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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
RAN1#94bis:
TPs:
R1-1811976 	Text proposal to capture agreements made in RAN1#94 to TR 38.812 (NOMA)	ZTE

Agreements:
· The TP in R1-1812076 is approved (except the Annex parts)

Email discussions:
Email approval of the TP in R1-1812076 for the Annex parts till 10/26 – Li (ZTE) (including possibility of adding/updating additional abstraction methods)
Agreements:
· Capture the link-to-system mapping methods from R1-1812096 to the Annex of TR38.812, except section 2.1.3.
· The text in section 2.1.3 from R1-1812096 is agreed in principle
· Further refine the text in RAN1#95
· Further discuss whether or not to capture it in the TP in RAN1#95.

Email discussion for more observations based on LLS till 10/26 – Li (ZTE)
Agreements:
· Individual observations for more simulated cases, & General observations from R1-1812095 are agreed, except the following update:
· Opt 2: update 5dB to [9dB] for case 32 and 34
· Under general observations for case 32-35

Receiver:
Agreements:
· Table 8 (and its subtables & notes) and Table 9 in R1-1811938 are agreed
· To be captured in 38.812

Procedure:
Agreements:
· Channel structure consisting of preamble and data can be considered for supporting the asynchronous transmission:
· Preamble in Rel-15 can be considered as the starting point. 
· Additional components can be included if necessary, e.g., the UL channel for assisting the UE detection or GP.
· Study further the case when a UE is configured with one or more set(s) of MA signature/resource 
· FFS principle for MA signature/resource configuration/selection among MA signature/resource belonging to same/different set(s).
· e.g. different MA signatures/resources may be considered for different TBSs/MCSs/retransmissions/UE grouping/measurements, etc.
· FFS signaling 
· FFS how to handle the collision of MA signature/resource
· FFS the mapping between RS and other MA signatures

Performance evaluation:
Agreements:
· Observation 1: with ideal channel estimation, the LLS results for Case 1 with 12 or 24 UEs show a similar performance for most of curves provided, at target BLER = 0.1, with appropriate configurations.
· Observation 2: with ideal channel estimation, the LLS results for Case 2 with 6 or 12 UEs show a similar performance for most of curves provided for coding rates no more than 0.2, at target BLER = 0.1.
· Observation 2.1: with ideal channel estimation, the LLS results for Case 2 with 6 or 12 UEs show a similar performance for most of curves provided for coding rate ~0.4, at target BLER = 0.1.
· Observation: with ideal channel estimation, the LLS results for Case 3 with 6 UEs show a similar performance for most of curves provided with code rate up to 0.4, at target BLER = 0.1, even when different receiver types are used.
Observation: for Case 3 with 10 UEs and ideal channel estimation, 
· the LLS results for simulated schemes with the Chip EPA hybrid PIC or MMSE-hybrid IC receiver or ESE-SISO receiver show a similar performance for most of curves provided with code rate up to 0.4, at target BLER = 0.1. 
· the LLS results for simulated schemes with the MMSE-hard IC receiver show a similar performance for most of curves provided with code rate up to 0.4, at target BLER = 0.1. 
· the LLS results with the Chip EPA hybrid PIC or MMSE-hybrid IC receiver or ESE-SISO receiver show better performance than the results with the MMSE-hard IC receiver.
Observation: for Case 4 with 6 UEs and ideal channel estimation, 
· the LLS results for simulated schemes with the Chip EPA hybrid PIC or MMSE-hybrid IC receiver show a similar performance for most of curves provided with code rate up to 0.6, at target BLER = 0.1. 
· the LLS results for simulated schemes with the MMSE-hard IC receiver or ESE-SISO receiver show a similar performance for most of curves provided with code rate up to 0.6, at target BLER = 0.1. 
· the LLS results with the Chip EPA hybrid PIC or MMSE-hybrid IC receiver show better performance than the results with the MMSE-hard IC receiver or ESE-SISO receiver.
Observation: for Case 5 with 4 UEs and ideal channel estimation, 
· when the code rate is similar, the LLS results for simulated schemes with the Chip EPA hybrid PIC or MMSE-hybrid IC receiver show a similar performance for most of curves provided, at target BLER = 0.1. 
· the LLS results for simulated schemes with the MMSE-hard IC receiver and ESE-SISO receiver show a similar performance for most of curves provided, at target BLER = 0.1. 
· When the code rate is round 0.36, the LLS results with the Chip EPA hybrid PIC or MMSE-hybrid IC receiver show better performance than the results with the MMSE-hard IC receiver or ESE-SISO receiver.
· When the code rate is round 0.71, the LLS results with the Chip EPA hybrid PIC or MMSE-hybrid IC receiver show similar performance to the results with the MMSE-hard IC receiver or ESE-SISO receiver
Observation: for Case 5 with 6 UEs and ideal channel estimation, 
· the LLS results for linear-spreading based schemes (SF>1) with the MMSE-hard IC receiver show a similar performance, at target BLER = 0.1.
· The last 4 rows in R1-1812077 are endorsed for template 1 LLS, along with the note at the end
Agreements:
· Capture the evaluation results as summarized in R1-1811872 in TR38.812
· Except the results shown using split of receivers
· Further discussion offline regarding adding conditions for evaluations for further results to be captured in the TR
Agreements:
· For NOMA SLS, companies to report how HARQ re-transmissions are performed (e.g., non-adaptive, adaptive, etc.)


