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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

	63
	WI/SI started
	RP-140519
	0%
	September 2014
	0%
	June 2015

	64
	RP-140697
	
	68%
	September 2014
	0%
	June 2015

	65
	RP-141621
	RP-141634
	95%
	December 2014
	0%
	June 2015

	
	
	
	
	
	
	


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

overall (mandatory to be provided):

Core part:


100 %








RAN4 Perf. part:

25 %








RAN5 Testing part:

XXX %








SI:



XXX %

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:

100%










RAN WG2:

100%











RAN WG3:

100%











RAN WG4:

100%











RAN WG5:

XXX%

NOTE:
Please leave the XXX for lines that are not applicable for this status report.

additional comments:


<if any, otherwise leave it blank>
1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:



XXX


which is:
RAN #XX
The Core part WI is planned to be 100% complete in:


Dec. 2014
 
which is:
RAN #66
The Performance part WI is planned to be 100% complete in:
June 2015

which is:
RAN #68
The Testing part WI is planned to be 100% complete in:

XXX


which is:
RAN #XX

NOTE:
Please leave the XX for lines that are not applicable for this status report.

additional comments:


<if any, otherwise leave it blank>
1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Any time units modified in this section compared to
RP-141640 endorsed by RAN #65
	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-141640
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 #66
Q1/2015
RAN #67

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	80
	80
	89
	89
	89
	87
	74
	74
	74
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	R2U
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	R3
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	R4RD Perf

	80bis
	80bis
	89bis
	89bis
	89bis
	87bis
	74bis
	74bis
	74bis
	74bis
	81
	81
	90
	90
	90
	88
	75
	75
	75
	75
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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 #78bis
Incoming LS from RAN3 was presented in R1-144443
RAN3 thanks RAN1 for the LS for Rel-12 NAICS. 

After discussions on signalling support for NAICS, RAN3 has endorsed the attached CR, where NAICS IEs are transferred via the X2AP Load Indication procedure, which is a Class 2 procedure, as defined in TS36.423.

The IEs Cell ID, Number of antenna ports (CRS ports) and MBSFN have not been added as they are already supported by existing X2AP signalling.

RAN3 would like to highlight that signalling of the NAICS assistance information is subject to backhaul delay, which is implementation dependent. 

RAN3 further discussed the resourceallocationgranularity IE. RAN3 understands that the value “1” would always work, and some companies thought this IE would need to be signalled very frequently and questioned whether it needs to be signaled. 

RAN1 agreed the LS to RAN2 for Rel-12 NAICS Stage 2 TP in R1-1444532
RAN1 has endorsed the text proposal for TS 36.300 in R1-144499 as attached.

RAN1 would like to ask RAN2 to incorporate the text proposal in R1-144499 in 3GPP TS 36.300.

The agreed text proposal in R1-144499 reads:

A UE that supports network assisted interference cancellation/suppression (NAICS) receiver functionality can mitigate PDSCH and CRS interference from aggressor cells in order to better receive a PDSCH from its serving cell.  

The network may configure the UE with NAICS information of the aggressor cells in order to help the UE to mitigate the PDSCH and CRS interference of the aggressor cells.  To support NAICS, an eNB may provide NAICS information to its neighbour eNBs through X2 signalling. 
RAN1 agreed in R1-144535 to have two separate capability features for NAICS in 5-1 for 2CRS AP and 5-2 for 4CRS AP. On the topic of capabilities for NAICS, RAN1 agreed:

RAN4 will discuss if it is per band or common for all bands 

The maximum number of carriers simultaneously supported by NAICS to be decided by RAN4

RAN1 can't reach a consensus and RAN4 may discuss whether a possible signalled value of maximum number of carriers simultaneously supported by NAICS is CA band combination specific or not
In the Tdoc R1-144535, on the topic of 4CRS for NAICS, RAN1 agreed:

RAN1 has agreed that if RAN4 defines performance requirement for 4 CRS antenna ports, this feature will be introduced. 

TBD means that RAN4 needs to agree on feasibility and define performance requirements for 4 CRS antenna ports. The current status is that RAN4 will make such a decision during the performance part of the NAICS WI.

