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NOTE:
The table covers all TSG meetings from the start of the WI/SI but not the current RAN meeting.
Please indicate the RAN Tdoc numbers for the WI/SI description sheets in the 3rd column above as link to the 3GPP server, i.e. ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_xx/Docs/RP-xxnnnn.zip
e.g.: RP-140500
1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned. If this status report covers Core and Perf. part, then the rapporteur may have to contact 2 WGs (one for the Core and RAN4 for the Perf. part).
1.2.1
Estimated level of completion of the work/study item
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NOTE:
Please leave the XXX for lines that are not applicable for this status report.
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NOTE:
Please leave the XXX for lines that are not applicable for this status report.

additional comments:
1.2.2
Estimated completion date of the work/study item
The Core part WI is planned to be 100% complete in:



Sep 2014
which is:
RAN #65
The Performance part WI is planned to be 100% complete in:

Dec 2014
which is:
RAN #66
NOTE:
Please leave the XX for lines that are not applicable for this status report.

additional comments:
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Future time budget situation (not applicable to RAN5 WIs/SIs)
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If any modification is needed, then the table(s) below has to be modified with revision marks and a motivation/explanation of the changes has to be provided below the table(s).
If no time unit is needed for a session, then leave the field empty.
In general: The time units have to be indicated up to the target date of the WI/SI (if necessary add further tables).
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L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

motivation/explanation
According to the decision of RAN#63, the WI of SCE-PHY was extended for one quarter. 
2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
NOTE:
A good progress report lists what was done for each open issue in all affected WGs.

2.1.1
Progress of the SI or Core part WI or Testing part WI
RAN1
The progress of RAN1 #76bis on small cell enhancements is summarized below:

· Higher order modulation

Agreement:

· Switching point of 64QAM and 256QAM should be CQI 15 in the existing table

· The modulation order of existing CQI 15 is changed to 256QAM
· Working assumption: down-sample low CQI entries by removing 3 QPSK entries, and add 3 new entries for 256QAM region

· Revisit if problems if significant issues are found

· The 3 entries to be removed are either {#1, #3, #5} or {#2, #4, #6} 

· The last 4 entries will be for 256QAM, but the actual SE is FFS

· Order the CQI indices in the Rel-12 CQI table according to the spectral efficiencies
· 256QAM is supported for up to 8-layer PDSCH transmissions

· TBS table

· Define overhead assumption(s) (REs/PRB) for PDSCH 

· Use 120 REs per PRB for all 256QAM spectral efficiencies except for the highest spectral efficiency

· Use 136 REs per PRB for the highest spectral efficiency

· Limit the number of new TBS values as much as possible

· DCI format 1A and DCI format 1C are associated with the legacy MCS table, i.e., not supporting 256QAM PDSCH scheduling

· For all other DCI formats scheduling PDSCH, 256QAM can be supported

· 256QAM PDSCH scheduling is only supported for C-RNTI based PDSCH transmissions

· FFS whether or not 256QAM is supported for PMCH transmissions

· MCS Table

· 7 explicit MCS entries for 256QAM

· As a working assumption, the # of implicit entries is 4 (for QPSK, 16/64/256QAM re-transmissions)

Revisit if significant issues are found
Conclusion:

· In TM10, decide in RAN1#77 between the following alternatives:

· Alt 1: CQI table can be CSI process dependent and MCS table can be PQI dependent

· Alt 2: CQI table is common for all CSI processes and MCS table is common for all PQI sets

· Alt 3: CQI table can be CSI process dependent and MCS table is common for all PQI states

· FFS, decide in RAN1#77 between the following two alternatives 

· Alt 1: the use of 256QAM CQI table can be configured for each measurement subframe set 

Alt 2: the use of 256QAM CQI table can be configured is common for all measurement subframe sets
Working assumption (Revisit in RAN1#77):

· Adopt binary reflected Gray mapping for 256QAM shown as follows:

[image: image2.png]
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· Small cell on/off and discovery

Conclusions:

· Candidates for the new L1 procedure for activated SCell to further reduce the transition time includes at least followings
· Information on what UE can assume about the cell transmission is indicated to the UE

· Candidates for the indicator are

· DCI message

· Reference signal

· Active time within the DRX procedure 

· Enhanced CA activation/deactivation  command

· For the DCI message and reference signal candidates 

· Down-select whether the indication is sent on the serving SCell operating on/off, on the PCell 

· Down-select the value of the delay between the indicator and its corresponding first on subframe, within the range of 0 to 4 ms

· Define the number of consecutive on subframes associated with the indicator

· FFS: Whether the number of on subframes can be signaled with the indicator

· Maximum number of consecutive off subframes is less than periodicity of configured signals such as DRS or CSI-RS.

