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1 Introduction
During RAN2#96 it was agreed to have an email discussion on the UE capabilities for FeMTC in REL-14 and prepare running CR for 36.306: 

[96#54][LTE/feMTC] UE capabilities  (Ericsson)


Email discussion to progress UE capabilities for the feMTC WI, including draft stage-3 CR, 36.306


Intended outcome: Email discussion report/Draft 36.306 CR


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 FeMTC in REL-14:

· E-CID (RSRP/RSRQ & UE Rx-Tx time difference measurements)
· OTDOA (RSTD measurements)
· SC-PTM in Idle mode
· Higher data rates

· Inter-frequency measurements

· VoLTE enhancements
In RAN2#96 the following agreements w.r.t. the UE capabilities (including early signalling) were made:

Higher data rates:

· R2 assumes that there will be a new UL/DL UE category (“Cat-M2”) for Rel-14 BL UEs supporting 5 MHz PDSCH/PUSCH channel bandwidth.
· R2 assumes that there will be a new UL/DL UE capability to indicate the supported maximum PDSCH/PUSCH channel bandwidth (5 or 20 MHz) for non-BL-UE operation in CE. Details FFS. 
· R2 assumes that a Cat-M2 UE that supports 5 MHz channel bandwidth also supports the larger maximum TBS of 4008 bits.

· Introduce a new UE capability for 1.4 MHz Rel-14 BL UE supporting the larger UL TBS of 2984 bits.
· R2 assumes that a new UE capability to indicate support of HARQ-ACK bundling in CE mode A is introduced.
· Introduce a new UE capability to indicate the support of 10 DL HARQ processes in CE mode A.
· A Cat-M2 UE indicates Cat-M1 as its legacy (Rel-13) UE category
· We will not have an early indication of capabilities introduced in feMTC WI in msg3 
· Agree that 80kByte L2 buffer size is assumed for the 4008 b TBS, i.e. for cat M2
Inter-frequency measurements:

· A REL-14 UE that supports a certain CE mode is also required to support RSRP and RSRQ measurements and corresponding requirements for that CE mode for connected and Idle mode. 

· FFS whether we need capability signalling for IOT for connected mode.
· FFS whether we need to capture anything in other TSes, e.g. handling of how rel-13 UEs handles parameters related to this if/when received.  
RAN4#81 has discussed the RSTD simulation results (OTDOA) to decide on the measurement reporting delay with CEmodeA and CEmodeB. Furthermore RAN4#81 has discussed the UE Rx-Tx time difference measurements and indicated to RAN1 that due to HD-FDD in FeMTC the downlink reception and uplink transmission may not be always possible in the same radio frame #i [1]. 

RAN1 sent the RRC and LPP configuration and capability parameters for FeMTC in [2], but also indicated that final RAN1 recommendations regarding feature groups and capability indicators for Rel-14 features will not be agreed until later, meaning that some of the UE capability signaling may eventually be removed or change names. The attached excel sheet includes capability parameters for higher data rates, VoLTE enhancements, SC-PTM and OTDOA [2]:
	Sub-feature group
	Capability or configuration
	Parameter name in specification
	Parameter name in text
	Value range

	Higher data rate
	Capability
	ue-Category
	UE category
	Cat-M2?

	Higher data rate
	Capability
	ce-pusch-nb-maxTbs
	Support of 2984 bits max UL TBS in 1.4 MHz in CE mode A
	Supported, Not supported

	Higher data rate
	Capability
	ce-pdsch-pusch-maxBandwidth
	Max supported PDSCH/PUSCH channel bandwidth in CE mode
	{1.4, 5, 20} MHz

	Higher data rate
	Capability
	ce-HarqAckBundling
	HARQ-ACK bundling support in HD-FDD in CE mode A
	Supported, Not supported

	Higher data rate
	Capability
	ce-pdsch-tenProcesses
	Support of 10 DL HARQ processes in FDD in CE mode A
	Supported, Not supported

	Higher data rate
	Capability
	ce-RetuningSymbols
	Required number of retuning symbols in CE mode
	0, 1, 2

	VoLTE enhancement
	Capability
	ce-puschEnhancement
	Support for new numbers of repetitions for PUSCH in CE mode A
	Supported, Not supported

	VoLTE enhancement
	Capability
	ce-schedulingEnhancement
	Support for dynamic scheduling relationships in CE mode A
	Supported, Not supported