RAN1#95:

TPs:
R1-1813961 is endorsed with the following updates:
· Note: there should be no update to the existing “Introduction” section in this TP w.r.t. the most recent endorsed version
· In Figure 5.1, update “UE/branch specific symbol-level spreading” and/Or “UE/branch specific symbol-level interleaving with or without zero-padding”
· 6.1, title, “Typical rReceivers for NOMA”
· 8.2, “Total of 35 cases, together with the number of UEs to be simulated, are defined in Template 1 to represent “typical” deployments.”
Updated document endorsed in R1-1814006


Agreements:
Conclusion for the SI:
Non-orthogonal multiple access (NOMA) technology is studied from the aspects of transmitter side processing, receiver complexity, related procedure and performance evaluations. In transmitter side processing, schemes can be characterized by multiple access (MA) signatures. Both schemes supported by Rel-15 and those requiring specification enhancement have been studied. Several types of receivers for NOMA are analyzed and their complexities are estimated. For NOMA related procedure, both synchronous and asynchronous transmissions are studied and evaluated.
Performance evaluations are carried out at both link level and system level. 
Some general observations can be drawn from the simulated/analyzed cases:
· For LLS in mMTC/eMBB/URLLC scenarios with ideal channel estimation, equal SNR, zero TO/FO. and fixed MA signature allocation
· For low TBS (per UE SE is less than 0.15 bps/Hz and total SE is less than 1.8 bps/Hz), as long as the simulation configuration, e.g., reasonable code rate, is appropriate, the performance difference between NOMA schemes/MA signatures is small, even when different receiver types are used. 
· For LLS in some simulated cases (i.e., listing cases) with ideal channel estimation, equal SNR, zero TO/FO and fixed MA signature allocation
· For medium to high TBS (per UE SE is within [0.3, 0.55] bps/Hz, and total SE is less than 3.6 bps/Hz), as long as the simulation configuration, e.g., reasonable code rate, is appropriate, the performance difference between NOMA schemes/MA signatures is small. 
· Results with lower code rate (e.g. LDPC coding rate < 0.5) show better performance than the results with higher code rate (e.g. LDPC coding rate > 0.5). 
· Based simulations of some cases (i.e., listing cases), for LLS with realistic channel estimation, equal SNR distribution, zero TO/FO and fixed MA signature allocation, it is observed that
· Up to [2-4]dB performance degradation is observed compared to ideal channel estimation for mMTC/eMBB scenario.
· Up to [5]dB performance degradation is observed compared to ideal channel estimation for URLLC scenario. 
· Different performance degradation levels may be due to different channel estimation algorithm and DMRS extension methods.
· The lower the SNR operation point is, the larger the performance degradation due to realistic CE can be observed
· Higher number of UEs have larger performance degradation than lower number of UEs under the same channel condition and the same TBS for each individual case.
· Based simulations of some cases (i.e., listing cases) with larger standard deviation of SNR difference, for LLS with realistic channel estimation, equal SNR distribution, zero TO/FO and fixed MA signature allocation, it is observed that as long as the simulation configuration is appropriate, the performance difference between NOMA schemes/MA signatures is small, even when different receiver types are used
· Performance loss of 1.1-3.2 dB can be observed with real channel estimation in multipath, where the losses are greater for the larger number of UEs or with greater SNR variation with for link level simulations in some simulated cases 
· For the case with realistic channel estimation and random selection with potential MA signature collision (timing offset is within [0, 1.5*NCP], non-zero FO, and SNR offset is within +/-3dB)
· When the TBS is small (i.e. 20 bytes), with 6 simultaneous activated UEs, based on the realistic UE detection by using 2-slot transmission time (e.g., 50% overhead for legacy preamble as the RS, without DMRS, preamble and data have the same BW, without assuming guard-band, with the pool size of 48 and 64), there is around 3.5 dB performance loss at 10% BLER, compared to random activation with no DMRS/MA signature collision and timing offset is within [0, 0.5*NCP] and 1-slot transmission. 
Note: this observation is based on single company’s results
· When the TBS is small (i.e. 20 bytes), 10% BLER cannot be achieved for 4 and 6 UEs, with random selection (DMRS overhead of 2/7 for pool size 24), for both realistic and ideal UE detection, with 1-slot transmission time. 
· When the TBS is small (i.e. 20 bytes), with random activation (with realistic UE detection, DMRS overhead of 2/7 for pool size 24, without DMRS/MA signature collision) of 1-slot transmission, the performance degradation at 10% BLER for 4, 6 and 8 UEs is about 1 dB compared to random activation without timing offset (with realistic UE detection, DMRS overhead of 1/7 for pool size 24, without DMRS/MA signature collision)
Note: this observation is based on single company’s results

