signalled per UE.

	Company
	Comments

	Ericsson
	Companies are encouraged to check with their RAN4 colleagues.

UE cannot indicate support for 20 dBm and reduced power class at the same time. 

	Huawei, HiSilicon
	Issue7: We think this is also RAN4 understanding. We agree that UE cannot report both 20dBm power class and 14 dBm power class simultaneously.

	Intel
	In our understanding, RAN1/4 are still discussing the feasibility, therefore RAN2 might need to wait for RAN4 confirmation on the required signaling for this feature.

	Qualcomm
	UE should only signal support for one power class.

	
	

	
	

	
	

	
	

	
	

	
	


8. Larger TBS size & 2 HARQ processes
RAN1 agreed to introduce a new UE category (e.g. NB2) for the larger UL/DL TBS sizes (2536 bits), and RAN1 agreed that 2 HARQ process is an optional UE capability [2]. 

RAN2 needs to discuss and agree on the L2 buffer size for Category NB2. The TBS size is increased from 680/1000 (DL/UL) to 2536 (both UL and DL) bits with 1 HARQ process. This is roughly an increase of a factor 2.5. The expected throughput with 2 HARQ processes and TBS size of 1352/1800 bits is somewhat similar. The L2 buffer size for NB1 (4 kbytes) was agreed based on the legacy formula to calculate L2 buffer size and NB-IoT limitations (such as expected traffic size, 1 PRB and 1 HARQ process) [12]. Based on the (simple) analysis above a L2 buffer size of 2.5 x 4 = 10 kbytes can be considered for further discussion for category NB2. However RAN1 is expected to discuss the support of TBS size of 2536 bits with 2 HARQ processes in RAN1#88, which would require an even larger L2 buffer size. Furthermore RAN1 indicated to look into the soft buffer size for NB2 in RAN1#88 [2]. Therefore it is proposed to postpone the L2 buffer size for UE category NB2 after RAN1 agreements. 
Proposal 8a: Introduce UE category NB2 for NB-IoT that indicates the support of larger TBS sizes of 2536 bits. A UE that supports NB2 shall also support NB1.
Proposal 8b: Introduce UE capability to signal support for 2 HARQ processes in DL and UL.

NOTE: when the UE supports NB2 and 2 HARQ processes and 2 HARQ processes are configured the maximum TBS size is 1800/1352 (UL/DL)

	Company
	Comments

	Ericsson
	RAN1 may discuss the support of TBS size 2536 bits and 2 HARQ processes in NB-IoT 

	Huawei, HiSilicon
	We should follow RAN1 decision. In their LS to RAN2, they indicated:

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

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

· Introduce the {2 HARQ + [1352] bits DL TBS, [1800] bits UL TBS and no change to any Rel-13 specification for NPUSCH} 

· Soft buffer size is FFS until next RAN1#88

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

P8a: we agree with the new UE category 

We also agree that category NB1 is the minimum supported by a UE and that a UE supporting category NB2 shall also support category NB1 (which is straightforward as RAN1 is reusing the Rel-13 DCI format and extending the Rel-13 TBS table).

P8b: we agree with the new capability. However, we think that support of 2 HARQ processes is conditional to support of Cat NB2. We think this was RAN1 intention as the support of two HARQ processes also implies higher TBS compared to Rel-13


	Intel
	Proposal 8a is ok based on latest RAN1 agreements, a new UL/DL UE category NB2 for {1 HARQ + 2536 bits UL/DL TBS}.

Proposal 8b is ok as optional capability for the {2 HARQ + 1352 bits DL TBS, 1800 bits UL TBS and no change to any Rel-13 specification for NPUSCH}. 

	Qualcomm
	It should be possible for UE to support either or both of these features independently, don’t see any technical reason for inter-dependence.

	
	

	
	

	
	

	
	

	
	

	
	


9. Authorization of coverage enhancements
A UE supporting NB-IoT supports coverage enhancements as they are defined for NB-IoT. Authorization of CE would be in-effective if the NB-IoT UE would not support this feature, i.e. the NW may not be able to restrict the use of coverage enhancements. It is correct, and unfortunate in this context, that a REL-13 NB-IoT does not support authorization of CE.

