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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

	71
	WI started
	RP-160623
	WI approved
	March 2017
	WI approved
	September 2017

	72
	RP-160894
	RP-160623
	25%
	March 2017
	0%
	September 2017

	73
	RP-161687
	RP-160623
	45%
	March 2017
	0%
	September 2017

	
	
	
	
	
	
	

	
	
	
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI.

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:


80 %








RAN4 Perf. part:

0 %








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:

90%











RAN WG2:

0%











RAN WG3:

XXX%











RAN WG4:

0%











RAN WG5:

XXX%

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

This SI is planned to be 100% complete in:



           

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


March 2017
  
which is:
RAN #75
The Performance part WI is planned to be 100% complete in: 
September 2017
which is:
RAN #77
The Testing part WI is planned to be 100% complete in:




which is:
RAN #XX

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-160623 endorsed by RAN #71
	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-160623 
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 #71
Q2/2016
RAN #72

	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

	84bis
	84bis
	93bis
	93bis
	93bis
	91bis
	78bis
	78bis
	78bis
	78bis
	85
	85
	94
	94
	94
	92
	79
	79
	79
	79

	3
	
	
	
	
	
	
	
	
	
	3
	
	
	
	
	
	
	
	
	


	RAN #72
Q3/2016
RAN #73

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	86
	86
	95
	95
	95
	93
	80
	80
	80
	80

	3
	
	
	
	
	
	
	
	
	


	RAN #73
Q4/2016
RAN #74

	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

	86bis
	86bis
	95bis
	95bis
	95bis
	93bis
	80bis
	80bis
	80bis
	80bis
	87
	87
	96
	96
	96
	94
	81
	81
	81
	81

	4
	
	
	
	
	
	
	
	
	
	4
	
	0.5
	
	
	
	
	
	
	


	RAN #74
Q1/2017
RAN #75

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	88
	88
	97
	97
	97
	95
	82
	82
	82
	82

	4
	
	1
	
	
	
	
	
	
	


	RAN #75
Q2/2017
RAN #76

	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

	88bis
	88bis
	97bis
	97bis
	97bis
	95bis
	82bis
	82bis
	82bis
	82bis
	89
	89
	98
	98
	98
	96
	83
	83
	83
	83

	
	
	
	
	
	
	
	
	
	2
	
	
	
	
	
	
	
	
	
	2


	RAN #76
Q3/2017
RAN #77

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	90
	90
	99
	99
	99
	97
	84
	84
	84
	84
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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
In RAN1#86bis (Lisbon), the following agreements (including working assumptions) were made:
Non-precoded CSI-RS:

Agreement:

· For {20, 28} ports, ∑k Mk ∈ {20, 28}, Mk = 4, where Mk is the same for all k 
· At least for CDM-4
Agreement:

Working Assumption is confirmed that CDM8 is supported for {24,32} port CSI-RS

Agreements:

· For 20-, 24-, 28-, and 32-port CSI-RS, when CDM-4 OCC applies in the CDM group comprising 4 REs within k-th CSI-RS configuration, according to the table below. 

· For Nk=4, 4REs mapping to legacy 4-port CSI-RS comprises a CDM group.

· For Nk=8, 8 REs mapping to legacy 8-port CSI-RS are partitioned into two groups of 4 REs, and each group of 4 REs located adjacently comprises a CDM group: 
· [image: image1.png]



	OCC index 
	OCC on REs [a b c d] 

	0
	[1 1 1 1] 

	1
	[1 -1 1 -1] 

	2
	[1 1 -1 -1]

	3
	[1 -1 -1 1]


· FFS on additional CDM-4 pattern(s) at least for 28- and 32-port to support full power utilization within a single PRB.

