3GPP TSG RAN meeting #63









RP-140071
Fukuoka, Japan, 3 - 6 March 2014
Status Report to TSG

Agenda item:


11.7.12
	Work Item Name
	Small cell enhancements-physical layer aspects-performance part

	included in this status report
	Core part:
	Yes
	Perf. part:
	Yes
	Testing part:
	No

	Study Item Name
	<to be filled out for a study item, otherwise leave blank>

	Acronym
	LTE_SC_enh_L1

	Unique ID
	620141


Source:
	Leading WG
	TSG RAN WG1

	Rapporteur
	Name
	Elean FAN

	
	Company
	Huawei

	
	Email
	fanxiaoan@huawei.com


1
Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc of WI/SI description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG for the
SI / 
Core part / 
Testing part
	completion date
as decided by TSG for the
SI / 
Core part / 
Testing part
	overall level of completion as decided by TSG for the
Perf. part
	completion date
as decided by TSG for the Perf. part

	RAN #62
	WI/SI started
	RP-132073
	0%
	June 2014
	0%
	Sep 2014

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


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-132066
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

overall (mandatory to be provided):

Core part:


25%








RAN4 Perf. part:

0 %






NOTE:
Please leave the XXX for lines that are not applicable for this status report.
per WG (mandatory to be provided) for Core part or SI:
RAN WG1:

30%










RAN WG2:

XXX%











RAN WG3:

XXX%










RAN WG4:

10%
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:



June 2014
which is:
RAN #64
The Performance part WI is planned to be 100% complete in:

Sep 2014
which is:
RAN #65
NOTE:
Please leave the XX for lines that are not applicable for this status report.

additional comments:
1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Any time units modified in this section compared to
RP-132066 endorsed by RAN #62
	NO


NOTE:
The last row of the table(s) below have to be filled out (without revision marks) to reflect the status of time units (1 time unit ~ 2h) per session as endorsed by the previous RAN meeting: RP-132066
Then it has to be decided whether any modification is needed and a corresponding Yes or No has to be indicated in the table above.
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).
	RAN #63
Q2/2014
RAN #64

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	76bis
	76bis
	85bis
	85bis
	85bis
	83bis
	70bis
	70bis
	70bis
	70bis
	77
	77
	86
	86
	86
	84
	71
	71
	71
	71

	4.5
	
	0.5
	
	
	0.5
	1
	0.75
	0.125
	0.125
	4.5
	
	1
	
	
	1
	0.5
	0.5
	0.5
	0.5


L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

motivation/explanation:

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 #76 on small cell enhancements is summarized below:

· .Higher order modulation

Agreement:
· CQI table

· Support SE in the entire range from X1 bps/Hz to X2 bps/Hz
· Down-sample low CQI entries by removing Y1 entries, and add Y1 new entries for 256QAM region with even spacing

· Note: One company (Panasonic) express a concern that test and implied spec change is unnecessary high

· CQI  #0 to be equaled to out of range

· Switching point of 64QAM and 256QAM should be CQI Z (Z=14 or 15 in the existing table)

· FFS the positions of the CQI entries in the Rel-12 CQI table – to be decided between the following two options
· Option1: order the CQI indices according to the spectral efficiencies]
· Option2: keep the CQI indices the same for the common CQIs between Rel-8 and Rel-12 CQI table
· Modulation and TBS index table

· Definition of N (N=3 or 4) reserved entries for adaptive retransmission 

· Modulation and TBS table design should provide the support of all the VoIP TBS at least for Format 1A, FFS for Format 2x

· The need of overlapping spectral efficiency of different modulations is  FFS
· FFS the position of Modulation and TBS entries in the Rel-12 Modulation and TBS table
· TBS table

· Reuse as many as possible of current TBS entries with up to around [2%] average padding aligned with Rel-10 design
· Define overhead assumption(s) (REs/PRB) for PDSCH 

· Working assumption: Use [120 REs] per PRB for all new spectral efficiencies except for the highest spectral efficiency