Whether or not specify signalling for this feature is up to RAN2

RAN1 #79

RAN1 agreed R1-145012 for the clarification of the resource allocation and precoding granularity parameter in NAICS and to agreed to remove the signalling of resource allocation and precoding granularity in the X2 signalling.
RAN1 agreed the reply LS R1-145266 to RAN3 and also sent to RAN2 and RAN4:
RAN1 thanks RAN3 for the Reply LS and the CR for Release 12 NAICS.  It’s RAN1’s understanding that the value “1” would always work even without resourceallocationgranularity IE over X2 and other values would also work by eNB implementation in some cases e.g. intra-eNB and eNBs of the same vendor.  Therefore, RAN1 confirms that there is no necessity to signal resourceallocationgranularity IE over X2.

To clarify the applicability of R12 NAICS higher-layer signalling to TM10, it’s RAN1’s understanding that the signalled parameters except transmissionModeList-r12 are not applicable to up to 8 layer transmission scheme in TM10.
RAN2 #87bis
Incoming LSs were presented

R2-144071
LS on RRC parameters needed for Rel-12 NAICS (R1-143674; contact: MediaTek); RAN1; LSin; to: RAN2; REL-12; LTE_NAICS-Core; 

R2-144091
Reply LS on Rel-12 NAICS; RAN3; LSin; to: RAN1, RAN4; CC: RAN2; REL-12; LTE_NAICS-Core;

Further discussion was postponed until R1 CR ready.

RAN2 #88
Incoming LSs were presented

R2-144725
LS for Rel-12 NAICS Stage-2 TP (R1-144532; contact: Media Tek); RAN1; LSin; to: RAN2; REL-12; LTE_NAICS-Core; R1-144532; 

R2-144806
Reply LS to R3-142566 = R2-144091 for Rel-12 NAICS (R1-145270; contact: Media Tek)
RAN1

R2-145331
LS on Rel-12 NAICS CA Capability (R4-147863; contact: Media Tek)
RAN4

R2-145341
LS on Rel-12 NAICS 4CRS AP Capability (R4-147878; contact: Media Tek)
RAN4

Following proposals were agreed.

1
Include the text proposal shown in this contribution as a new sub-section under Section 23 of 36.300.

Update the endorsed RRC CR according to following:

1)
Add “When TM10 is signaled, other signaled transmission parameters in NeighCellsInfo are not applicable to up to 8 layer transmission scheme of TM10.” to the field description of transmissionModeList-r12.

2)
Keep the current reference of resAllocGranularity-r12 and remove FFS.

3
UE shall signal its NAICS capability.

4
There is no difference for NAICS capability for TDD and FDD.

5
Include the NAICS capability by a combination of number of configured downlink serving cells, max number of configured CCs on which the UE is able to perform “2CRS AP NAICS” and the maximum number of aggregated PRBs of the configured serving cells. The size of the table may be between 1 and 8 entries. Absence of the table means that NAICS is not supported,

5
For each band combination include a bitmap with the same number of entries as the table. Absence of the bitmap in a band combination means that the UE does not support NAICS when configured according to this band combination. 

7
Do not introduce NAICS capability for 4 CRS AP.
After email approval, RAN2 was able to agree CRs for NAICS in R2-145420 for TS36.331 and in R2-145425 for TS36.306.
RAN3 #85bis
RAN3 technically endorsed R3-142563 as the baseline CR for X2 support for NAICS.

RAN3 agreed a reply LS on Rel-12 NAICS to be sent to RAN1/RAN2 and RAN4 in R3-142566:

RAN3 thanks RAN1 for the LS for Rel-12 NAICS. 

After discussions on signalling support for NAICS, RAN3 has endorsed the attached CR, where NAICS IEs are transferred via the X2AP Load Indication procedure, which is a Class 2 procedure, as defined in TS36.423.

The IEs Cell ID, Number of antenna ports (CRS ports) and MBSFN have not been added as they are already supported by existing X2AP signalling.

RAN3 would like to highlight that signalling of the NAICS assistance information is subject to backhaul delay, which is implementation dependent. 

RAN3 further discussed the resourceallocationgranularity IE. RAN3 understands that the value “1” would always work, and some companies thought this IE would need to be signalled very frequently and questioned whether it needs to be signaled. 

RAN3 #86
RAN3 received an LS from RAN1 in R3-143000 where RAN1 confirmed that there is no necessity to signal resourceallocationgranularity IE over X2.
RAN3 agreed CR R3-142892 for X2 support for NAICS.
2.1.2
Progress of the Performance part WI
RAN4 #72bis
The following agreements were captured in the Chairman’s report, R4-148337:
Use the same interference scenarios and profiles that are agreed till now.
Narrow down the interference profiles.