· CDM-8 design for {24, 32} ports:
· At least for 32-port CSI-RS, at least one CDM-8 pattern exists which uses REs from more than 2 OFDM symbols

· FFS until RAN1#87:

· which CDM-8 patterns are useful, and 

· downselection between:

· Alt 1: CDM-8 patterns are configured by aggregation of CDM-2/4 patterns

· Alt 2: CDM-8 patterns are defined in the specifications without explicit aggregation

· Overhead reduction for CDM-8 is FFS
· Note: CDM-8 can be supported in both normal and special subframes
Agreement:

· For Class A eFD-MIMO, a CSI-RS density value of 1/3 is supported in addition to already agreed values of 1 and ½ 

· No other values of CSI-RS density are supported in this Release. 

Agreement: 

· For Class A, CSI-RS overhead reduction is supported by Comb-like transmission, allowing PDSCH transmission in the REs in PRBs with no CSI-RS ports
· UE measures channel in REs in PRBs with CSI-RS ports and expects PDSCH in PRBs with no CSI-RS ports
Beamformed CSI-RS:
Agreements:
· For activation/release mechanism:
· MAC CE is used to signal the choice of N out of K RRC-configured CSI-RS resources
· The value of N is configurable via higher-layer signalling and upper bounded by a UE capability parameter Nmax
· Nmax for aperiodic and multi-shot periodic CSI-RS can be different.

· When K ≤ 2, N=K; else (when K > 2) N = {1, 2, …, min(4,K)}
· Note: If the above value of N exceeds Nmax, N = Nmax is used instead.

· Note: Activation/release mechanism is skipped for aperiodic CSI-RS when  K = 1 or N
· The above MAC-CE-based activation/release mechanism is used for both aperiodic and “multi-shot” CSI-RS.
Agreements:
· Down select the value for X/Y for MAC CE based activation/release mechanism from (RAN1#87)

· Alt1. X=Y=4 ms

· Alt2. X=Y=8 ms

· Note: For both aperiodic and “multi-shot” CSI-RS

Agreements:

· For Class B NZP CSI-RS: 
· Support CSI-RS density of d ∈ {1,1/2} RE/RB/port
· Additional values of d=1/3 and/or 1/8 are not precluded for Class B if significant benefit can be shown at RAN1#87.
· Transmission and/or measurement comb offsets are 0..1/d-1
· For d=1/2 (i.e. for Class A & Class B), comb offsets ∈ {0, 1} can be configured for CSI-RS transmission and/or measurement in the n-th PRB, where n mod 2 = comb offset
· For d=1/3 (i.e. at least for Class A), comb offsets ∈ {0, 1, 2} can be configured for CSI-RS transmission and/or measurement in the n-th PRB, where n mod 3 = comb offset
· Working Assumption: For Class A NZP CSI-RS with more than 16 CSI-RS port, in a given CSI-RS resource all CSI-RS configurations have the same values of d 

· Will be confirmed automatically at RAN1#87 unless there is consensus to support different values of d per CSI-RS configuration

· For Class A NZP CSI-RS with more than 16 CSI-RS ports each CSI-RS configuration can have different values of comb offset

· FFS the detailed signalling design
UL DMRS:

Agreements: 

· IFDMA details

· IFDMA DMRS with RPF=2 only will be supported in Rel-14

· Lengths of 6, 18 and 30 DMRS based sequences are supported for RPF=2 

· Length-30 base sequence is FFS until RAN1#87 (e.g. Table 6 in  R1-1609850)
· Length-18 base sequences design refer Table 3 in R1-1608928
· Length-6 base sequence design refer to Table 4 in R1-1609850
· Additional 3dB power boosting is used for IFDMA DMRS with RPF=2
· Cyclic Shift of UL IFDMA DMRS Generation:

· If IFDMA is activated according to control signaling, 

· reference signal sequence on even subcarriers is 
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· reference signal sequence on odd subcarriers is 
[image: image3.wmf]RS
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where 
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 is the length of the reference signal sequence, where  
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Conclusion:

CS/OCC/IFDMA Mapping Table:

· Down-select at RAN1#87 one solution from the two candidates on slides 6 & 7 in R1-1610591, or the table below Proposal 3 in R1-1608603,  for joint CS/OCC/IFDMA indication
· Note: if intra-subframe Comb hopping is supported, comb id or IFDMA configuration in the tables refers to comb id in slot #0 for two slots of a subframe. FFS comb id in the slot #1.  
Class A codebook extension:

Agreement: 

· Agree on all (N1, N2) combinations on slide 4 of R1-1010560

· Agree on the following table for (O1, O2) combinations (Alt1 of the left table on slide 4 of R1-1610560)
	Number of CSI-RS antenna ports, P
	[image: image7.png](N, N,)
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	20
	(2,5)
	(8,4)

	
	(5,2)
	(4,4)

	
	(10,1)
	(4,-)

	24
	(2,6)
	(8,4)

	
	(3,4)
	(8,4)

	
	(4,3)
	(4,4)

	
	(6,2)
	(4,4)

	
	(12,1)
	(4,-)

	28
	(2,7)
	(8,4)

	
	(7,2)
	(4,4)

	
	(14,1)
	(4,-)

	32
	(2,8)
	(8,4)

	
	(4,4)
	(8,4)

	
	(8,2)
	(4,4)

	
	(16,1)
	(4,-)


Hybrid CSI-RS:

Agreements:
· Confirm working assumption for mechanism 1: 

· No inter-dependence between CSI calculations across two eMIMO-Types
Advanced CSI+IM for MU transmission:

Working Assumption:

· {4,8,12,16,20,24,28,32} CSI-RS ports are supported in advanced CSI

· Aim for a unified structure, with a single common CSI reporting mechanism which is dimensioned or scalable to support all the numbers of ports

· If it turns out that a particular number of ports is not smoothly supportable, then it can be removed from the list
Conclusions:

· Companies that have provided simulation results have shown benefits from a variety of interference measurement enhancements; no consensus on the size of the benefits of interference measurement enhancements, or on which enhancements might be worth considering further. 
· No interference measurement enhancements will be specified in Release 14, unless consensus emerges on a proposal that can be agreed with less than 5 minutes of online meeting time. 

· Companies are encouraged to discuss the following WFs offline for possible future consideration in a later Release
DMRS-based semi-open-loop:
Agreements:

· Denote the modulation symbol index as i, RE-level PDSCH processing for semi-open-loop MIMO is based on DMRS ports 7/8

·  Rank-1: Tx diversity
· 
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· Rank-2:  co-phasing cycling
· 
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 SHAPE  \* MERGEFORMAT 
[image: image12]
· For the purpose of CSI feedback, UE assumes the following beamforming on port 7/8 (to N CSI-RS ports) 

· Dual-stage codebook:  W(j)= W1W2(j) 

· W1: 
 wideband i1 (e.g. grid of beams) of rank-2 

· Rank-1 (options to be downselected at RAN1#87): 

· Option 0: SFBC without defined cycling pattern (e.g. codebook subset restriction applicable to i2, and/or hybrid A+B CSI (with second eMIMO type associated with single-stage codebook), and/or Class B)

· Option 1: SFBC only + fixed beam selection

· Option 2: SFBC + per-N-PRB-pair cycling with defined cycling pattern

· W2(j):  pre-determined set of beam selection matrices of rank-2 

· W2(j) cycling per PRG, where PRG comprises N consecutive PRB pairs

· value of N FFS

· size/order of beam selection matrices for cycling FFS

· Rank-2 (options to be downselected at RAN1#87)

· Option 0:  without defined cycling pattern  (e.g. codebook subset restriction applicable to i2, and/or hybrid A+B CSI (with second eMIMO type associated with single-stage codebook), and/or Class B) 

· Option 1: fixed beam selection
· Option 2:  per-N-PRB-pair cycling with defined cycling pattern 
· W2(j):  pre-determined set of beam selection matrices of rank-2 

· W2(j) cycling per PRG, where PRG comprises N consecutive PRB pairs

· value of N FFS

· size/order of beam selection matrices for cycling FFS 
· If the CQI reporting is configured to be based on the Single-stage codebook: W(j) 

· 2 CSI-RS ports:  identify matrix (i.e. no PMI feedback)