· For candidates based on active time within the DRX procedure

· Define whether there should be a separate DRX configuration for the serving cell operating on/off different from the DRX configuration on other serving cells not operating on/off

· Down-select timers related to DRX configuration to support on/off

· For off subframes, UE assumes that the cell transmits a discovery signal in some of the off subframes. 

Conclusions:

The following aspects can be used as guidelines to have further discussions for RAN1 #77 meeting for both on and off states for each of the candidates for activated SCell to further reduce the transition time
–      Transition time between on/off states and the definition of transition time used

–      On/off granularity, i.e., any minimum-on-time (after transition from off to on state) and minimum-off-time (after transition from on to off state) restriction

–      Assumptions on data availability/location (e.g., at eNB MAC buffer)

–      Assumptions on CSI availability

–      Assumptions on TA availability

–      Assumptions on DRX status (for example, no DRX configuration )

–      Assumptions on PDCCH or EPDCCH reception at UE

–      Assumptions on the availability of RRC RRM measurement (RSRP/RSRQ) at eNB 

–      Preferred criteria to trigger on/off transitions

–      Specification impacts including any new UE behaviours/procedures needed, in addition to those already agreed until RAN1#76bis meeting

–      How to enable time/frequency tracking and automatic gain control at off to on transition

Above aspects can also be guidelines for any other candidates proposed for small cell on/off
Agreements:

· For enhanced discovery procedure:

· UE can be configured with at least one DRS measurement timing configuration per frequency

· Note: DRS measurement timing configuration indicates when UE may perform cell detection and RRM measurement based on DRS

· Note: UE can detect multiple cells based on a DRS measurement timing configuration on the frequency

· UE can expect DRS in DRS measurement timing configuration

· DRS measurement timing configuration includes at least period and offset and potentially duration

· The reference timing for the offset is a serving cell timing

· FFS: Which serving cell

Agreements:

· A DRS comprises following signals

· Both PSS and SSS are transmitted

· Additional reference signal(s) include CRS and/or CSI-RS

· FFS: Changing mapping of PSS/SSS, CRS, CSI-RS

Observations:

Possible functions of CRS and CSI-RS are as follows

· When only CRS is present

· Possible functions of CRS: RSRP/RSRQ measurements, carry cell identification information, can carry TP identification information only in case of non-shared cell ID scenario, CSI feedback (potentially for new L1 procedure)

· Open issue: TP identification in case of shared cell ID scenario

· When CRS and CSI-RS are present:

· Possible functions of CRS: RSRP/RSRQ measurements, , carry cell identification information, can carry TP identification only in case of non-shared cell ID scenario, CSI feedback (potentially for new L1 procedure)

· Possible functions of CSI-RS: RSRP/RSRQ measurements, can carry cell identification information, can carry TP identification information in shared/non-shared cell ID scenario, CSI feedback (potentially for new L1 procedure)

· Open issues:

· possible function split

· Note: It means that the same function is not supported by both CRS and CSI-RS for the same UE

· TP identification in case of shared cell ID scenario by CRS

· When only CSI-RS is present

· Possible functions of CSI-RS: RSRP/RSRQ measurements, can carry cell identification information, can carry TP identification information in shared/non-shared cell ID scenario, CSI feedback (potentially for new L1 procedure)

· Open issue: 

· whether/how to perform RSRP/RSRQ measurement per cell and per TP simultaneously

· For RSRP/RSRQ measurements, CSI-RS and CRS have different performance

Note: There is at least one function per RS
Agreements:

· Further down select of following alternatives of DRS in RAN1 #77 meeting

· Alt. 1: DRS is PSS/SSS/CSI-RS/CRS or PSS/SSS/CRS with configurable
· Alt. 3a: DRS is PSS/SSS/CRS

· Alt. 3b: DRS is PSS/SSS/CSI-RS

Alt. 5: DRS is PSS/SSS/CSI-RS/CRS or PSS/SSS/CSI-RS with configurable

Agreements:

· Rel. 12 discovery signal should identify transmission point

· Rel. 12 discovery signal should facilitate small cell on/off

· Radio-interface based synchronization

Agreement:

· Specify listening RS(s) including RS pattern, and subframe periodicity, and offset, for both FDD and TDD

Other specification impacts are FFS
Agreements:

· Network listening between the cells of different operators operating in the same TDD band is beneficial in some scenarios and should not be precluded

Whether standard impact is needed is FFS
Agreements:

· PRS and/or CRS is used as the listening RS for RIBS

· FFS: Down-select of listening RS

· Subframe-level muting is supported for RIBS

· FFS: In RAN1, UE impact of detailed subframe-level muting

· LS to RAN3 for information capture this meeting agreements under A.I. 7.2.4.3 was agreed in R1-141892
The progress of RAN1 #77 on small cell enhancements is summarized below:

· Higher order modulation

The working assumption regarding the Gray mapping for 256QAM is confirmed:

· Adopt binary reflected Gray mapping for 256QAM shown as follows:
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The following working assumption for CQI table is confirmed

· down-sample low CQI entries by removing 3 QPSK entries, and add 3 new entries for 256QAM region

Agreement:

· Spectrum efficiency (SE) for the last 256QAM entry is 7.4063

· The 3 QPSK entries to be removed are existing {#2, #4, #6} 

For 256QAM MCS table, the following is agreed:

· Confirm the working assumption

· the # of implicit entries is 4

· Remove entries with overlapping spectral efficiency but different modulation orders

· Retain I_TBS=0

· Remove at least existing MCS entries {#1, #3, #5, #7, #9, #10, #17, #28}

Working assumption:

· Not to additionally remove any other MCS entry or entries 

The positions of MCS indices are ordered based on spectral efficiency
Working assumption:

· Following CQI table is applied for 256QAM
	CQI index
	modulation
	code rate x 1024
	efficiency

	0
	out of range

	1
	QPSK 
	78 
	0.1523 

	2
	QPSK 
	193 
	0.3770 

	3
	QPSK 
	449 
	0.8770 

	4
	16QAM 
	378 
	1.4766 

	5
	16QAM 
	490 
	1.9141 

	6
	16QAM 
	616 
	2.4063 

	7
	64QAM 
	466 
	2.7305 

	8
	64QAM 
	567 
	3.3223 

	9
	64QAM 
	666 
	3.9023 

	10
	64QAM 
	772 
	4.5234 

	11
	64QAM 
	873 
	5.1152 

	12
	256QAM 
	711 
	5.5547 

	13
	256QAM 
	797 
	6.2266

	14
	256QAM 
	885 
	6.9141

	15
	256QAM 
	948 
	7.4063 


Working assumption:

· Non-highlighted TBS values in tables 4 and 5 in R1-142704
· Continue offline discussion on the highlighted TBS values with deleting the last row in table 5 and design principle until Friday – Xia Yuan (Huawei)
Working assumption:

· TBS entries for 256QAM is table 1 and table 2 in R1-142735

· For the FFS values in table 2 in R1-142735, continue discussion until RAN1 #78 meeting

Agreement:

Same design principle is applied for TBS table used up to Rel-10

LS (R1-142767) to RAN2 and RAN4 was agreed to inform the meeting decisions for higher order modulation.

Working assumption:

· For TM10, CQI table are common for all CSI processes and/or Rel-11 subframe measurement sets and MCS table is common for all PQI sets

For TM1-9, 256QAM CQI table can be configured per each Rel-11 subframe measurement set
Agreements:

· Introduce signaling to indicate UE support for 256QAM

· Whether or not the UE indicates support for 256QAM in a band specific or band agnostic manner should be decided by RAN4

· One new UE category with 256QAM is introduced

· ~4Gbps targeting 5CC, 8 layer MIMO with 256QAM

· “Total number of soft channel bits” [47 431 680 bits]

FFS: Support existing UE categories or new UE category
R1-142647
Way Forward on 256QAM for PMCH
Ericsson, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Verizon, AT&T
Email approval until 5th June – Mattias (Ericsson)

· Small cell on/off and discovery

R1-142722
WF on small cell on/off transition time reduction for SCells
Ericsson

Email discussion until 17th June - Sorour (Ericsson)

Agreement:

Minimize RAN2 impact by small cell on/off transition time reduction in addition to DRS-based measurement
Observations:

· DRS design needs to consider tradeoff of levels of interference coordination (synchronization level, number of supported reuse, and inter-eNB planning) versus total received power (RE density X number of measured subframes and BW):

· With no interference coordination (including sparse deployment) or in asynchronous scenario, CRS performs better.