	VoLTE enhancement
	Capability
	ce-srsEnhancement
	Support for SRS coverage enhancement in CE mode A
	Supported, Not supported

	Multicast support
	Capability
	ce-Multicast
	Support for multicast for BL/CE UE
	Supported, Not supported

	OTDOA enhancements
	Capability
	ce-otdoa-Enhancement
	Support for OTDOA enhancements
	Supported, Not supported

	OTDOA enhancements
	Capability
	ce-otdoa-MaxPrsBandwidth
	Max supported PRS signal bandwidth
	{1.4, 5, 20} MHz

	OTDOA enhancements
	Capability
	ce-otdoa-PrsFrequencyHopping
	Support for PRS frequency hopping
	Supported, Not supported


The RAN1, RAN2 and RAN4 agreements for FeMTC are listed in the FeMTC status report [3].
3 Discussion
The UE capabilities for the following features are discussed:

1. E-CID

2. OTDOA

3. SC-PTM in Idle mode
4. Higher data rates

5. Inter-frequency measurements

6. VoLTE enhancements

For each issue a short background information is provided.

1. E-CID
The RSRP/RSRQ and UE Rx-Tx time difference measurements can either be reported via LPP or via RRC (and LPPa). It is assumed that a REL-14 BL/CE UE  supporting E-CID indicates it’s support via LPP capability signalling (rsrpSup, rsrqSup, ueRxTxSup) and RRC capability signalling (ue-Rx-TxTimeDiffMeasurements-r11). The LPP signalling impact is further discussed in email discussion [96#53][LTE/eNB-IoT] Positioning LPP.
Issue 1: E-CID is an optional UE feature for a REL-14 BL/CE UE. A REL-14 BL/CE UE can signal its E-CID capabilities with the existing capability signalling in LPP and RRC and the feature is early implementable.
	Company
	Comments

	Ericsson
	The E-CID positioning method for feMTC, including LPP and RRC signalling, is assumed to work similar as in legacy LTE. 

	Intel
	We agree that in Rel-14 there are no changes needed for BL/CE UEs in terms of signalling as all E-CID methods (RSRP, RSRQ, UE Rx-Tx time difference measurements) can be supported already by Rel-13 BL/CE UEs using the existing capability signalling in LPP and RRC. The only issue is that in Rel-13 only for the E-CID RSRP method, performance requirements have been defined for BL/CE UEs of CE Mode A and CE Mode B. That means RSRQ and UE Rx-Tx time difference measurements cannot be properly supported by Rel-13 BL/CE UEs due to lack of respective performance requirements.

	Sequans
	Agree with Ericsson

	
	

	
	

	
	

	
	

	
	

	
	

	
	


2. OTDOA
It is assumed that the existing OTDOA capability signalling in LPP can be re-used for BL/CE UE:

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 need to be added to the LPP signalling due to the RAN1 enhancements (e.g. support for OTDOA enhancements, max supported PRS signal bandwidth, and support for PRS frequency hopping [2]). The LPP signalling impact is further discussed in email discussion [96#53][LTE/eNB-IoT] Positioning LPP. 
In legacy 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 [10]. 
Issue 2: OTDOA is an optional UE feature for a REL-14 BL/CE UE. A REL-14 BL/CE UE can signal its OTDOA capabilities with the existing capability signalling in LPP and RRC and the feature is early implementable. 
NOTE: Extensions to the LPP protocol to signal support for the OTDOA enhancements are discussed further in email discussion[96#53][LTE/eNB-IoT] Positioning LPP
	Company
	Comments

	Ericsson
	There is no impact on RRC signalling, but there is impact expected on LPP capability signalling to capture the OTDOA enhancements. 

	Intel
	To our understanding OTDOA can be supported already by Rel-13 BL/CE UEs using the existing capability signalling in LPP and RRC. The only issue is that in Rel-13 no performance requirements for OTDOA have been defined for BL/CE UEs of CE Mode A and CE Mode B, so that OTDOA cannot be properly supported by Rel-13 BL/CE UEs.
We agree that Rel-14 BL/CE UEs can use the existing signalling in LPP and RRC as well. In addition, Rel-14 BL/CE UEs can indicate their support of the Rel-14 OTDOA enhancements in LPP using the new capabilities ce-otdoa-Enhancement, ce-otdoa-MaxPrsBandwidth and ce-otdoa-PrsFrequencyHopping.

