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1. Introduction

Considering Rel-12 schedule, the RAN WGs need to prepare Rel-12 UE capability documents designating certain features as mandatory or optional (needs of network signaling) in order to help introducing signaling to support the optional feature implementations. In this contribution, we show the draft excel spreadsheet on it.
2. Discussion
The following is a draft excel spread sheet capturing the potential Rel-12 UE feature group list. We note that there are several FFS parts considering current progress of Rel-12 which needs to be updated based on the upcoming WG meeting agreements.
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R1-141739 UE feature list on Rel-12 LTE.xls

Rel-12 feature list


			


						WI			#			Feature group			Components			Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10 features)			Need for eNB to know whether the
feature is supported by the UE
(what happens if eNB does not know?)			Consequences if the feature
 is not supported by the UE			Need of FDD/TDD differentiation			RAN5 implication			Note			Responsible WG			RAN WG recommendation			TSG-RAN decision


						1. DL MIMO enhancements			1-1			DL MIMO enhancements			1) Rel. 12 4-Tx codebook (Associated CSI feedback enhancement)
2) PUSCH feedback mode 3-2			1) TM8, 9, and 10
2) TM4, 6, 8, 9, and 10			Yes			1) Rel-12 4TX codebook not possible
2) Subband CSI/PMI on PUSCH not possible												RAN1


									1-2																											RAN1


									1-3


						2. LTE TDD-FDD CA joint operation			2-1			TDD-FDD CA			1) FDD cell is the primary cell, while at least one TDD cell is a secondary cell
[FFS] 2) TDD cell is the primary cell, while at least one FDD cell is a secondary cell			DL CA and UL CA			Yes			A cell on TDD band and a cell on FDD band cannot be used simultaneously									RAN1 sees no need for new RRC parameters in order to support TDD-FDD CA from RAN1 perspective as indicated in R1-141065			RAN1


									2-2


									2-3


						3. SCE Physical Layer			3-1			256QAM			[FFS] 256QAM demodulation			None			Yes			256QAM demodulation not possible												RAN1


									3-2			[FFS] Small cell discovery			[FFS] Small cell on/off based on discovery signal-based measurement and report			None			Yes			Efficient small cell on/off operation for transition time reduction not possible												RAN1


									3-3			[FFS] RIBS						None			No			-												RAN1


						4. D2D			4-1			[FFS] D2D Broadcast communication			[FFS] 1) Mode 1 resource allocation
[FFS] 2) Mode 2 resource allocation
[FFS] 3) D2D synchronization procedure
[FFS] 4) D2D communication signal transmission and reception			None			Yes			D2D broadcast communication is not possible												RAN1


									4-2			[FFS] D2D discovery			[FFS] 1) Type 1 resource allocation
[FFS] 2) Type 2 resource allocation
[FFS] 3) D2D synchronization procedure
[FFS] 4) D2D discovery signal transmission and reception			None			Yes			D2D direct discovery is not possible												RAN1


									4-3


						5. NW assisted IC for LTE			5-1			PDSCH interference handling						None			Yes			UE cannot apply Rel-12 PDSCH interference cancellation												RAN1


									5-2


									5-3


						6. Low cost MTC UE for LTE			6-1			Low cost MTC			1) Peak rate reduction
- Maximum TBS of 1000 bits for unicast transmission on PDSCH
- Maximum TBS of 2216 bits for data types referenced by SI-RNTI, P-RNTI, and RA-RNTI
2) [FFS] Bandwidth reduction
- [FFS] PDSCH assignment with limited number of PRBs
3) [FFS] Single receiver RF
4) [FFS] Half-duplex capability			None			Yes			Cost reduction is not achieved.			No need						UE category 0 was agreed in RAN2			RAN1


									6-2


									6-3


						7. eIMTA			7-1			eIMTA			1) Explicit L1 signalling of reconfiguration by UE-group-common (e)PDCCH on Pcell CSS
2) Scheduling/HARQ timing followed a DL/UL reference configurations
3) Subframe set dependent UL power control
4) Subframe set dependent CSI measurement / feedback			None			Yes			Downlink scheduling opportunities are reduced if eIMTA is operated on the same cell			N.A. (TDD only feature)									RAN1


									7-2


									7-3


						8. LTE coverage enhancements			8-1			Enhanced TTI bundling			1) Support 3 HARQ processes for FDD			None			Yes			Coverage extension not possible									This feature was agreed in RAN2.			RAN1