Consider additional scenarios if necessary
Set up test cases for FDD in the first phase and for TDD in the second phase. TDD tests will be introduced

Practical case from beginning same as CoMP or feICIC (to be finalized later on the 2 interfering cells), specific test case setup will be discussed in a later stage
Assume perfect PDCCH decoding under medium and low interference level in simulations. Simulation under high interference level need to ensure the PDCCH impact to PDSCH is minimized (solution TBD).

Agreed MTK (Rapporteur) proposal: Based on all UE vendors and operator inputs, down select to R-ML and SLIC for 2CRS ports for demodulation performance definition. CSI performance definition for receiver types are for further discussion. Receiver type for 4 CRS port support will be discussed further. E-MMSE-IRC performance results could also be submitted separately for consideration.

The SNR of 70% throughput of the maximum throughput is compared in simulation alignment. The SNR at this point is the final metric to use for demod requirements.

RAN4 #73
RAN4 was able to agree the LS to RAN2 and cc to RAN1 on NAICS 4 CRS AP in R4-147878

RAN1 have decided the following for NAICS 4 CRS AP capability:

“RAN1 has agreed that if RAN4 defines performance requirement for 4 CRS antenna ports, this feature will be introduced. 
TBD means that RAN4 needs to agree on feasibility and define performance requirements for 4 CRS antenna ports. The current status is that RAN4 will make such a decision during the performance part of the NAICS WI.
Whether or not specify signalling for this feature is up to RAN2”

RAN4 would like to inform RAN2 that no consensus could be reached on this topic.
RAN4 agreed the minutes on the discussion for NAICS CA capability in R4-147848

The following are the minutes from the meeting to discuss NAICS CA capability:

NAICS CA signalling

Agreements:

1) Band agnostic

Agreed Signalling:

For each number serving cell max aggregated BW and num CCs are signalled

No need to signal, since this is the min capability.

1DLCA 100 PRBs -> Min NAICS supported BW is 100PRBs

This information is signalled

2DLCA aggregated PRBs + num CCs supported by NAICS

3DLCA aggregated PRBs + num CCs supported by NAICS

4DLCA aggregated PRBs + num CCs supported by NAICS

5DLCA aggregated PRBs + num CCs supported by NAICS

For further discussion

Minimum step is 25 or 50PRBs -> E/// would like 50PRBs
The following agreed clarifications for these minutes in R4-147878 which were captured in the Chairman’s notes:

1. The number of component carriers supported by NAICS should be the “maximum” and not the exact amount of component carriers.
2. When the UE receives the NAICS cell assistance information IE, the network can assume the UE will apply NAICS over the entire BW for that CC/CG
The network is not expected to configure the UE in a way to exceed its maximum aggregated capability; otherwise, UE behavior is not defined.

3. The minimum capability in terms of aggregated PRBs / CC# does not necessarily needs to be the same for 2, 3 4 5DL carriers and it is still FFS.

RAN4 was able to agree the LS to RAN2 and cc to RAN1 on NAICS CA Capability in R4-147863
RAN1 have decided the following for NAICS CA capability:

“RAN4 will discuss if it is per band or common for all bands 
The maximum number of carriers simultaneously supported by NAICS to be decided by RAN4
RAN1 can't reach a consensus and RAN4 may discuss whether a possible signalled value of maximum number of carriers simultaneously supported by NAICS is CA band combination specific or not”

RAN4 would like to inform RAN2 of the following conclusions for NAICS CA capability.

RAN 4 concluded that NAICS signalling is band agnostic.

RAN4 decided the NAICS CA capability can be signalled as a combination of two parameters:

1) The maximum number of CC (component carriers), up to which the NAICS processing is supported;

2) The maximum aggregated BW across these CCs (expressed as a number of PRBs), where the NAICS processing is supported.

This aggregated BW and number of CC up to which NAICS processing is supported is a function of the number of configured DL CA component carriers, NDLCA. Note that the number of component carriers can also refer to multiple cell groups, CG, in the context of Dual Connectivity. 

RAN4 further decided the range of aggregated BW and number of CC/CG in the context of signalling for NAICS as shown in the table below, where max CC of 0 implies no NAICS support.