	Sequans
	Agree with Ericsson

	
	

	
	

	
	

	
	

	
	

	
	

	
	


3. SC-PTM in Idle mode
SC-PTM in feMTC (and NB-IoT) 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 to BL/CE UE. 
Issue 3: SC-PTM reception in RRC_IDLE for BL/CE UE 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) do not apply for BL/CE UE.
	Company
	Comments

	Ericsson
	SC-PTM reception in RRC_IDLE for BL UE and UE in CE can be captured in chapter 6 in 36.306 “Optional features without UE radio access capability parameters”.

It can be discussed further if it needs to be clarified that the existing SC-PTM capabilities do not apply to BL UE and UE in CE. 

	Intel
	We share the view that SC-PTM reception in RRC_IDLE for BL UE and UE in CE can be captured in chapter 6 in 36.306 “Optional features without UE radio access capability parameters”.

	Sequans
	Same view as Ericsson

	
	

	
	

	
	

	
	

	
	

	
	

	
	


4. Higher data rates
Issue 4a: Introduce new UE Category DL M2 and Category UL M2 with TBS of 4008 bits and maximum channel bandwidth 5 MHz
Issue 4b: Introduce new capability ce-pusch-nb-maxTbs-r14
Issue 4c: Introduce new capability ce-pdsch-pusch-maxBandwidth-r14
Issue 4d: Introduce new capability ce-HarqAckBundling-r14
Issue 4e: Introduce new capability ce-pdsch-tenProcesses-r14
Issue 4f: Introduce new capability ce-RetuningSymbols-r14
	Company
	Comments

	Ericsson
	In accordance with RAN1/RAN2 agreements

	Intel
	In accordance with RAN1 agreements shown in table above, clarifying e.g. the following points.

- Issue 4a. It needs to also indicate Cat-M1 in DL and UL as its legacy UE category. It shall be clarified that the max. BW of 5MHz is applicable for PDSCH and PUSCH in CE mode A, but only for PDSCH in CE mode B (i.e. not for PUSCH). We assume that this max. BW would be indicated via the ce-pdsch-pusch-maxBandwidth (issue 4c).

- Issue 4b. RAN1 indicated that it is applicable for "1.4 MHz in CE mode A", therefore it should need to be clarified that it is an optional feature for UEs operating in BR w/ CE mode A.

- Issue 4c. It needs to be clarified that (1) non-BL UEs can support CE mode B in connected mode with: a maximum PDSCH channel BW of either 1.4, 5 or 20 MHz, and a maximum PUSCH channel bandwidth of 1.4 MHz; and (2) non-BL UEs can support CE mode A in connected mode with: a maximum PDSCH channel BW of either 1.4, 5 or 20 MHz, and a maximum PUSCH channel bandwidth of either 1.4 or 5 MHz.

	Sequans
	Our understanding is that there are no RAN1 agreements on capabilities, as final recommendations will be agreed later (as indicated earlier in this document)
With the exception of RetuningSymbols which was not discussed in RAN2, RAN1 recommendations seem to match RAN2 agreements/assumptions so this seems acceptable.

	
	

	
	

	
	

	
	

	
	

	
	

	
	


5. Inter-frequency measurements
RAN2 agreed that the inter-frequency measurement requirements introduced in REL-14 are mandatory for a REL-14 category M1 UE, dependent on the coverage enhancement support of the UE. It was FFS if anything needed to be clarified in REL-13, where inter-frequency RSRP/RSRQ and intra-frequency RSRQ measurements are not supported [4]. And whether IOT signalling is needed for the mandatory support in REL-14. 
Issue 5a: In 36.300 section 23.7a “Support of Bandwidth Reduced Low Complexity UEs” it is clarified that inter-frequency measurements are not supported in REL-13. As a consequence the UE is not required to measure inter-frequency when the serving cell drops below the threshold (Idle mode 36.304), and the NW cannot configure inter-frequency measurement reporting in the UE (connected mode 36.331). Example text in 36.300:

In this version of the specification a BL UE or UE in CE is not required to perform inter-frequency RSRP and RSRQ and intra-frequency RSRQ measurements. Inter-frequency RSRP and RSRQ and intra-frequency RSRQ measurement reports and inter-frequency E-UTRAN handover are not supported for BL UEs or UEs in CE in this version of the specification.
Issue 5b: Introduce IOT capability signalling for the support of inter-frequency RSRP/RSRQ and intra-frequency RSRQ measurements in connected mode (ceMeasurements-r14)
	Company
	Comments