NOTE: Authorization of coverage enhancements is also discussed in email discussion [96#47][LTE/eNB-IoT/feMTC] Authorisation of CE
Issue 9: A REL-14 NB-IoT UE shall support authorization of coverage enhancements

	Company
	Comments

	Ericsson
	The feature would be in-effective otherwise. 

	Huawei , HiSilicon 
	Issue 9: We think that support for authorization of coverage enhancements is a NAS feature and support is negotiated via NAS signaling. there is no need to define a capability at AS level  .

	Intel
	Topic discussed in a separate email thread [96#47]; we share the same view as Huawei.

	Qualcomm
	This capability is negotiated by NAS layer hence there is no need to have any indication in the UE capability message.

	
	

	
	

	
	

	
	

	
	

	
	


10. Release Assistance Indication
The AS RAI procedure is proposed to be an optional feature, similar as the NAS RAI procedure. The UE support is signaled in the normal UE capability transfer. It is assumed that the eNB can fetch the UE capabilities after MSG3 and can configure the RAI procedure in MSG5 for both CP and UP solution. 
NOTE: The AS RAI procedure is also discussed in email discussion [96#50][LTE/eNB-IoT] AS release assistance
Issue 10: The AS RAI procedure is an optional UE feature signalled via UE capability transfer

	Company
	Comments

	Ericsson
	Alternatively the feature could be mandatory with IOT capability signalling, but we are fine with optional as well.

	Huawei, HiSilicon
	We agree that support of the feature is optional . The need for capability signalling depends on the design of the feature which is still FFS.

	Intel
	Irrespective of the AS signalling method as discussed in [96#50], we are fine with defining the feature as optional for the UE with capability signalling. However, we wonder why it should be applicable for both CP and UP solution. We think that the NAS RAI procedure as specified for the CP solution (see TS 23.401 stage 2, TS 24.301 stage 3) is sufficient and no additional AS release mechanism is needed for the CP solution. Therefore, we suggest to tie the RAI feature with the support of the UP solution.

	Qualcomm
	We think this is an optional feature hence have capability bit rather than IoT bit.

	
	

	
	

	
	

	
	

	
	

	
	


4 Summary of email discussion

Ten companies replied to the email discussion and provided the following feedback:

Issue 1: E-CID is an optional UE feature in NB-IoT which support is signalled via LPP and the RRC UE capability ue-Rx-TxTimeDiffMeasurements-r11 is not supported for NB-IoT.

All companies agreed that E-CID support is signalled via LPP and not via RRC for NB-IoT.
Issue 2: OTDOA is an optional UE feature in NB-IoT which support is signalled via LPP and the RRC UE capabilities otdoa-UE-assisted and interFreqRSTDmeasurement are not supported for NB-IoT. 

All companies agreed that OTDOA support is signalled via LPP and not via RRC for NB-IoT.
Issue 3: SC-PTM reception in RRC_IDLE for NB-IoT is an optional UE feature without UE capability signaling, and the UE capabilities (scptm-ParallelReception-r13, scptm-SCell-r13, scptm-NonServingCell-r13, scptm-AsyncDC-r13) are not applicable in NB-IoT.

All companies agreed that SC-PTM reception in idle mode for BL UE and UE in CE is an optional feature without capability signalling for NB-IoT.
Issue 4: A REL-14 NB-IoT UE shall support paging on non-anchor PRB, and IOT capability signalling is introduced in RRC UE capability transfer.

Three companies think this should be an IOT capability bit (included in RRC UE capability transfer and IE UE-RadioPagingInfo-NB). One company thinks this should be an optional feature. 

Issue 5: A REL-14 NB-IoT UE shall support NPRACH access on non-anchor PRB, and IOT capability signaling is introduced in RRC UE capability transfer.

Three companies think this should be an IOT capability bit (included in RRC UE capability transfer). One company thinks this should be an optional feature. 