· FFS: Overhead assumption for the highest spectral efficiency

· The new transport block sizes introduced in the specification should follow the Rel-8 principle of QPP size alignment
Agreement:
· Use of 256QAM MCS/CQI table can be configured for each configured CC

· 256QAM is supported for all TMs

· Working assumption: 256QAM is supported at least for all DCI formats except for DCI format 1A and 1C, and FFS for DCI format 1A

· In TM10

· FFS: Use of 256QAM MCS table can be configured for the parameter set linked to each PQI field in DCI format 2D

· FFS: Use of 256QAM CQI table can configured for each CSI process
· .Small cell on/off and discovery

Agreements:
· No new idle mode UE behavior in Rel-12 small cell enh. WI

· For intra-/inter-freq. RRM measurement, at least DRS-based RSRP measurements are supported

Conclusion:

· Followings are open issues of small cell on/off and discovery to reduce the transition time

· How to support DRS-based RSRQ-like measurements

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

· Investigate detailed solution(s) of new L1 procedure for activated Scell operating on/off that further reduces transition time
· Specify UE monitoring behavior when DRS(s) is configured for a UE, e.g., 

· Whether DRS can be transmitted when cell is on

· Under what condition(s) UE measurements are based on DRS, and/or CRS

· Whether (and how) cell On/Off states explicitly informed to UE

· Which other signal(s) the UE can assume are transmitted in addition to PSS for enhanced cell discovery

· Details of network assistance/information provided to UEs for performing enhanced cell discovery

· Other aspects related small cell on/off and discovery include RLM, DRX are FFS

R1-141021
LS on small cell on/off and discovery
Huawei (TSG-RAN WG1)
Agreement:
· For RRM measurements, support DRS-based RSRQ-like measurements

· Details are FFS

R1-141015
Way Forward on Transition Time Reduction for Small Cell On/Off
Ericsson, Qualcomm

Email discussion until 14th March – Havish (Ericsson)

Agreements:
· In the enhanced cell discovery procedure, UE can assume multiple signals are transmitted

· UE can assume transmission of PSS (identical to the Rel-8 waveform) at least for coarse time synchronization

· Which other signal(s) the UE can assume are transmitted is FFS

· Possible candidates are one or more instances of SSS, CRS, CSI-RS, and PRS

· Which signals are useful for which purpose is FFS

· In addition to purposes given by the WID, cell multiplexing capability, UE power efficiency, and impact to legacy UE’s measurement can be considered when discussing candidate solutions

· Rel-12 discovery procedure is configured only for RRC_CONNECTED UEs

· FFS: Network assistance is provided to UEs for performing enhanced cell discovery. The information provided includes at least timing related information of discovery signal(s)

Agreements:
· Network assistance related to at least timing associated with discovery measurement is provided to UEs for Rel-12 discovery procedure

· It does not mean that DRS-based measurement reporting based on autonomous UE detection is precluded 

· Accuracy of timing considered for network assistance will be defined by RAN4

· FFS: What is timing information associated with discovery measurement

· FFS: Other information provided

Agreements:
· Followings can be considered as candidate signals for each purpose

· For coarse time synchronization:

· Candidate signals are PSS, PSS/SSS, PRS

· For coarse frequency synchronization:

· Candidate signals are PSS, PSS/SSS, CRS, CSI-RS, PRS

· For cell/transmission point identification:

· Candidate signals are PSS/SSS, CRS, CSI-RS, PRS

· For RSRP measurement:

· Candidate signals are PSS/SSS, CRS, CSI-RS, PRS

· For received signal quality (RSRQ) measurement:

· FFS: Whether RSSI can be measured by symbols including discovery signals or symbols not including discovery signals

· For any of above purposes, Tx-side enhancement, e.g.,  muting and utilizing multiple instances, and/or Rx-side enhancement, e.g., interference cancellation, can be considered

· UE can utilize a combination of discovery signals for any of above purposes
Agreements:
· In addition to evaluation assumptions in SI, following evaluation assumptions can be considered to down select candidate signals