Email discussions:
Email approval of R1-1814289 till 11/26 – Yifei (ZTE)
For system level performance evaluation of configured grant transmission (without DMRS collision and where different baselines, different amount of optimization, and different choice of receiver types are used by companies. The same set of contiguous PRBs, is configured and overlapped across cells for the baseline and the evaluated NOMA schemes, respectively):

· Under eMBB scenario, 
· Sources 1 [42], 3 [45], 6[49] and 7 [51] assume that time and frequency resource configuration per UE for the baseline is different from that for evaluated NOMA schemes. Sources 1, 6 and 7 use Method 1 of L2S mapping, and Source 3 uses Method 2 of L2S mapping. For the baseline, Source 1 assumes spatial-only MMSE-PIC or MMSE-IRC receiver, Source 6 assumes spatial-only MMSE-SIC receiver and source 7 assume spatial-only LMMSE hard IC receiver and Source 3 assumes spatial-only MMSE IRC receiver. For simulated NOMA schemes, Source 1 assumes joint spatial-spreading domain MMSE-PIC, Source 6 assumes joint spatial-spreading domain MMSE-SIC receiver and Source 7 assumes joint spatial-spreading domain LMMSE hard IC receiver, and Source 3 assumes e-ESE receiver. Source 1 assumes ideal inter-cell interference covariance matrix. Performance gains are demonstrated in these simulations as listed in Table 9.2.3.
· Source 1 assumes that time and frequency resource configuration per UE for the baseline is the same as that per UE for evaluated NOMA schemes. Method 1 of L2S maping is used. Spatial-only MMSE-IRC/PIC receivers are assumed for baseline, and joint spatial-spreading domain MMSE-PIC receiver is assumed for NOMA scheme. Ideal inter-cell interference covariance matrix is assumed. Performance gains are demonstrated in this simulation as listed in Table 9.2.3.
· Source 8[52] assumes that time and frequency resource configuration per UE for the baseline is the same as that per UE for evaluated NOMA schemes. Method 1 of L2S mapping is used. Spatial-only MMSE-P IC receiver is assumed for baseline and joint spatial-spreading domain MMSE-SIC receiver is assumed for the NOMA scheme. Performance gains are demonstrated in this simulation as listed in Table 9.2.3.
· Source 2[50] assumes that time and frequency resource configuration per UE for the baseline is the same as that per UE for evaluated NOMA schemes. Method 3 of L2S mapping are used. The same type of receiver, either spatial-only/joint spatial-spreading domain MMSE hard IC or EPA receiver is assumed for both baseline and NOMA. No performance gain is demonstrated in these simulations as listed in Table 9.2.3.

