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1. Introduction

Considering Rel-11 schedule, RAN WG need to prepare Rel-11 UE capability documents to 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
Following is a draft excel spread sheet to try to catch up the Rel-11 UE feature group list. Please note that there are multiple FFS issues considering current progress of Rel-11, and we need to update it based on upcoming WG meeting agreements.
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DRAFT initial list on LTE Rel-11 capabilities.xlsx

Rel-11 list





						WI			#			Feature group			Components			Prerequisite feature groups 
(listed in this sheet or Rel-8/9/10 FGIs/optional capabilities)			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			Note			Responsible WG			RAN WG recommendation


						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			None			Yes			Multiple TA not possible						RAN2


									1-2			Cell-specific TDD configuration			1) HARQ feedback support
2) PDCCH monitoring in PDCCH-subframe in Active time			None			Yes			Different TDD configuration among cells not possible						RAN1


									1-3			PDCP SN extension			1) 14bit PDCP SN
[FFS]			[FFS]			[FFS]			[FFS]						RAN2


									1-4			Advanced feedback			1) Multi-cell CSI reporting
2) Multi-cell ACK and CSI reporting
3) HARQ-ACK spatial bundling for PUCCH format 3
 - when the number of HARQ-ACK bits is less than 21 and more than 10			None			Yes			Advanced CA operation not possible						RAN1


						2. eDDA			2-1			Power preference indication			Power preference indication			None			[FFS]

Being discussed by email [78#43]			NW cannot optimise configurations for UE power saving based on UE assistance information.						RAN2


									2-2			Mobility asistance information			Mobility assistance information in RRC connection setup 			None			[FFS]

Being discussed by email [78#44]			NW cannot optimise configurations for RRM based on UE assistance information.						RAN2


						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			None			No			MBMS service continuity not possible						RAN2


						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)			no UE related function			RAN2


						5. FeICIC			5-1			CRS interference handling			1 CRS interference cancelation
1) Number of CRS ports configuration for neighboring cells
2) Subframe containing CRS configuration for neighboring cells			Rel-10 eICIC [FGI 115]			Yes

Capability signaling already agreed.			CRS interference from neighbor cells cannot be cancelled.			Capability signalling for CRS interference handling is already agreed.			RAN2


									5-2			[FFS] SS and common channel interference handling			[FFS] 1) SS interference cancelation
[FFS] 2) MIB interference cancelation
[FFS] 3) SIB interference cancelation
[FFS] 4) Paging interference cancelation
[FFS] 5) MIB signaling configuration
[FFS] 6) SIB signaling configuration
[FFS] 7) Paging signaling configuration			[FFS]			[FFS]			[FFS]						RAN1


						6. IDC			6-1			Interference avoidance for IDC			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			IDC interference cannot avoided.			Capability signalling for IDC is already agreed.			RAN2


						7. CoMP			7-1			DL CoMP operation			1) Multiple non-zero-power CSI-RS resource configuration
[FFS] 2) Interference measurement resource configuration
3) DL CSI-RS/DM-RS sequence configuration
[FFS] 4) Periodic/aperiodic CSI feedback configuration
[FFS] 5) CRS pattern and PDSCH rate matching configuration
[FFS] 6) CSI-RS based RSRP measurement
[FFS] 7) New measurement report triggering for CoMP (e.g., C1, etc.) 			None			Yes			DL CoMP operation not possible 						RAN1


									7-2			UL CoMP operation			1) UL DM-RS/SRS/PUCCH sequence and CS hopping configuration
[FFS] 2) SRS power control configuration			None			Yes			Only standard transparent UL CoMP possible						RAN1


						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)			None			No			Extended access barring control cannot work.						RAN2


						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)			no UE related function			RAN2


									9-2			Accessibility measurement			1) Logging of RRCConnectionEstablishment failure when T300 expired
2) FFS whether the UE log the following: number of Random Access Preambles transmitted, Indication whether the maximum transmission power was used, Number of Msg3’s sent, contention detected 
3) ConnectionEstablishment failure report is reported without configuration from the network (similar with RLF report)			[FFS]			[FFS]			NW cannot obtail the log of RRCConnectionEstablishment failure.						RAN2


									9-3			Enhanced location information			1) The UE may be configured to activate GNSS for obtaining location information for MDT			Standalone GNSS support (Optional in Rel-10)			Yes