Issue 6a: RRC re-establishment with control plane CIoT EPS Optimisation is an optional feature without UE capability signalling in NB-IoT (provided that SA3 has addressed the security concerns).

All companies think this should RRC re-establishment with control plane CIoT EPS Optimisation is an optional feature without UE capability signalling in NB-IoT.
Issue 6b: Introduce indication in system information whether the eNB supports RRC re-establishment with control plane CIoT EPS Optimisation (provided that SA3 has addressed the security concerns).

Three companies think eNB should indicate support in system information, and one company indicated that this depends on the overall design of the feature. 
Issue 7: RAN2 assumes that the UE capability for the REL-14 reduced power class is signalled per UE.

Three companies think that reduced power class is signalled per UE, and one company thinks RAN2 should wait for RAN1/RAN4 feasibility. 

Proposal 8a: Introduce UE category NB2 for NB-IoT that indicates the support of larger TBS sizes of 2536 bits. A UE that supports NB2 shall also support NB1.

All companies think that category NB2 supports TBS sizes of 2536 bits and that UE supporting category NB2 shall also support category NB1. 

Proposal 8b: Introduce UE capability to signal support for 2 HARQ processes in DL and UL.

All companies think that 2 HARQ processes is an optional UE capability. One company thinks that support for 2 HARQ processes is conditional on the support of NB2. 

Issue 9: A REL-14 NB-IoT UE shall support authorization of coverage enhancements

Topic is discussed in a separate email thread [96#47] and not discussed further here. 

Issue 10: The AS RAI procedure is an optional UE feature signalled via UE capability transfer

All companies agree that this is an optional features. One company thinks that this feature is only applicable for NB-IoT UP solution

5 Conclusions

Based on the email feedback, the following way forward is proposed:

Proposal 1: E-CID is an optional UE feature in NB-IoT which support is signalled via LPP and the RRC UE capability ue-Rx-TxTimeDiffMeasurements-r11 is not supported for NB-IoT.

Proposal 2: OTDOA is an optional UE feature in NB-IoT which support is signalled via LPP and the RRC UE capabilities otdoa-UE-assisted and interFreqRSTDmeasurement are not supported for NB-IoT. 

Proposal 3: SC-PTM reception in RRC_IDLE for NB-IoT is an optional UE feature without UE capability signaling, and the UE capabilities (scptm-ParallelReception-r13, scptm-SCell-r13, scptm-NonServingCell-r13, scptm-AsyncDC-r13) are not applicable in NB-IoT.

Proposal 4: A REL-14 NB-IoT UE shall support paging on non-anchor PRB, and IOT capability signalling is introduced in RRC UE capability transfer.

Proposal 5: A REL-14 NB-IoT UE shall support NPRACH access on non-anchor PRB, and IOT capability signaling is introduced in RRC UE capability transfer.

Proposal 6: RRC re-establishment with control plane CIoT EPS Optimisation is an optional feature without UE capability signalling in NB-IoT (provided that SA3 has addressed the security concerns).

Proposal 7: Introduce indication in system information whether the eNB supports RRC re-establishment with control plane CIoT EPS Optimisation (provided that SA3 has addressed the security concerns).

Proposal 8: RAN2 assumes that the UE capability for the REL-14 reduced power class is signalled per UE.

Proposal 9: Introduce UE category NB2 for NB-IoT that indicates the support of larger TBS sizes of 2536 bits. A UE that supports NB2 shall also support NB1.

Proposal 10: Introduce UE capability to signal support for 2 HARQ processes in DL and UL.

Proposal 11: The AS RAI procedure is an optional UE feature signalled via UE capability transfer
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� Positioning methods based on eNB measurements only (e.g. E-CID) are supported in REL-13. 


� the set of cells in the OTDOA-NeighbourCellInfoList is grouped per frequency layer and in the decreasing order of priority for measurement to be performed by the target device, with the first cell in the list being the highest priority for measurement and with the same earfcn not appearing in more than one instance of OTDOA NeighbourFreqInfo.
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