· 4 CSI-ports:  Per-PRB-pair cycling of W(j), where W(j) = Ck, k=mod(j,4)+12, Ck denotes the rank-2 precoding matrix of index k 
· NOTE: j denotes PRB pair index
· FFS rank-3/4

In RAN1#87 (Reno), the following agreements (including working assumptions) were made:
Non-precoded CSI-RS:

Agreement:

· No additional CDM-4 pattern is supported in Rel-14.
Agreement:

· CDM-8 patterns for {24, 32} ports can be configured by aggregation of CDM-2/4 patterns from different CSI-RS configurations
· For each CSI-RS resource (i.e. RE configuration), at least one aggregated pattern that supports full power utilization is supported
· FFS until RAN1#88:

· Whether more than one aggregated pattern supporting full power utilization per CSI-RS resource (i.e. RE configuration) is supported

· Whether any patterns which do not support full power utilization are supported (subject to performance benefit being shown)
· How to specify which aggregated patterns are not supported (if any)
· Working assumption: No additional RRC parameters will be specified for indication of the CDM-8 patterns 
· Can be revisited if benefit from additional RRC parameter is shown

· RRC signaling details are FFS 

· A CDM-8 pattern is contained within 1 PRB
Beamformed CSI-RS:

Agreement:

· RAN1 recommends X=Y=8ms for activation/release

· RAN1 to send an LS to RAN2. Chao to prepare a draft LS today, to be endorsed on Friday

· For the activation/release mechanism

· Simultaneous activation/release of the CSI-RS resources for multiple CSI processes and/or DL CCs can be supported 

· Detailed MAC CE signalling design & payload size & maximum #CC in one MAC CE is up to RAN2

· Note: maximum 7 bits required for each CSI process (e.g, K=8, N=4, 70 codepoints)

R1-1613697
[Draft] LS on MAC CE based activation/release mechanism for aperiodic and multi-shot CSI-RS
Qualcomm

Modify the action to ask RAN2 to confirm the proposal. 

Approved with this modification in R1-1613494. 

Agreement: Handle EPDCCH vs. AP-CSI-RS collision as eNB implementation issue

Agreement:

· For PDSCH rate matching, 2-bit aperiodic ZP CSI-RS resource signaling field is introduced in DL-related DCIs for all TMs. 

· AP ZP CSIRS resource configuration is defined without subframe_config

· UE conducts PDSCH rate matching on AP ZP CSIRS at the subframe when the DCI is signaled.

· AP ZP CSI-RS resource signaling field descriptions are

· State ‘0’:  The 1st RRC-configured AP ZP CSIRS is indicated to be applied.

· State ‘1’:  The 2nd RRC-configured AP ZP CSIRS is indicated to be applied.

· State ‘2’:  The 3rd  RRC-configured AP ZP CSIRS is indicated to be applied.

· State ‘3’:  The 4th  RRC-configured AP ZP CSIRS is indicated to be applied.

· This applies only to the DCIs used for non-fallback mode

Working Assumption:

Working Assumption will be confirmed in RAN1#88 if benefit is confirmed compared to using periodic NZP CSI-RS and significant problems are not identified. 

· In TM10, activation/deactivation of an NZP CSI-RS with subframe_config can be configured with UEs configured with QCL Type B, where

· NZP CSI-RS configured for activation/deactivation can be indicated in PQI for QCL purposes, and follow legacy QCL assumption. 

· UE does not expect to receive PQI indication before receiving Ω (>1) activated NZP CSI-RSs from an NZP CSIRS activation. FFS on Ω – send an LS to RAN4 to ask for their advice – Jonghyun (LG) R1-1613495 – for email approval until Wed 23rd Nov.

· UE does not expect that a PQI indication is received which indicates a deactivated NZP CSI-RS. FFS the spec impact.

· Note: NZP CSI-RS not configured for activation/deactivation can also be indicated for QCL purpose.

UL DMRS:

Agreement:

· Length-30 base sequences can be obtained from ZC sequences of length-31 by truncating 1st element. 