									8-2


									8-3


						9. MBMS MDT			9-1			Enhanced measurements for MBMS			MBSFN RSRP, MBSFN RSRQ and MCH BLER									MBSFN UE Measurements is not possible


									9-2


									9-3


						10. Dual Connectivity			10-1


									10-2


									10-3


						11. HetNet mobility enhancements			11-1


									11-2


									11-3


						12. Smart Congestion Mitigation			12-1


						13. WLAN/LTE Radio Interworking			13-1


									13-2


									13-3


						14. RAN enhancements for MTC and others			14-1


									14-2


									14-3


						15. Beidou for LTE			15-1


						16. Increasing the min. num. of freqs to monitor			16-1			Num. of monitoring layers			Increasing Num. of monitoring layers than that of layers defined in Rel.8			None			FFS			Monitoring on larger num. of layers is impossible.			No Need			FFS						RAN4


						17. Interf. cancel and suppress recv. for SU-MIMO			17-1			SU-MIMO Advanced receiver for CRS-based TM			Inter-stream interference canceller for CRS-based TM			TM2, 3, 4, 6			FFS			FFS			No Need			FFS						RAN4


									17-2			SU-MIMO Advanced receiver for DMRS-based TM			Inter-stream interference canceller for DMRS-based TM			TM9, 10			FFS			FFS			No Need			FFS						RAN4


						18. Other			18-1


									18-2


									18-3








(Reference) Rel-11 feature list


			


						WI			#			Feature group			Components			Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10 features)			Need for eNB to know whether the
feature is supported by the UE
(what happens if eNB does not know?)			Consequences if the feature
 is not supported by the UE			Need of FDD/TDD differentiation			RAN5 implication			Note			Responsible WG			RAN WG recommendation			TSG-RAN decision


						1. CA enhancements			1-1			Multiple TA			1) Non contention based RA procedure on SCell
2) TAG Addition (, modification) and Release
  - with the (non handover) reconfiguration procedure
  - with the handover procedure
3) TAG release at RRC connection re-establishment
4) multiple timing advance commands
5) multiple time alignment timers
6) TA timer expiring releated actions
7) Virtual PH reporting of PRACH on SCell (NOTE: Virturl PHR was introduced from Rel-10.)			UL CA			Yes			Multiple TA not possible			Allow to be different

Since capability is signalled per band combination, it allows to differentiate between FDD and TDD. No additional signalling is required.			Yes

WI for approval at RAN#60 (TBD)			Capability needs to be signalled per band combination as it depends on RF design. It could be considered to make mandatory for inter-band UL CA band combinations. Otherwise (i.e., intra-band UL CA band combinations) it is optional.			RAN2			Optional for intra-band UL CA band combinations.

FFS for inter-band UL CA band combinations.			Optional for intra-band UL CA band combinations.

Mandatory for FDD inter-band UL CA band combinations.

Optional for TDD inter-band UL CA band combinations.


									1-2			Different UL/DL configuration			1) TDD inter-band CA with different UL/DL configuration			TDD CA			Yes			Inter-band TDD CA with different UL-DL configuration on different bands is not supported			N.A. (TDD only feature)			Yes

WI for approval at RAN#60 (TBD)						RAN1			Mandatory for inter-band TDD CA capable UEs			Mandatory for inter-band TDD CA capable UEs


									1-3			Simultaneous Tx/Rx for TDD			1) support simultaneous transmission and reception on supported band combination			CA			Yes			Not possible to schedule UE			only TDD feature			Yes

WI for approval at RAN#60 (TBD)			Capability signalling for simultaneous Tx/Rx for TDD inter-band CA operation is already agreed.			RAN4			Optional with capability signalling			Optional with capability signalling


									1-4			PDCP SN extension			1) 15bit PDCP SN for RLC-AM DRB
2) full configuration HO towards eNB not supporting PDCP SN extension			None			Yes			There is a potential risk of HFN unsynchronisation during handover when higher data rate is served.			Not allow to be different

There is no difference between FDD and TDD technically.			Yes

WI for approval at RAN#60 (TBD)			Could consider to make it conditionally mandatory for Category 6 - 8 Rel-11 UEs (FFS). But in order to support it for other categiries a capability bit would still be needed.			RAN2			FFS for Cat.6-8 UEs			Optional with capability signalling


									1-5			Multi ACK and CSI reporting			1) Multi-cell HARQ-ACK and periodic CSI reporting and SR on PUCCH format 3			FDD CA with more than 2 carriers
or
TDD CA			Yes			Transmit periodic CSI + HARQ-ACK +SR on PUCCH format 3 is not supported			Need
since the mapping of HARQ-ACK and the dropping rules for CSI is different with PUCCH format3 in TDD and FDD			Yes