· As shown in the evaluation results for equally low SINR region

· In some cases, CSI-RS performs better with larger number of detectable cells and better RRM accuracy for weaker cells

· Higher SINR experienced by CSI-RS in dense deployment when interference coordination is implemented

· DRS design that allows configurability of reporting both CRS-based and CSI-RS-based small cell discovery RRM measurement is beneficial

Agreements:
· UE assumes PSS/SSS/CRS in the DRS

· Additionally CSI-RS is assumed in the DRS for measurement if configured by higher layers

· CRS-based RSRP measurements are supported, and CSI-RS –based RSRP measurements are supported
· UE may report DRS-based RSRP/RSRQ and associated PCID and information for TP identification

· RRM measurement configuration and reporting details are up to RAN2
An LS to RAN2 and RAN4 was agreed in R1-142698, capturing the above agreements.
Agreement:

· For the purpose of DRS based measurements, the UE shall only assume the presence of signals of the DRS

Agreement:

· For both intra- and inter- frequency measurement, if a UE is configured with only DRS-based measurements reporting on a given carrier frequency, and UE is not configured with an activated serving cell on that carrier frequency, the UE shall (should) not assume the presence of any signal and channel except for DRS in the DMTC (DRS measurement timing configuration) duration

Agreements:
· For DRS,

· Scrambling ID of PSS/SSS/CRS is PCID

· Scrambling ID of CSI-RS may be different from PCID

· TP identification may be represented by e.g., CSI-RS RE configuration, Scrambling ID, Subframe offset, cover code or their combination

· FFS on details

Agreements:
· DRS can only be transmitted on a DL subframe or DwPTS region of subframes

· For DRS-based measurement, a UE assumes that 

· A DRS occasion for a cell consists of

· One instance of PSS/SSS per Rel-8

· CRS is transmitted at least in the same subframe(s) as PSS/SSS

· A DRS occasion can comprise multiple CSI-RS RE configurations

· The different CSI-RS configurations may be in the same or different subframe(s)

· The different CSI-RS configurations may be scrambled independently

· Relative subframe offset between SSS and one CSI-RS RE configuration

· FFS between variable or fixed within 5 msec relative to subframe of SSS

· A DRS occasion for a cell comprises N consecutive subframes (N <= 5)

· FFS on DRS transmission on MBSFN subframe, if so, how

· FFS between

· One or more subframes among N subframes may not carry any DRS signal (i.e., either CRS or CSI-RS)

· All DL subframes carry DRS signal

· A DRS occasion for a cell is transmitted every M ms

· Candidate values for M are 40, 80, 160, FFS on other values

Note: RAN1 design does not assume any requirements of the number of detectable cells using DRS
R1-142752
WF on details on discovery signal design
LG Electronics, NTT DOCOMO, Huawei, HiSilicon, Samsung

Email approval until 2nd June – Yunjung (LG)

An LS to RAN2 and RAN4 was agreed in R1-142733, capturing the above agreements.
Agreements:

· A UE can be configured with one DRS measurement timing configuration (DMTC) per frequency

· The reference timing for the offset is the primary serving cell’s timing

Agreements:

No new measurement gap pattern is introduced for DRS-based measurement
R1-142744
WF on DRS RSSI and RSRQ
Huawei, HiSilicon, NTT DOCOMO, Sharp, Broadcom, Samsung, Hitachi

Email approval until 17th June – David (Huawei)
· Radio-interface based synchronization
Agreements:

· For network listening, the following RS pattern is supported by configuration

· CRS only

· The number of CRS ports can be 1 or 2

· CRS and PRS

· The number of CRS ports can be 1 or 2

· The following periodicities)and offset(s) are supported for network listening RS

· A range of values (>=2) for the periodicity 

· Further offline discussion to choose all or a subset from [640ms, 1280ms, 2560ms, 5120ms, 10240ms, 20480ms]

· Values of offset(s)

· The max number of hops is kept at 3.

LS to RAN3 on radio interface based synchronization was agreed in R1-142762
.
RAN2

The progress of RAN2 #85bis and RAN2 #86 on small cell enhancements is summarized below:

Agreements:
RAN2 agrees that no new idle mode UE behaviour is expected for small cell on/off in Rel-12.
[LTE/SCE-L1] RRM framework for DRS measurements (Huawei)
-       Based on RAN1 LSs, discuss stage-2 aspects (how to support DRS measurements in RRM framework, what to configure, what measurement quantities to use; impact on events, …)
-       Can use old CoMP RRM email discussion as input for CSI-RS measurements
=>    Intended outcome: Email discussion report (optionally also a 36.331 CR)

RAN3
The progress of RAN3 #83bis and RAN3 #84 on small cell enhancements is summarized below:
Agreement for Small cell on/off and discovery:

· No DRS impact on HO, no need of specific signalling
RAN4 core part
 RAN4 #70bis

The work plan for RAN4 was agreed in R4-142303. The UE maximum input power level was agreed to be defined in R4-141714. And the way forward on UE RF requirements for 256QAM was approved in R4-142502. 