Working assumption:

· Table 1 with an additional one bit in DCI format 0 and 4 to indicate one of the CSF mapping tables in UE specific search space

· FFS: Whether this is also applicable to SPS-RNTI

· Note: In common search space the legacy table will be used 

Table 1
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Conclusion: 

· There is no consensus in supporting inter-slot hopping in Rel.14.

· Offline discussion on the need for supporting inter-subframe hopping in Rel.14, Continue discussion until RAN1#88.

Class A codebook extension:

Agreement:

· The Rel.13 rank 1-8 Class A codebook tables are extended to the agreed port layouts of {20, 24, 28, 32} ports

· All the four codebook Configs 1-4 of Rel-13 are supported in Rel-14 for 20,24,28 and 32 ports
· No other codebook Config is introduced for 20, 24, 28 and 32 ports
· Rank 5-8 codebooks for {20, 24, 28, 32} ports are extended from Rel-13 16-ports codebook 
Hybrid CSI-RS:

Agreement: PF-2 is used for the 1st eMIMO-Type

Agreement:

· For aperiodic CSI reporting for hybrid CSI mechanism 1 

· Either one of CSI for 1st eMIMO-Type (i.e., CSI(1)) and CSI for 2nd eMIMO-Type  (i.e., CSI(2)) is triggered for aperiodic CSI reporting.

· The CSI request field of the same size as the legacy CSI request field is used to jointly indicate the triggered eMIMO-Type and CSI process.

· Reuse the legacy RRC approach for configuration of the trigger 

Agreement:

· Hybrid mechanism 2:

· Hybrid CSI reporting with one CSI process, support Class B with K>1 CSI-RS resources for the 1st eMIMO-Type and Class B with K=1 CSI-RS resources for the 2nd eMIMO-Type

· For the 1st eMIMO-Type, CRI is reported

· For the 2nd eMIMO-Type, CQI/PMI/RI are reported

· Total number of CSI-RS resources across 2 eMIMO-Types is limited by Rel. 13 UE capability Kmax.

· Total number of CSI-RS APs across 2 eMIMO-Types is limited by Rel. 13 UE capability Nmax.

Agreement:

· For periodic CSI reporting for hybrid CSIRS mechanism 1 

· Subframe offset of CSI(1) can be configured. 

· The following table is used to configure periodicity and offset of CSI(1):
· Note that this table is the same as legacy CRI table
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· For periodic CSI reporting for hybrid CSIRS mechanism 2, reuse the legacy CRI configuration table for the 1st eMIMO-Type
· For periodic CSI reporting for hybrid CSIRS mechanism 1 

· Collision handling: CSI of 1st eMIMO has the same priority as legacy CRI.

Advanced CSI+IM for MU transmission:
Agreement: 

· {4,8,12,16,20,24,28,32} CSI-RS ports are supported in advanced CSI

· Aim for a unified structure, with a single common CSI reporting mechanism which is dimensioned or scalable to support all the numbers of ports

Note that this does not imply a single solution for classes A and B

Working Assumption: 

To be confirmed automatically at RAN1#88 if no significant issues are identified with UE complexity. 

Precoders are to be normalized in the equations below.

[image: image15.png]5 o= pnbkgn)ykgn), Piea Bges genl]
— Forrank 1 W= [0 = WoW, and W, c"'"]
= [o| = Wala, 2= |ern
~ oo ©
w“”] W.Wy, and W, l"’" "”]

— Forrank 2 W= o
W:n W1 Lo €11

7
= = leo o Craumal =01 0=
© = SE b0, e Costs

L =2 is the number of beams
By, 153 2D DFT beam from oversampled grid
= k=00, N0y — 1
= k=01, N0, — 1
0<p; <1 beam power scalingfactor for beam i
€335 beam combining coefficient for beam  and on polarization rand layer [




[image: image16.png]W1 Beam selection
© o=0,=4
=1, 0,
2, € 48,121620242832)
+ The leading {stronger) beam indesx
I
P
+ The second (weaker} beam index:
KO- D 40,

01,0y~ 1

=04 My0 -1

PP 4 0y,

- dy € {0, miniy L) - 1)

€ (O min (i Ly) - 1}

- (dydy) # (00)