· Propagation delay between a cell and UE should be considered in the evaluations

· At least top (3) small cell within Y dB RSRP gap should be detectable

· Values of Y will be given in the evaluations

· Initial time/frequency offsets  are assumed within +/- 2.5 ms and within +/- X ppm

· Value of X will be given in the evaluations

· For cell identification

· The signal should be able to achieve over 90% detection probability for all detectable small cells

· For RRM measurement

· The signal should be able to achieve comparable RSRP measurement performance to legacy CRS-based RSRP for all detectable small cells
· Radio-interface based synchronization

Agreements:
· Support muting to improve the hearability for the scenario of small cells listening to small cells. FFS on the standard impacts.

· Support not turning off listening RS in the source cell when small cell on/off is used in the network. FFS on the standard impacts.
RAN4

The progress of RAN4 #70 on small cell enhancements is summarized below:

· For introducing 256QAM:
· There was quite a bit discussion on what BS power classes should be included in the RAN4 work. Finally, the WF is to send an LS to RAN seeking clarification. While waiting the response RAN4 will continue the work based on 24 dBm assumption. Based on the discussion, it is reasonable to assume that for 24dBm, much of the study carried out in the SI could be reused. The LS on BS classes and maximum BS power on 256QAM in R1-141254 was approved.

· On the UE side, the following two proposals were approved

Proposal 1: It is not proposed to define a new UE RX EVM requirement

Proposal 2: Define maximum input level requirement for 256QAM
2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
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

· Design principle of CQI/MCS/TBS tables

· Part of 256QAM related signaling 

· Some agreements on UE/eNB requirements to support 256QAM

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

· Some agreements made on UE behaviour, DRS-based measurements, DRS design and discovery procedure.

· On radio-interface based synchronization

· Some agreements made on improving hearability and synchronization when cell on/off applies.

2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· xxx

· xxx

· xxx

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

· Detailed design of CQI/MCS/TBS tables

· Remaining design of the 256QAM related signaling 

· Adjustment on UE category 

· On small cell on/off and discovery to reduce the transition time, the following open issues are listed
· How to support DRS-based RSRQ-like measurements

· 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)

· Investigate detailed solution(s) of new L1 procedure for activated Scell operating on/off that further reduces transition time

· Specify UE monitoring behavior when DRS(s) is configured for a UE, e.g., 

· Whether DRS can be transmitted when cell is on

· Under what condition(s) UE measurements are based on DRS, and/or CRS

· Whether (and how) cell On/Off states explicitly informed to UE

· Which other signal(s) the UE can assume are transmitted in addition to PSS for enhanced cell discovery

· Details of network assistance/information provided to UEs for performing enhanced cell discovery

· 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,  

· Be able to support multiple stratum level beyond 3 hops, e.g. 4 to 6 hops. The number of hops configured in the network is dependent on scenarios.
· It should be applicable to eIMTA, and inter-operator TDD deployment in the same band

· Standard impact by supporting muting to improve the hearability for the scenario of small cells listening to small cells.
· Standard impact by not turning off listening RS in the source cell when small cell on/off is used in the network.
· Specify the corresponding UE and eNode B core requirements in RAN4 for the above mechanisms and features.

· RF requirements to support downlink 256QAM, with consideration of the factors listed in the approved LS R4-134571
· Base-band and RRM requirements 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.
· xxx

· xxx

· xxx

3.
References

NOTE:
This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
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[56] R1-140504
Clarification on small cell on/off remaining issues
Panasonic

[57] R1-140522
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Sony
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Small cell on/off and the design of discovery signal
CMCC

[92] R1-140610
Small cell discovery and measurements
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System level evaluations for synchronous discovery signal
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Views on discovery signal design for Rel-12 small cell enhancements
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On the support of multiple stratum levels in network listening
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On the specification support for RIBS
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On radio-interface based small cell synchronization
Ericsson
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BS requirements for 256QAM
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Considerations on BS requirements for 256QAM  NSN, Nokia Corporation
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