· Under uRLLC scenario, 
· Sources 1 and 6 assume that time and frequency resource configuration per UE for the baseline is different from that for evaluated NOMA schemes. They use Method 1 based L2S mapping. For the baseline, Source 1 assumes spatial-only MMSE-PIC or MMSE-IRC receiver, Source 6 assumes spatial-only MMSE-SIC receiver.  For simulated NOMA schemes, Source 1 assumes joint spatial-spreading domain MMSE-PIC or MMSE-IRC, Source 6 assumes joint spatial-spreading domain MMSE-SIC receiver. Source 1 assumes ideal inter-cell interference covariance matrix. Performance gains are demonstrated in these simulations as listed in Table 9.2.2.
· Source 1 assumes that time and frequency resource configuration per UE for the baseline is the same as that per UE for evaluated NOMA schemes. Method 1 of L2S mapping is used. Spatial-only MMSE-IRC/PIC receivers are assumed for the baseline and joint spatial-spreading domain MMSE-PIC is assumed for NOMA scheme. Ideal inter-cell interference covariance matrix is assumed. Performance gains are demonstrated in this simulation as listed in Table 9.2.2.
· Source 2[48]assumes that time and frequency resource configuration per UE for the baseline is the same as that per UE for evaluated NOMA schemes. Method 3 of L2S mapping are used. The same type of receiver, either spatial-only/ joint spatial-spreading domain MMSE hard IC or EPA receiver is assumed for both baseline and NOMA. No performance gain is demonstrated in these simulations as listed in Table 9.2.2.

· Under mMTC scenario, 
· Sources 1, 3, 4 [46], 5 [47] and 7 assume that time and frequency resource configuration per UE for the baseline is different from that for evaluated NOMA schemes.  Resource utilization of simulated NOMA schemes is higher than that of baseline. Sources 1, 4 and 7 use Method 1 of L2S mapping, and Source 3 uses Method 2 of L2S mapping. For baseline, Source 1 assumes spatial-only MMSE-PIC or MMSE-IRC receiver, Source 7 assumes spatial-only LMMSE hard IC, Source 4 assume spatial-only MMSE SIC or MMSE IRC receiver and Source 3 assumes spatial-only MMSE IRC receiver. Source 5 assumes spatial-only MMSE-IRC receiver. For simulated NOMA schemes, Sources 1 assumes joint spatial-spreading domain MMSE-PIC or MMSE-IRC receiver, Source 7 assumes joint spatial-spreading domain LMMSE hard IC, Source 4 assumes joint spatial-spreading domain MMSE hard IC receiver, and Source 3 assumes e-ESE receiver. Source 5 assumes spatial-only EPA receiver. Source 1 assumes ideal inter-cell interference covariance matrix. Performance gains are demonstrated in these simulations as listed in Table 9.2.1.
· Source 1 assumes that time and frequency resource configuration per UE for the baseline is the same as that per UE for evaluated NOMA schemes. Method 1 of L2S mapping is used. Spatial-only MMSE-IRC/PIC receivers are assumed for baseline, and joint spatial-spreading domain MMSE-PIC receiver is assumed for NOMA scheme. Ideal inter-cell interference covariance matrix is assumed. Performance gains are demonstrated in this simulation as listed in Table 9.2.1.
· Source 2 [43][44] assumes that time and frequency resource configuration per UE for the baseline is the same as that per UE for evaluated NOMA schemes. Method 1 [44] and Method 3 [43] of L2S mapping are used. The same type of receiver, either spatial-only/ joint spatial-spreading domain MMSE hard IC or EPA receiver is assumed for both baseline and NOMA. No performance gain is demonstrated in these simulations as listed in Table 9.2.1.