Capability signaling already introduced in Rel-10			eNB cannot request to obtain GNSS location information from UE.						RAN2


									9-4			Event triggers for Immediate MDT			[FFS] The UE is enable to report (available) location information for events other than A2 and periodic			[FFS]			[FFS			[FFS]						RAN2


									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)			no UE related function			RAN2


									9-6			Enhancement towards RLF report			[FFS] Inclusion of timestamp information			[FFS]			[FFS]			[FFS]						RAN2


						10. DL control channel enhancement			10-1			ePDCCH reception			1) Allocation scheme
 - Distributed alocation
 - Localized alocation
[FFS] 2) Transmission scheme
 - UE-specific beamforming
 - Spatial diversity
[FFS] 3) DCI format type
 - (Format 0, 1A, 2C, 4)			PDSCH TM9 [FGI 103]			Yes			UE can not receive ePDCCH						RAN1


						11. Improved Minimum Performance Requirements			11-1			MMSE-IRC receiver except for TM9			1) MMSE-IRC receiver
2) CRS based CSI feedback for IRC receiver
			None			None			MMSE-IRC except for TM9 not possible						RAN4


									11-2			MMSE-IRC receiver for TM9			1) MMSE-IRC receiver for TM9
2) CSI-RS based CSI feedback for IRC receiver
			PDSCH TM9 [FGI 103]			None			MMSE-IRC for TM9 not possible						RAN4


						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						RAN1


									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						RAN2


									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]			Yes			vSRVCC not possible						RAN2


									12-4			Inter-RAT MRO			[FFS] Support of RLF reporting for RLF occurrence in UTRAN. FFS whether UTRAN RLF can be reported in LTE and vice-versa.			[FFS]			[FFS			[FFS]						RAN2



































(Reference) Rel-10 list





						WI			#			Feature group			Components			Prerequisite feature groups			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			Note			RAN2 recommendation


						1. CA			1-1			Basic DL CA operation			N = number of DL CCs which the UE can aggregate, where N is conveyed by UE capability signaling for each band / band combination

1) PDSCH starting position determination by decoding of PCFICH, on N Serving Cells
2) PDCCH monitoring for C-RNTI on UE specific search space, on N Serving Cells
3) PDSCH reception, on up to N Serving Cells
4) A/N feedback, for up to N Serving Cells altogether on:
  - PUSCH
  - PUCCH format 1b with channel selection
     -> for FDD and TDD using mode a (N/A when there are more than 4 A/N bits)
     -> for TDD using mode b (time and spatial domain A/N bundling)
  - only if UE supports more than 4 A/N bits, PUCCH format 3
5) CQI/PMI/RI
  - aperiodic reporting, for any of the N Serving Cells, as per CQI request in UL grants
  - periodic reporting, for N Serving Cells, as per RRC configuration
6) 1 DL-SCH and 1 HARQ entity, for each of the N Serving Cells
7) HARQ entity initialization/removal at SCell addition/release
8) Procedures related to SCell activation/deactivation			None			Yes

However, additional signaling not needed.
- support of these features are mandatory for
  UEs indicating support of N > 1
- support of PUCCH format 3 is mandatory for
  UEs indicating support of more than 4 A/N bits
  (i.e. for FDD, mandatory for UEs indicating
   support of N > 2, and for TDD, mandatory for
   UEs indicating support of N > 1)			DL CA operation not possible.			Although considered to be basic features for this group, it was indicated that IOT opportunities may possibly become an issue for:

 18) Measurement reporting trigger Event A6
       - If this is not supported, SCell
         management may become suboptimal
         for certain CA deployments (e.g. CA
         deployment scenarios 3, 4 described
         in TS 36.300).

 19) SCell addition within the Handover to
      EUTRA procedure
       - If this is not supported, CA cannot be
         configured within the HO to EUTRA
         procedure, but can only be configured
         in EUTRA after the HO to EUTRA
         procedure.			Mandatory for UEs supporting DL CA.
(Nnot required otherwise.)