	Ericsson
	Issue 5a: it is complicated to capture in stage 3 (36.331, 36.304) that inter-frequency measurements are not supported in a complete and consistent way. In 36.331 we also typically do not capture wrong NW configurations, because there can be many (unless there is a very strong reason to do so). When it is clarified on stage 2 level that inter-frequency measurements are not supported, then this should be sufficiently clear, i.e. similar approach has been followed for NB-IoT.
Issue 5b: for IOT testing purposes it might be safer to introduce IOT capability for the connected mode inter-frequency measurements

	Intel
	Issue 5a. In our understanding RAN4 agreed that "release 13 Cat-M1 UE doesn’t support RSRQ measurement and only support intra RSRP measurement" [R4-1610657, and this should be captured in RAN2 specification, e.g. as suggested above.

Issue 5b. ok with introducing IOT capability signaling in Rel-14. 

	Sequans
	Issue 5a: we would agree to take similar approach as for NB-IoT
Issue 5b: seems acceptable to have an IOT bit.

	
	

	
	

	
	

	
	

	
	

	
	

	
	


6. VoLTE enhancements
Issue 6a: Introduce new capability ce-puschEnhancement-r14
Issue 6b: Introduce new capability ce-schedulingEnhancement-r14
Issue 6c: Introduce new capability ce-srsEnhancement-r14
	Company
	Comments

	Ericsson
	In accordance with RAN1/RAN2 agreements

	Intel
	 In accordance with RAN1/RAN2 agreements

	Sequans
	Our understanding is that there are no RAN1 agreements on capabilities, as final recommendations will be agreed later (as indicated earlier in this document)

These capabilities were not discussed/agreed in RAN2 as well.
So we propose to wait for RAN1 agreements.

	
	

	
	

	
	

	
	

	
	

	
	

	
	


4 Summary of email discussion
Three companies replied to the email discussion and provided the following feedback. 

Issue 1: E-CID is an optional UE feature for a REL-14 BL/CE UE. A REL-14 BL/CE UE can signal its E-CID capabilities with the existing capability signalling in LPP and RRC and the feature is early implementable.

Companies agreed that the RRC signalling is prepared to support E-CID in REL-14. 

Issue 2: OTDOA is an optional UE feature for a REL-14 BL/CE UE. A REL-14 BL/CE UE can signal its OTDOA capabilities with the existing capability signalling in LPP and RRC and the feature is early implementable. 

Companies agreed that the RRC signalling is prepared to support OTDOA in REL-14. 

Issue 3: SC-PTM reception in RRC_IDLE for BL/CE UE 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) do not apply for BL/CE UE.

Companies agreed that SC-PTM reception in RRC_IDLE for BL/CE UE is an optional UE feature without UE capability signaling.
Issue 4a: Introduce new UE Category DL M2 and Category UL M2 with TBS of 4008 bits and maximum channel bandwidth 5 MHz
Issue 4b: Introduce new capability ce-pusch-nb-maxTbs-r14
Issue 4c: Introduce new capability ce-pdsch-pusch-maxBandwidth-r14
Issue 4d: Introduce new capability ce-HarqAckBundling-r14
Issue 4e: Introduce new capability ce-pdsch-tenProcesses-r14
Issue 4f: Introduce new capability ce-RetuningSymbols-r14
Companies agreed that these are the capabilities indicated by RAN1, however details need to be discussed further and RAN1 may comeback on final RAN1 recommendations regarding feature groups and capability indicators for Rel-14 features

Issue 5a: In 36.300 section 23.7a “Support of Bandwidth Reduced Low Complexity UEs” it is clarified that inter-frequency measurements are not supported in REL-13. As a consequence the UE is not required to measure inter-frequency when the serving cell drops below the threshold (Idle mode 36.304), and the NW cannot configure inter-frequency measurement reporting in the UE (connected mode 36.331). Example text in 36.300:

In this version of the specification a BL UE or UE in CE is not required to perform inter-frequency RSRP and RSRQ and intra-frequency RSRQ measurements. Inter-frequency RSRP and RSRQ and intra-frequency RSRQ measurement reports and inter-frequency E-UTRAN handover are not supported for BL UEs or UEs in CE in this version of the specification.