WI for approval at RAN#60 (TBD)						RAN1			Optional with capability signaling			Optional with capability signalling


									1-6			SORTD PUCCH format 1b with CS for CA			1) SORTD for HARQ feedback with PUCCH format 1b CS			1) CA and two-AntennaPortsForPUCCH-r10			Yes			SORTD PUCCH format 1b with CS is not supported in carrier aggregation			Need
since the mapping table design is different between TDD and FDD;			Yes

WI for approval at RAN#60 (TBD)						RAN1			Optional with capability signaling			Optional with capability signalling


						2. eDDA			2-1			Power preference indication			1) Power preference indication (default, low power consumption)
2) Prohibit timer for power preference indication			None			Yes

Capability signalling agreed			NW cannot optimise configurations for UE power saving based on UE preference.			Not allow to be different

There is no difference between FDD and TDD technically.			Yes

WI approved at RAN#59			Capability signalling for Power Preference Indication is agreed.			RAN2			Optional with capability signalling			Optional with capability signalling


						3. MBMS SC			3-1			Service continuity			1) Autonomous prioritization of MBMS frequency in RRC_IDLE
2) MBMS capable frequencies indication in RRC_CONNECTED
3) MBMS interest indication in RRC_CONNECTED
4) new MBMS SIB acquisition			Rel-9 MBMS			No			Support of MBMS service continuity is restricted.			N.A

UE Capability/FGI is not introduced.			Yes

WI approved at RAN#59			(It was proposed to consider to make it conditionally mandatory for Rel-11 UEs supporting MBMS. Other companies consider it should still be optional)
It was also commented that at least the IDLE mode behaviour could be mandated.			RAN2			Optional without capability signalling			Optional with capability signalling


						4. NW based positioning			4-1			Network support for NBSP			(no UE related function)
1) E-SMLC based architecture with LMU as a logical node
2) Related interfaces support (SLm (E-SMLC and LMU) and LPP-a (E-SMLC and eNB))			None			No			N.A (no UE related function)						N.A			no UE related function			RAN2			N.A (no UE relaterd function)			N.A (no UE related function)


						5. FeICIC			5-1			CRS interference handling			1) CRS interference handling
2) Number of CRS ports configuration for neighboring cells
3) Subframe containing CRS configuration for neighboring cells			None			Yes			CRS interference from neighbor cells cannot be mitigated			No need			Yes

WI for approval at RAN#60 (TBD)			Capability signalling for CRS interference handling is already agreed.			RAN1/4			FFS			Mandatory


									5-2			SS and common channel interference handling			1) SS interference handling
2) MIB interference handling
3) Dedicated RRC signaling for SIB1 acquisition			CRS interference handling [5-1]			Yes			No improved detection of system information in the presence of dominant interferers with 9dB bias, with radio-frame-boundary and subframe alignment			Allow to be different			Yes

WI for approval at RAN#60 (TBD)			RAN4 may reply the recommendation determind by RAN4 jointly with RAN1.			RAN1/4			FFS			Mandatory for TDD

Optional for FDD


						6. IDC			6-1			FDM and TDM based solutions			1) IDC indication (intereferences start / stop / modify)
2) IDC assistance information
3) FDM solution (inter-frequency handover within E-UTRAN)
4) New DRX parameters for TDM solution
5) Autonomous transmission denial			None			Yes 

Capability signaling already agreed			UE cannot report the IDC problem to the network.			Allow to be different			Possibly but subject to associated core spec WI proposal and/or market demand			Capability signalling for IDC is already agreed.			RAN2			Optional with capability signalling			Optional with capability signalling


						7. CoMP			7-0			DL CoMP operation with a single CSI process			1) PDSCH Transmission Mode 10 with 1 CSI process
    - Channel estimation on non-zero-power CSI-RS resource
    - Interference measurement on UE specific IMR
    - DL UE specific CSI-RS/DM-RS sequence configuration
    - Periodic/aperiodic CSI reporting
    - Downlink control signaling to support PDSCH rate matching and demodulation
    - Antenna port quasi-colocation assumptions
    - Support of 1 CSI process per CC			None			Yes			DL CoMP operation with a single CSI process not possible			Need
since feedback modes, e.g., no-RI/PMI CSI, will be different
[FFS] CSI reference resource difference between FDD and TDD			Yes