															9) SCell addition, modification and release
  - with the (non handover) reconfiguration procedure
  - with the handover procedure
10) SCell release at RRC connection re-establishment
11) SCell measurement result inclusion in Measurement Reports
12) Best non-serving cell reporting in Measurement Reports
13) NeedForGaps indicaton for each measurement band for each operating band / band combination
14) Periodical measurement on SCCs
15) Measurement reporting trigger Event A1, for SCell
16) Measurement reporting trigger Event A2, for Scell
17) Autonomous measurement identity removal
18) Measurement reporting trigger Event A6
19) SCell addition within the Handover to EUTRA procedure (only relevant if UE supports HO to EUTRA)


									1-2			Basic UL CA operation			M = number of UL CCs which the UE can aggregate, where M is conveyed by UE capability signaling for each band / band combination

1) PUSCH transmission, on up to M Serving Cells
2) PHICH reception, for PUSCH transmissions on up to M Serving Cells
3) Periodic SRS transmission, on M Serving Cells, as per RRC configuration
4) Power control on a per Serving Cell basis
5) Power scaling for PUSCH transmissions on up to M Serving Cells
6) Pathloss reference set to SIB2 linked DL
7) 1 UL-SCH and 1 HARQ entity, for each of the M Serving Cells
8) Logical channel prioritization with up to M UL grants
9) BSR behavior for multiple BSR generation
10) Extended BSR size
11) Pcmax,c and Type 1 PH reporting, for M Serving Cells, with extended PH MAC control element			Basic DL CA operation [1-1]			Yes

However, additional signaling not needed.
- support of these features are mandatory for
  UEs indicating support of M > 1			UL CA operation not possible.			For Extended BSR size, it was agreed during RAN2#72bis that this feature is at least mandatory for UL CA/MIMO capable UEs.

Although considered to be a basic feature of this group, it was indicated that IOT opportunities may possibly become an issue for:

 3) Periodic SRS transmission, on M Serving
    Cells, as per RRC configuration
     - If neither aperiodic SRS nor periodic SRS
       on SCells are supported, it would be
       difficult to exploit frequency scheduling
       gains on SCells. Aperiodic SRS is handled
       under the MIMO related feature list provided
       by RAN1.			Mandatory for UEs supporting UL CA.
Not required otherwise.


									1-3			Cross carrier scheduling			1) PDSCH starting position determination as per RRC configuration
2) PDCCH monitoring for C-RNTI on more than one UE specific search spaces on a Serving Cell
3) DL assignments with carrier indicator
4) If UE supports M > 1, UL grants with carrier indicator
5) If UE supports M > 1, Pathloss reference set to PCell instead of SIB2 linked DL
6) If UE supports M > 1, PHICH reception for PUSCH, where the PHICH DL and PUSCH UL are not SIB2 linked (*)			Basic DL CA operation [1-1]

If UE supports M > 1:
Basic UL CA operation [1-2]			Yes			Cross carrier scheduling not possible.
Performance may be suboptimal in HetNet scenario.			(*) It was commented that there may be no need to explicitly state this feature, since from the viewpoint of PDCCH and PHICH, the behavior seems to be similar for non cross carrier scheduling operation

Implementation complexity is marginal compared to "Basic DL/UL CA operation", however, IOT opportunities may not be available by the first CA deployments.

Although considered to be a basic feature of this group, it was indicated that IOT opportunities may possibly become an issue for:

 5) If UE supports M > 1, Pathloss reference set
    to PCell instead of SIB2 linked DL
     - If this is not supported, UL performance
       may become suboptimal for HetNet
       deployments.			FFS if mandatory or optional for UEs supporting CA.
Not required otherwise.


									1-4
(moved
to 4-11)			Multi-cluster PUSCH			1) Multi-cluster PUSCH transmission (resource allocation type 1)
2) Pcmax,c and Type 1 PH reporting with extended PH MAC control element			None			Yes			Multi-cluster PUSCH operation not possible.
Possible further frequency scheduling gains from multi-cluster operation cannot be exploited.			This feature refers to multi-cluster PUSCH operation within one carrier.
The capability to receive UL grants in DCI format 0 with the multi-cluster flag is mandatory for all Rel-10 UEs (even for UEs not supporting multi-cluster PUSCH).
The capability to receive UL grants in DCI format 4 with the multi-cluster flag is mandatory for all UL MIMO capable UEs (even for UEs not supporting multi-cluster PUSCH).