Companies think that a clarification in RAN2 specifications is needed, and suggested 36.300 (and 36.304/36.331) can be discussed further. 

Issue 5b: Introduce IOT capability signalling for the support of inter-frequency RSRP/RSRQ and intra-frequency RSRQ measurements in connected mode (ceMeasurements-r14)

Companies think that IOT capability signalling for the support of inter-frequency RSRP/RSRQ and intra-frequency RSRQ measurements in connected mode (ceMeasurements-r14) is needed
Issue 6a: Introduce new capability ce-puschEnhancement-r14
Issue 6b: Introduce new capability ce-schedulingEnhancement-r14
Issue 6c: Introduce new capability ce-srsEnhancement-r14
Companies agreed that these are the capabilities indicated by RAN1, however details need to be discussed further and RAN1 may comeback on final RAN1 recommendations regarding feature groups and capability indicators for Rel-14 features
5 Proposed way forward
Based on the email feedback, the following way forward is proposed:

Proposal 1: E-CID is an optional UE feature for a REL-14 BL/CE UE. A REL-14 BL/CE UE can signal its E-CID capabilities with the existing capability signalling in RRC.

Proposal 2: OTDOA is an optional UE feature for a REL-14 BL/CE UE. A REL-14 BL/CE UE can signal its OTDOA capabilities with the existing capability signalling in RRC. 

Proposal 3: SC-PTM reception in RRC_IDLE for BL/CE UE is an optional UE feature without UE capability signaling captured in 36.306 chapter 6.

Proposal 4: Introduce new UE Category DL M2 and Category UL M2 with TBS of 4008 bits and maximum channel bandwidth 5 MHz.
Proposal 5: Introduce new capability ce-pusch-nb-maxTbs-r14.
Proposal 6: Introduce new capability ce-pdsch-pusch-maxBandwidth-r14.
Proposal 7: Introduce new capability ce-HarqAckBundling-r14.
Proposal 8: Introduce new capability ce-pdsch-tenProcesses-r14.
Proposal 9: Introduce new capability ce-RetuningSymbols-r14.
Proposal 10: RAN2 to discuss a clarification in 36.300 (and 36.304/36.331) that only intra-frequency RSRP measurements are supported in REL-13.
Proposal 11: Introduce IOT capability signalling for the support of inter-frequency RSRP/RSRQ and intra-frequency RSRQ measurements in connected mode (ceMeasurements-r14).
Proposal 12: Introduce new capability ce-puschEnhancement-r14.
Proposal 13: Introduce new capability ce-schedulingEnhancement-r14.
Proposal 14: Introduce new capability ce-srsEnhancement-r14.
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7 Annex A: RAN1#87 agreements for higher data rates
Larger max PDSCH/PUSCH channel bandwidth

Agreement:
· Rel-14 BL/non-BL UE in CE Mode A support independent max PDSCH/PUSCH channel bandwidth configurations.

· Rel-14 BL/non-BL UE max PDSCH and PUSCH channel bandwidths are configured semi-statically through RRC signaling.

· This does not have an impact on whether the Rel-14 DCI formats should be same size or not as Rel-13 DCI formats.

Agreement:
· The following RAN1 agreement is modified for max channel BW for PUSCH for non-BL UEs

· From 
· Rel-14 non-BL UE can support CE mode A in connected mode with a maximum PDSCH/PUSCH channel bandwidth of either 5 or 20 MHz
· To
· Rel-14 non-BL UE can support CE mode A in connected mode with a maximum PDSCH channel bandwidth of either 5 or 20 MHz
· Rel-14 non-BL UE can support CE mode A in connected mode with a maximum PUSCH channel bandwidth of 5 MHz
· Rel-14 non-BL UEs can support CE mode B in connected mode with a maximum PDSCH channel bandwidth of either 1.4, 5 or 20 MHz.

· Rel-14 non-BL UEs can support CE mode B in connected mode with a maximum PUSCH channel bandwidth of 1.4 MHz.