WI approved at RAN#59						RAN1			FFS			Optional


									7-1			DL CoMP operation with multiple CSI processes			1) PDSCH Transmission Mode 10 with multiple CSI processes    
    - Support of 3 or 4 CSI processes in both single carrier and CA operation based on capability signaling			DL CoMP operation with a single CSI process [7-0]			Yes			DL CoMP operation with multiple CSI processes not possible			Need
since feedback modes, e.g., no-RI/PMI CSI, will be different
[FFS] CSI reference resource difference between FDD and TDD			Yes

WI approved at RAN#59			Capability signalling for this feature is covered by "supportedCSI-Proc-r11".			RAN1			Optional with capability signaling			Optional with capability signalling


									7-2			UL CoMP operation			1) UE specific UL DM-RS/PUCCH sequence and CS hopping configuration
2) SRS power control with extended range of SRS power offset
3) UE specific configuration for dynamic PUCCH format 1a/1b resource			None			Yes			Only standard transparent UL CoMP possible			No need			Yes

WI approved at RAN#59			main gain is expected on network level when many UEs implement it, not so much on link level for UEs implementing it			RAN1			Mandatory with capability signalling			Mandatory with capability signalling


						8. RAN overload control for MTC			8-1			Extended Access Barring			1) EAB modification indication (eab-ParamModification) in Paging
2) SIB14 is included as one of the "required" system information for RRC_IDLE
3) Acquiring SIB14 immediately, i.e., without waiting for the next modification period boundary
4) EAB check procedure (barred/ not barred)			Delay torelant access			No			Extended access barring control cannot work.			N.A

UE Capability/FGI is not introduced.			Yes and core spec WI proposal is expected later						RAN2			Mandatory for UEs supporting access subject to EAB			Mandatory for Ues supporting access subject to EAB


						9. eMDT			9-1			Scheduled IP thoughput/ Data volume measurement			(no UE related function)
1) Performing IP throughput/ data volume measurement at the eNB.
2) Associating IP throughput/ data volume with available location information at the eNB			None			No			N.A (no UE related function)						N.A			no UE related function			RAN2			N.A (no UE relaterd function)			N.A (no UE related function)


									9-2			Accessibility measurement			1) Logging of information related to RRCConnectionEstablishment failure when T300 expired
2) ConnectionEstablishment failure report is reported without configuration from the network (similar with RLF report)			None			No			NW cannot obtail the log of RRCConnectionEstablishment failure.			N.A

UE Capability/FGI is not introduced.			Yes

WI approved at RAN#59			Capability signalling is not required even if it is optional.			RAN2			FFS			Mandatory w/o capability signalling


									9-3			Enhanced location information			1) The UE may be configured to activate GNSS for obtaining location information for MDT
2) UE Tx - Rx time difference (already introduced from Rel-9)			Standalone GNSS support (Optional in Rel-10)
or
UE Tx - Rx time difference (Optional in Rel-9)			Yes			eNB cannot request to obtain GNSS location information from UE.			Not allow to be different

In Rel-10, standalone GNSS support is not allowed to be different. It is also applicable to UE Tx-Rx time difference			Yes

WI approved at RAN#59			Support of either standalone GNSS or UE Tx - Rx difference by capability signalling also indicates the support of enhanced location information			RAN2			Optional with capability signalling			Optional with capability signalling


									9-4			Event triggers for Immediate MDT			The UE is enable to report (available) location information for events other than A2 and periodic			Immediate MDT (mandatory)
Standalone GNSS support (Optional in Rel-10)			No for Immediate MDT
Yes for Standalone GNSS support			eNB cannot obtain RRM measurements with location information			Not allow to be different

In Rel-10, standalone GNSS support is not allowed to be different			Yes

WI approved at RAN#59			Support of standalone GNSS by capability signalling also indicates the support of enhanced location information. As the behaviour is same as Rel-10 Immediate MDT, the same principle can be applied.			RAN2			Mandatory for all Rel-11 UEs.

UE may still not support reporting of the detailed location information.			Mandatory for all Rel-11 Ues.

UE may still not support reporting of the detailed location information.