The agreements on UE RF requirements were:

· Maximum input level  under RMC with coding rate 4/5
· It is proposed to define -30dBm maximum input level for single carrier 
· It is proposed to define -30dBm and -27dBm maximum input level for CA BW class B and class C respectively
· Receiver image rejection 
· It is FFS whether and how to define Receiver image rejection requirement for 256QAM
The agreements on BS RF requirements for 256QAM were:

· Define the RE power control dynamic range for 256QAM as +/-0dB

· [3-4%] EVM requirement for Local Area BS and Home BS for 256QAM derived

EVM is tested with rated output power for 256QAM and minimum power for single 256QAM PRB allocation
The initial discussion on RRM core part including cell identification was triggered in R4-142253.
RAN4 #71 

A WF on UE requirements was agreed in R4-144030. It was agreed not to define receiver image rejection requirement.

And the way forward for demodulation and CSI requirements was agreed in R4-143840. It was agreed that for 256QAM CSI test, the existing test metrics for CQI reporting requirements can be re-used, namely there is no impact of 256QAM on CSI core part.
2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
RAN4 performance part
RAN4#70

The initial discussion on demodulation performance requirements was triggered (R4-141666). 

RAN4 #71 

The way forward for demodulation was agreed in R4-143840. The following agreements on CSI performance test were agreed: 

· define the new CQI definition tests Define the new CQI definition tests under AWGN to verify CQI reporting with the new CQI tables at multiple test points, e.g., high SNR test point and low SNR test point; 

· No new PMI requirement is needed.
2.2
List of completed elements (compare with open issues of last TSG)
2.2.1
Completed elements of the SI or Core part WI or Testing part WI
The following elements were done:

· On introducing 256QAM

· Agreements and working assumptions were achieved on the design of CQI/MCS/TBS tables 
· Agreements were achieved on 256QAM related signaling 

· Introduced the highest UE category with ~4Gbps
· Some agreements were achieved on UE/eNB requirements to support 256QAM

· On small cell on/off and discovery to reduce the transition time

· Many agreements were achieved on UE behaviour, DRS-based measurements, DRS design and discovery procedure. Two LS were sent to RAN2 and RAN4 to assist their work.
· No new idle mode UE behaviour will be defined for small cell on/off in Rel-12.
· On radio-interface based synchronization

· RAN1 completed the design (LRS pattern, periodicities, subframe level muting)
· RAN4 RF requirements:

· UE maximum input level requirements was agreed;

· No receiver image rejection requirement for 256QAM;

· BS RE power control dynamic range for 256QAM as +/-0dB.
· RAN4 CSI core part:

· No impact of introduction of 256QAM on CSI core part, i.e., the existing test metrics can be re-used.
2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· RAN4 CSI performance requirements:
· No PMI requirement is needed.
2.3
List of open issues
NOTE:
Usually, at the beginning of a WI/SI the list of open issues is copied from the objectives of the WID/SID into this open issues list. Once an open issue is completed it is moved up to section 2.2.
When a WI/SI is 100% complete the list under 2.3 is empty. Otherwise please justify why an open issue is not essential for the WI/SI.

2.3.1
Open issues of the SI or Core part WI or Testing part WI
· On introducing 256QAM, the following open issues are listed

· 3 TBS values in TBS table are FFS. Confirm the working assumptions on the CQI/MCS/TBS tables.  

· Adjustment on UE category 
· FFS whether or not 256QAM is supported for PMCH transmissions (email approval)
· On small cell on/off and discovery to reduce the transition time
· Remaining details of DRS design, including RSSI and RSRQ (email approval).
· Whether (and how) cell On/Off states explicitly informed to UE
· Investigate detailed solution(s) of new L1 procedure for activated Scell operating on/off that further reduces transition time

· Potential RAN2/3 impacts to use the DRS-based measurements in handover, and carrier aggregation activation/deactivation, and dual connectivity procedure (being defined in RAN2/3)

· Other aspects related small cell on/off and discovery include RLM, DRX are FFS
· On efficient radio interface based inter-cell synchronization, i.e. network listening, in single-carrier or multi-carrier operation,  

· Specify the X2/S1 signaling and/or OAM requirements in RAN3
· RAN4 RF requirements to support downlink 256QAM:

· BS Tx EVM requirement;

· CR for UE and BS RF requirements.
· RAN4 RRM core requirement for efficient operation mechanisms
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· RAN4 RRM performance requirements and test cases

· RAN4 demodulation and CSI performance requirements.
3.
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