Email discussion/approval of remaining critical issues, if any, by 11/26 – Yifei (ZTE)
There are no critical issues left for NOMA SI
Email approval for TPs capturing this meeting’s agreements by 11/26 – Li (ZTE)
[bookmark: _GoBack]The updated TR as v0.3.0 is endorsed in R1-1814347.

Receiver:
Agreements:
· To capture Figures 1~5 & Table 1 (subject to further update) as in R1-1813963 into the TR
· Discuss further offline how to incorporate the proposals in R1-1813920 & R1-1814076 into updating Figures 1~5 & Table 1
· To also have chip-level receiver as another basis for complexity comparison
· Discuss further offline details
Agreements:
To add a separate table for MMSE-IRC receiver as the basic receiver complexity analysis, without the variable of NSF respective to the current Table 6.2-1 in the TR (the details of the table are subject to further check till Friday)


In all the figures, to change “src2, N=1” to “src2, basic receiver”, with different color.

Procedure:
Agreements:
· Companies to provide their DMRS designs (e.g, whether large comb, longer OCC code, …) for LLS in Template 1. The short paragraphs with references are to be captured in the Appendix A.4 of TR 38.812

Performance evaluation:
Agreements:
· Observation: 
· For LLS in the simulated cases 32/33/34/35 with ideal channel estimation, under unequal SNR, and fixed MA signature allocation, as long as the simulation configuration is appropriate, the performance difference between NOMA schemes/MA signatures is small, even when different receiver types are used
· Performance loss of 1.1-3.2 dB can be observed with real channel estimation  in multipath, where the losses are greater for the larger  number of UEs or with greater SNR variation with for link level simulations in the simulated cases of 32 and 33
· Reference can be found in the corresponding tables in R1-1814143
Agreements:
· Observation 1: for mMTC scenario, under the system-level evaluation assumptions as detailed in Table 1 in R1-1814136, relative to the evaluated OFDM waveform (using configured grant with multiple users in the same time and frequency resources) with MMSE-IRC or advanced receiver, the evaluated NOMA schemes with configured grant (without DMRS collision) can provide the results in Table 1 as in R1-1814136.
· In some simulated cases in Table 1 as in R1-1814136, 
· time and frequency resource configuration per UE for the baseline is different from that per UE for evaluated NOMA schemes; 
· Receivers used for the baseline and for the evaluated NOMA schemes are in some cases different and in other cases the same. 
· Resource utilization of simulated NOMA schemes is 3 to 5 times than baseline.
· In some other simulated cases, 
· the time and frequency resource configuration per UE for the baseline is the same as that per UE for the evaluated NOMA scheme
· the same type of receiver is assumed for the baseline and the evaluated NOMA schemes 
· Resource utilization of simulated NOMA schemes is comparable to baseline.
· Different L2S mappings are used.
· In the corresponding table/column pointing to R1-1813900, it assumes ideal assumptions of inter-cell interference covariance matrix (non-block diagonal and genie-known to the receiver). 
· Different baselines, different amount of optimization, and different choice of receiver types are used by companies
· Note: Table 1 in R1-1814136 may need to be further updated, e.g., by incorporating any missing evaluation results, etc.
Agreements:
· Observation: for eMBB scenario, under the system-level evaluation assumptions as detailed in Table 3 in R1-1814136, relative to the evaluated OFDM waveform (using configured grant with multiple users in the same time and frequency resources) with MMSE-IRC or advanced receiver, the evaluated NOMA schemes with configured grant (without DMRS collision) can provide the results in Table 3 as in R1-1814136.
· In some simulated cases in Table 3 as in R1-1814136
· time and frequency resource configuration per UE for the baseline is different from that per UE for evaluated NOMA schemes; 
· Receivers used for the baseline and for the evaluated NOMA schemes are in some cases different and in other cases the same. 
· [Resource utilization of simulated NOMA schemes is 3 to 5 times than baseline].
· In some other simulated cases, 
· the time and frequency resource configuration per UE for the baseline is the same as that per UE for the evaluated NOMA scheme
· the same type of receiver is assumed for the baseline and the evaluated NOMA schemes 
· Resource utilization of simulated NOMA schemes is comparable to baseline.
· Different L2S mappings are used.
· In the corresponding table/column pointing to R1-1813900, it assumes ideal assumptions of inter-cell interference covariance matrix (non-block diagonal and genie-known to the receiver). 
· Different baselines, different amount of optimization, and different choice of receiver types are used by companies
· Note: Table 3 in R1-1814136 may need to be further updated, e.g., by incorporating any missing evaluation results, etc.
· Note: whether PDR vs. PAR metric or/and throughput metric is used for calculating the gain should be reported by companies when updating Table 3.