									9-5			Enhanced collection of UL measurement			(no UE related function)
Measurement of cell level Received Interference Power (RIP) by the eNB.			None			No			N.A (no UE related function)						N.A			no UE related function			RAN2			N.A (no UE relaterd function)			N.A (no UE related function)


						10. DL control channel enhancement			10-1			EPDCCH reception			1) Receiving DCI on UE specific Search Space on EPDCCH			None			Yes			UE can not receive EPDCCH			Need
PUCCH resource allocation for ePDCCH is different between FDD and TDD, i.e. mapping of multiple DL into single UL			Yes

WI approved at RAN#59			main gain is expected on network level when many UEs implement it, not so much on link level for UEs implementing it			RAN1			FFS			Optional


						11. Improved Minimum Performance Requirements			11-1			MMSE-IRC receiver except for TM9			1) MMSE-IRC receiver except for TM9			None			None			MMSE-IRC capability with all the transmission modes except TM9 not possible			No need			Yes

WI for approval at RAN#60 (TBD)						RAN4			Optional w/o capability signalling			Optional w/o capability signalling


									11-2			MMSE-IRC receiver for TM9			1) MMSE-IRC receiver for TM9			PDSCH TM9 [FGI 103]			None			MMSE-IRC for TM9 not possible			No need			Yes

WI for approval at RAN#60 (TBD)						RAN4			Optional w/o capability signalling			Optional w/o capability signalling


						12. Other			12-1			TDD special subframe			1) New TDD special subframe
2) New subframe configuration in SIB1			None			Yes.

Otherwise, eNB cannot know UEs which can be scheduled in the new special subframe.			new TDD special subframe cannot be applied			N.A. (TDD only feature)			Yes

WI approved at RAN#59						RAN1			Mandatory
[FFS] with capability signalling			Mandatory with capability signalling


									12-2			ZUC			Addition of ZUC algorithm for integrity protection and encryption			None			Yes

UE security capabilities are obtained from MME.			ZUC cannot be applied						N.A			SA3 should be the responsible WG. TS 33.401 already specifies that UEs and eNBs may implement ZUC			N.A			N.A			N.A


									12-3			vSRVCC			1) Bearer combination for voice-only SRVCC (Conversational / speech CS RAB)
2) Bearer combination for voice and video SRVCC (Conversational / unknown / UL:64 DL:64 kbps CS RAB)			SRVCC [FGI 9/11/27]			No			vSRVCC not possible			N.A

UE Capability/FGI is not introduced.			No			Capability signalling already introduced in NAS layer			RAN2			Optional
(No AS capability signalling is required)			Optional
(No AS capability signalling is required)


									12-4			Enhancement towards RLF report			1) Inclusion of timestamp information and "RLF triggers"
2) Inclusion of previous UTRAN cell ID (PSC and CGI if available) and selected UTRAN cell ID (PSC) for inter-RAT MRO			Rel-10 RLF report (mandatory)			No			eNB cannot obtain identified timing of RLF occurrence and necessary information for MRO analysis			N.A

UE Capability/FGI is not introduced.			Yes

WI approved at RAN#59			Some companies consider it mandatory since the underlying feature (RLF Reporting) is mandatory as well.
Other companies think that such a requirement could prevent UEs from implementing Rel-11			RAN2			FFS			Mandatory w/o capability for intra-LTE enhancements
Optional w/o capability for inter-RAT MRO


									12-5			Wideband RSRQ measurements			1) Network triggered RSRQ measurements with wider bandwidth			None			Yes			Network triggerd wideband RSRQ measurement is possible.			No Consensus,
Decision after technical details agreed			FFS						RAN4			No Consensus,
Decision after technical details agreed			Optional


									12-6			ROHC context continuation			1) ROHC context continuation upon handover within the same eNB for UM bearers			None			Yes			ROHC context continuation not possible			Not allow to be different

There is no difference between FDD and TDD technically.			Possibly but subject to associated core spec WI proposal and/or market demand			Capability signalling is required			RAN2			Optional with capability signalling			Optional with capability signalling


									12-7			RRC Connection Reject with deprioritisation			1) Reject with deprioritising the current carrier frequency
2) Reject with deprioritising all E-UTRAN frequencies
3) Configurable timer (T325) considering the carrier deprioritisation as valid			None			No			UE cannot connect to the NW in the case where E-UTRAN is congested, but the other RATs are not.			N.A

UE Capability/FGI is not introduced.			Possibly but subject to associated core spec WI proposal and/or market demand						RAN2			Optional without capability signalling			Optional without capability signalling


									12-8			CDMA2000 network sharing			1) network sharing mechanisms for LTE - CDMA2000 interworking			None			Yes			CDMA2000 network sharing not possible			Not allow to be different

There is no difference between FDD and TDD technically.			Possibly but subject to associated core spec WI proposal and/or market demand			Capability signalling is required			RAN2			Optional with capability signalling			Optional with capability signalling
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