Table 1: Range of Signalled NAICS Capability

	NDLCA
	Aggregated BW range
	Max CC range

	1
	100 
	1

	2
	50,75, 100, 125, 150, 175, 200 
	0,1, 2 

	3
	50,75, 100, 125, 150, 175, 200 , 225 ,250, 275, 300 
	0,1,2,3 

	4
	50, 100, 150, 200, 250, 300, 350, 400
	0, 1, 2,3, 4

	5
	50, 100, 150, 200, 250, 300, 350, 400, 450, 500
	0, 1, 2,3, 4, 5


If the UE supports NAICS capability, then the information in this table is signalled to the eNB to indicate the NAICS CA capability.  

RAN4 was able to agree the LS to RAN2 and cc to RAN1 on NAICS CA Capability Clarification in R4-148047

 RAN4 would like to give further clarification on the previous LS R4-147863 and has concluded that NAICS capability could also be a function of the baseband processing capability and thus the capability signalling should be a function of the number of DL MIMO layers and number of CSI processes.

RAN4 recommends that the table below is signalled per UE and that a bitmap of indices into the table below is signalled per band combination.

This bitmap of indices allows the UE to indicate it’s capability for the multiple possible combinations per band combination.

RAN4 recommends the information in the following table is signalled and recognises that it is a RAN2 decision how to implement the actual signalling.

	Index
	Aggregated BW range
	Range of the Number CC

	1
	50, 75, 100, 125, 150, 175, 200, 225, 250, 275, 300, 350, 400, 450, 500
	0, 1, 2,3, 4, 5

	2
	50, 75, 100, 125, 150, 175, 200, 225, 250, 275, 300, 350, 400, 450, 500
	0, 1, 2,3, 4, 5

	3
	50, 75, 100, 125, 150, 175, 200, 225, 250, 275, 300, 350, 400, 450, 500
	0, 1, 2,3, 4, 5

	4
	50, 75, 100, 125, 150, 175, 200, 225, 250, 275, 300, 350, 400, 450, 500
	0, 1, 2,3, 4, 5

	5
	50, 75, 100, 125, 150, 175, 200, 225, 250, 275, 300, 350, 400, 450, 500
	0, 1, 2,3, 4, 5

	6
	50, 75, 100, 125, 150, 175, 200, 225, 250, 275, 300, 350, 400, 450, 500
	0, 1, 2,3, 4, 5

	7
	50, 75, 100, 125, 150, 175, 200, 225, 250, 275, 300, 350, 400, 450, 500
	0, 1, 2,3, 4, 5

	8
	50, 75, 100, 125, 150, 175, 200, 225, 250, 275, 300, 350, 400, 450, 500
	0, 1, 2,3, 4, 5


RAN4 has agreed that for single carrier operation, when a UE signals its NAICS capability, it shall support 100PRBs.
RAN4 made the following agreements captured in the Chairman’s note:

Agreement on UE behaviour: When TM10 is included in assistance signalling, UE performance should be at least as good as IRC
In case of resource allocation, if the PRB granularity = 1, the RRC ambiguity issue should not impact the performance requirements

In case of resource allocation, if the PRB granularity > 1, RRC signalling could potentially be semi-statically changing, where RRC ambiguity impact is FFS if test case with PRB granularity > 1 is defined.

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
· RAN1: 

· RAN1 specification CRs for Rel-12 NAICS

· RAN2:

· RAN2 specification CRs for Rel-12 NAICS

· In TS36.331 (R2/RRC): Layer 1 TS reference for NAICS parameters. 

· Description of parameter resAllocGranularity-12, such that its meaning is clear, in referenced RAN1 TS or in TS36.331 (R2/RRC)

· RAN3:

· RAN3 Specifications (TS36.423) CRs for Rel-12 NAICS

2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
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
· None
2.3.2
Open issues of the Performance part WI
Specify demodulation and CSI feedback performance requirements based on the signalling of interference parameters as specified in the core part of the work item, as well as on the assumed UE blind detection as agreed in RAN4. 
· Target a unified performance requirement for the above considered NAICS receivers, including requirement covering both DMRS and CRS
· Ensure no performance loss compared to LMMSE-IRC receivers in all interference PDSCH scenarios including different transmission modes than that of desired PDSCH, per PRB or PRB-pair based resource allocation for interference PDSCH,  and/or lack of higher-layer signalling, in a wide range of typical network deployment conditions (including also 4Tx) for both CRS based and DM-RS based TMs. 
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