									1-5
(moved
to 4-12)			Simultaneous PUCCH and PUSCH			1) Simultaneous transmission of PUCCH and PUSCH
2) Power scaling with simultaneous PUCCH and PUSCH transmission
3) Pcmax,c, Type 1 PH and Type 2 PH reporting, for PCell, with extended PH MAC control element			None			Yes			UCI will be transmitted on PUSCH when PUSCH exists at PUCCH timing.
Possible PUSCH performance improvement cannot be exploited.			This row refers to both, (1) simultaneous transmission of PUCCH and PUSCH within the same carrier, and (2) simultaneous transmission of PUCCH and PUSCH on different carriers.


									1-6 (merged
to 1-1)			HO to EUTRA with CA			1) SCell addition within the Handover to EUTRA procedure			Basic DL CA operation [1-1]			Yes			CA setup will be delayed until after handover completion.
Extra RRC signalling will be needed to configure CA.			Implementation complexity is marginal compared to "Basic DL/UL CA operation", however, IOT opportunities may not be available by the first CA deployments.			FFS if mandatory for UEs supporting both CA and Handover to EUTRA


									1-7 (merged
to 1-1)			Event A1/A2 for SCell			1) Measurement reporting trigger Event A1, for SCell
2) Measurement reporting trigger Event A2, for Scell
3) Autonomous measurement identity removal			Basic DL CA operation [1-1]			Yes			SCell activation/deactivation based on RSRP/ RSRQ will become difficult.
Certain CA deployments (e.g., Scenario 2, 3, 4, 5) will become difficult.


									1-8			Event A6			1) Measurement reporting trigger Event A6			Basic DL CA operation [1-1]

Event A1/A2 for SCell [1-9]			Yes			SCell change for certain CA deployments (e.g., Scenario 3, 4) will become difficult.


						2. eICIC			2-1			eICIC measurement restriction			1) RLM/RRM measurement subframe restriction for the serving cell
2) RRM measurement subframe restriction for neighbour cells
3) CSI measurement subframe restriction			None			Yes			RLF may be detected when CRE is applied.
RRM measurements may be inaccurate when CRE is applied.
CSI may be inaccurate when CRE is applied.						FFS if mandatory or optional for all Rel-10 UEs.


						3. MDT			3-1			Logged MDT			1) Logged measurement configuration, logging and reporting
2) If supported, including detailed location information in the log			None			Yes

Capability signaling already agreed.			Logged MDT operation is not possible.			Capability signaling (one common bit) for standalone GNSS support is already agreed.			Optional for all Rel-10 UEs.
Capability signaling (already agreed.)


									3-2			Immediate MDT			1) Measurement configuration with detailed location information request
2) If supported, including detailed location information in Measurement Reports			None			No

Already agreed that there will be no capability signaling.			Immediate MDT operation is not possible.						Mandatory for all Rel-10 UEs (already agreed)

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


									3-3			RLF reporting			1) RLF report surviving Idle (including transition to inter-RAT)
2) If supported, including detailed location information in RLF reports
3) Additional RLF report information including:
  - ECGI of the cell serving the UE before the last handover intialisation
  - for HO failure: ECGI (if available) or PCI/frequency (if ECGI not available) of target cell			None			Yes

However, additional signaling not needed.
- availability of RLF reports is indicated in RRC
  connection establishment/re-establishment/
  reconfiguration complete			RLF reports cannot be collected when the UE makes state transitions.
Detailed location information cannot be collected with RLF reports.
Additional RLF information cannot be obtained.						Wait for discussion in the SON Agenda Item in RAN2 on the optionality of this feature.

FFS if mandatory or optional for all Rel-10 UEs.


						4. Other			4-1			eMPS CSFB redirection			1) Use of RRCConnectionRelease with cause "cs-FallbackHighPriority"			None			Depends on whether and how the UE behavior will be specified for the case a UE not supporting this feature receives a RRCConnectionRelease message with the cause value 'cs-FallbackHighPriority'			Prioritised access in UTRA is not possible after CSFB redirection.						FFS if mandatory or optional for UEs supporting CSFB to UTRAN.
Not required otherwise.


									4-2			CSFB access barring control						None			No			CSFB access barring control will not work.						FFS if mMandatory for UEs supporting CSFB to GERAN/UTRAN.
Not required otherwise.


									4-3			Additional reporting for UTRA			1) Reporting of both CPICH RSCP and Ec/N0 in a Measurement Report			None			Yes			RRM decisions cannot be based on both CPICH RSCP and EcN0.			It was indicated that IOT opportunities may possibly become an issue.			Mandatory for UEs supporting UTRA measurements in EUTRA.
Not required otherwise.