Agreements:

· The PDSCH Allocation for FeMTC UEs supporting larger BW is limited to resource blocks that are part of narrow bands defined in LTE Release 13 for UEs configured with 5 MHz max PDSCH channel bandwidth

· 24 PRBs is the maximum number of PRBs that can be allocated

· The PDSCH Allocation for FeMTC UEs supporting larger BW is limited to resource blocks that are part of narrow bands defined in LTE Release 13 for UEs configured with 20MHz max PDSCH channel bandwidth

· 96 PRBs is the maximum number of PRBs that can be allocated

· The PUSCH allocation for FeMTC UEs with larger BW can include at least certain PRBs that are not part of narrow bands defined in LTE Release 13

· This includes at least the central PRB in case of odd system bandwidth

· FFS: PRBs at the band edges that do not belong to any narrowband

Agreement:

· For Rel-14 BL/CE UE configured with max 5 MHz PDSCH channel bandwidth, contiguous and non-contiguous resource allocation is supported

· For Rel-14 non-BL UEs configured with max 20 MHz PDSCH channel bandwidth, contiguous and non-contiguous resource allocation is supported  

Agreement:
· PDSCH/PUSCH frequency hopping is supported for BL/CE UE operating 5 MHz maximum PDSCH/PUSCH channel bandwidth.

· Reuse Rel-13 frequency hopping RRC parameters.

· FFS how to handle center PRB in odd system bandwidths

· FFS whether wrap-around can occur

· It is up to eNB implementation to ensure that frequency hopping error cases with wrap-around (e.g. for PUSCH or for PDSCH with UE bandwidth smaller than system bandwidth) do not occur.

· This does not preclude specifying a UE behavior for these cases.

· PDSCH/PUSCH frequency hopping can be dynamically enabled and disabled via DCI in CE Mode A.

Larger max PDSCH/PUSCH TBS

Agreement:
· Use 4-bit MCS field for PDSCH/PUSCH for BL/CE UE configured with larger max PDSCH/PUSCH channel bandwidth.

· For BL/non-BL UE configured with max 5 MHz PDSCH/PUSCH channel bandwidth in CE mode A, adopt TBS table for PDSCH/PUSCH in R1-1613356.

· For BL/non-BL UE configured with max 5 MHz PDSCH/PUSCH channel bandwidth in CE mode B, adopt TBS table for PDSCH/PUSCH in R1-1613356 with ITBS≤9.

· For non-BL UE configured with max 20 MHz PDSCH channel bandwidth, max DL TBS is 31704 bits.

Agreement:
· Soft buffer size for 5-MHz BL UE is 73152 bits (75% of full buffer size corresponding to a max TBS of 4008 bits and 8 DL HARQ processes).

· The same soft buffer size (73152 bits) applies to 5-MHz BL UE supporting 10 DL HARQ processes.

Agreement:

· PDSCH rate matching for 5-MHz BL UEs uses Limited Buffer Rate Matching (LBRM) with 25% reduction of buffer size, corresponding to a code rate of 4/9

HARQ-ACK bundling in HD-FDD

Agreement: 

· When HARQ-ACK bundling is RRC configured, non-bundled transmission is still possible, where the repetition numbers of the different channels are used in the same way as in Rel-13 eMTC. 

· At least in non-repetition case, the maximum number of HARQ-ACK bundles before switching to UL is 3.

· FFS whether repetition case is supported

· The maximum number of PDSCH TBs in all bundles before switching to UL is 10.

· The switch time between DL and UL is FFS between:

· Indicated in the DCI
· Implicitly based on the specification

Agreement:

· If repetition is used for M-PDCCH or PDSCH, HARQ-ACK bundling is not used

Continue discussion at RAN1#88.

DCI definition

Working assumption:
· When the 10 HARQ process feature is enabled by RRC,

· The HARQ Process Number field in the DCI is increased to 4 bits.

Others
Agreement:
· If the UE indicates it needs one symbol for retuning, then:

· When retuning between two PUSCH narrowbands, the guard period is the last SC-FDMA symbol in the previous UL subframe

· When retuning between two PUCCH resources, the guard period is the last SC-FDMA symbol in the previous UL subframe

· When retuning from a PUSCH narrowband to a PUCCH resource, the guard period is the last SC-FDMA symbol in the previous UL subframe

· When retuning from a PUCCH resource to a PUSCH narrowband, 

· If the PUCCH uses a shortened PUCCH format, the guard period is the last SC-FDMA symbol in the previous UL subframe and any potential SRS transmission is dropped.
· Otherwise, the guard period is the first SC-FDMA symbol in the next UL subframe.
� 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.





10