- Wherely L 3re defneg =
= ItH By, +1

s Li=al=2
— IFH, <Ny and, # 1

s L=al=2
— it

> b=81,

‘W1 Beam power
Second beam power quantizedwith? bits
=1 py € (LV05VZ50)

w2
C000= Co0= Lalways
e €{Lj—L—j}vird





[image: image17.png]+ Wioverhead for Ny = N, =4 Rankc | W1
~ Indicate leading beam: (b
llog, (N3N;0,0,)1 = [log2 (16N, N, )| =
8 bits - &
~ Indicate second beam: [(7)] = 3 bits

~ Relative power of wesker beam: 2bits
13 12




· Feedback on PUSCH is supported

· Feedback on PUCCH is supported

· Details FFS until RAN1#88.

DMRS-based semi-open-loop:
Agreement: 

· For the purpose of CSI derivation, the UE assumes option 1 with a single DMRS beam semi-statically configured by codebook subset restriction
· The single DMRS beam, which is the same for both ports 7&8, is indicated in the i2 field of codebook subset restriction 
Agreement:

· DMRS based semi-open-loop transmission is introduced within existing transmission mode, i.e. TM9/10
· Configured by RRC signalling
· Semi-open-loop PDSCH transmissions are scheduled only using existing DCI formats 2C/2D with a new DMRS port indication table
· FFS whether semi-open-loop transmission is only with C-RNTI or also with SPS-C-RNTI
· Working assumption: Semi-open-loop is only specified for rank-1/2, unless there is quick consensus on an extension to rank 3/4 in RAN1#88. 
RAN2

No work in RAN2 has started.

RAN4
No work in RAN4 has started.

2.1.2 
Progress of the Performance part WI

This part has not started.
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 aspects:

· RS enhancements:
· Non-precoded CSI-RS: 
· Resource aggregation patterns for supporting {20, 24, 28, 32} ports
· CSI-RS overhead reduction mechanism (frequency density)
· Beamformed CSI-RS:

· Aperiodic and “multi-shot” CSI-RS for Class B eMIMO-Type along with their supporting components
· CSI-RS overhead reduction mechanism (frequency density) for Class B eMIMO-Type
· UL DMRS:

· New RPF=2 IFDMA pattern along with their supporting components
· CSI reporting enhancements 
· Class A codebook extension:

· Extension of Rel.13 Class A codebooks for {20, 24, 28, 32} CSI-RS ports
· CSI for hybrid CSI-RS: 

· Mechanisms 1 and 2 hybrid CSI with one CSI process along with their supporting components
· Advanced CSI+IM for MU transmission

· Advanced CSI codebook for {4, 8, 12, 16, 20, 24, 28, 32} CSI-RS ports
· DMRS-based semi-open-loop transmission:

· CSI reporting support for semi-open-loop transmission (e.g. partial PMI feedback, CQI calculation)

· Transmission scheme for semi-open-loop transmission
RAN2 and RAN4 aspects: none.
2.2.2
Completed elements of the Performance part WI
This part has not started.

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
RAN1 aspects

· RS enhancements
· NP CSI-RS: The need for additional restrictions on CDM-8 aggregation and introducing new port indexing of CDM-4 
· BF CSI-RS: DCI field for AP-CSI-RS resource selection and value of  for QCL indication 

· UL DMRS: Applicability of new DMRS table for SPS-RNTI

· CSI reporting enhancements 
· Class A codebook extension: Feedback mechanism for P-CSI and A-CSI
· Hybrid CSI: Feedback mechanism of A-CSI for mechanism 2
· Advanced CSI: Feedback mechanism for P-CSI and A-CSI, the need for supporting Class B and hybrid extension 

· DMRS-based semi-open-loop transmission:  Orphan RE issue for rank-1, new DMRS table and its applicability for SPS-RNTI
RAN2 aspects: RRC and/or MAC signalling support for all the above enhancements
RAN4 aspects: RAN4 core aspect
2.3.2
Open issues of the Performance part WI
This part has not started.
3.
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