									4-4			e1xRTT CSFB for dual Tx/Rx UE						None			Yes			The UE cannot switch off its CDMA2000 1xRTT RF chain when being served by or camped on EUTRA.						FFS if mandatoryOptional for UEs supporting both enhanced 1xRTT CSFB and dual 1xRTT/LTE transmitter/receiver.
Not required otherwise.
Capability signaling already agreed.


									4-5			MBMS counting						None			No			MBMS counting not possible.			CR yet to be agreed			FFS if mMandatory for UEs supporting MBMS.
Not required otherwise.


									4-6			CN overload control for MTC			1) "Delay tolerant" indication upon establishment
2) Long wait time			None			Yes.

Already agreed to introduce "delay tolerant" indication in connection establishment procedure.			Backoff control for low priority access will not be possible.			CR yet to be agreed			FFS


									4-7			Extended BSR size (for UEs supporting neither UL CA nor UL MIMO)			1) Extended BSR sizes			None			Yes.

However, already agreed that there will be no capability signaling.
- support of extended BSR sizes will either be
  mandated for all Rel-10 UEs, or only supported
  if the UE is UL CA and/or UL MIMO capable
  (mandatory).			Rel-8/9 BSR table must be used.
Possible UL performance improvement in non UL CA/MIMO operations will not be possible.						FFS if mandatory or not supported fFor UEs supporting neither UL CA nor UL MIMO, FFS between (1) mandatory or (2) not supported.
I.e. no optionality bit will be introduced either way.


									4-8			Extended PH MAC control element (for UEs supporting neither UL CA nor simultaneous PUCCH and PUSCH nor multi-cluster PUSCH)			1) Pcmax,c and Type 1 PH reporting with extended PH MAC control element			None			Yes			Rel-8/9 PH MAC CE must be used.
Possible UL performance improvement in non UL CA / simultaneous PUCCH and PUSCH / multi-cluster PUSCH operations will not be possible.						FFS if mMandatory or optional for all Rel-10 UEs for UEs supporting neither UL CA nor simultaneous PUCCH and PUSCH nor multi-cluster PUSCH.


									4-9			PHR trigger: change in addtitional power backoff			1) PHR trigger: additional power backoff as allowed by P-MPR changes more than dl-PathlossChange			None			Yes			Timely reporting of PHR not possible when UE applies additional power backoff due to power management, and AMC may become inappropriate.						Mandatory for UEs making use of additional power backoff as allowed by P-MPR.FFS
Not required otherwise.


									4-10			AS signaling support for NAS node selection			1) Differentiation between mapped or native PTMSI/GUTI			None			No.
			The eNB can not route Initial UE Message (UL NAS Transport) to the appropriate MME.			UE NAS mandatory (CT1 CR C1-110736 agreed)			Mandatory for UEs supporting GERAN/UTRAN.FFS
Not required otherwise.


									4-11			Multi-cluster PUSCH			1) Multi-cluster PUSCH transmission (resource allocation type 1)
2) Pcmax,c and Type 1 PH reporting with extended PH MAC control element			None			Yes			Multi-cluster PUSCH operation not possible.
Possible further frequency scheduling gains from multi-cluster operation cannot be exploited.			This feature refers to multi-cluster PUSCH operation within one carrier.
The capability to receive UL grants in DCI format 0 with the multi-cluster flag is mandatory for all Rel-10 UEs (even for UEs not supporting multi-cluster PUSCH).
The capability to receive UL grants in DCI format 4 with the multi-cluster flag is mandatory for all UL MIMO capable UEs (even for UEs not supporting multi-cluster PUSCH).			Optional for all Rel-10 UEs.


									4-12			Simultaneous PUCCH and PUSCH			1) Simultaneous transmission of PUCCH and PUSCH
2) Power scaling with simultaneous PUCCH and PUSCH transmission
3) Pcmax,c, Type 1 PH and Type 2 PH reporting, for PCell, with extended PH MAC control element			None			Yes			UCI will be transmitted on PUSCH when PUSCH exists at PUCCH timing.
Possible PUSCH performance improvement cannot be exploited.			This row refers to both, (1) simultaneous transmission of PUCCH and PUSCH within the same carrier, and (2) simultaneous transmission of PUCCH and PUSCH on different carriers.			Optional for all Rel-10 UEs.
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