Agreements:
· Observation: for URLLC scenario, under the system-level evaluation assumptions as detailed in Table 2 in R1-1814136, relative to the evaluated OFDM waveform (using configured grant with multiple users in the same time and frequency resources) with MMSE-IRC or advanced receiver, the evaluated NOMA schemes with configured grant (without DMRS collision) can provide the results in Table 2 as in R1-1814136.
· In some simulated cases in Table 2 as in R1-1814136, 
· time and frequency resource configuration per UE for the baseline is different from that per UE for evaluated NOMA schemes; 
· Receivers used for the baseline and for the evaluated NOMA schemes are in some cases different and in other cases the same. 
· [Resource utilization of simulated NOMA schemes is 3 to 5 times than baseline].
· In some other simulated cases, 
· the time and frequency resource configuration per UE for the baseline is the same as that per UE for the evaluated NOMA scheme
· the same type of receiver is assumed for the baseline and the evaluated NOMA schemes 
· Resource utilization of simulated NOMA schemes is comparable to baseline.
· Different L2S mappings are used.
· In the corresponding table/column pointing to R1-1813900, it assumes ideal assumptions of inter-cell interference covariance matrix (non-block diagonal and genie-known to the receiver). 
· Different baselines, different amount of optimization, and different choice of receiver types are used by companies
· Note: Table 2 in R1-1814136 may need to be further updated, e.g., by incorporating any missing evaluation results, etc.

Agreements:
· For case 11 with realistic channel estimation and random selection with potential MA signature collision (timing offset is within [0, 1.5*NCP], non-zero FO, and SNR offset is within +/-3dB)
· When the TBS is small (i.e. 20 bytes), with 6 simultaneous activated UEs, based on the realistic UE detection by using 2-slot transmission time (e.g., 50% overhead for legacy preamble as the RS, without DMRS, preamble and data have the same BW, without assuming guard-band, with the pool size of 48 and 64), there is around 3.5 dB performance loss at 10% BLER, compared to random activation with no DMRS/MA signature collision and timing offset is within [0, 0.5*NCP] and 1-slot transmission. 
Note: this observation is based on single company’s results
· When the TBS is small (i.e. 20 bytes), 10% BLER cannot be achieved for 4 and 6 UEs, with random selection (DMRS overhead of 2/7 for pool size 24), for both realistic and ideal UE detection, with 1-slot transmission time. 
· When the TBS is small (i.e. 20 bytes), with random activation (with realistic UE detection, DMRS overhead of 2/7 for pool size 24, without DMRS/MA signature collision) of 1-slot transmission, the performance degradation at 10% BLER for 4, 6 and 8 UEs is about 1 dB compared to random activation without timing offset (with realistic UE detection, DMRS overhead of 1/7 for pool size 24, without DMRS/MA signature collision)
· Note: this observation is based on single company’s results

2.1.2	Remaining Open issues
None
2.2	RAN2
2.2.1	Agreements
2.2.2	Remaining Open issues 
2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
2.4.2	Remaining Open issues
2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.5.4	Estimated Level of Completion
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. Based on the joint RAN-SA#80 session the items relevant for this section are shown in http://www.3gpp.org/ftp/tsg_sa/TSG_SA/TSGS_80/Docs/SP-180561.zip and summarized below:
	Work Area
	SA WIDs
	Rapporteurs
	RAN WIDs
	Rapporteurs

	URLLC for 5G
	FS_5G_URLLC
FS_Vertical_LAN
cyberCAV
	SA2: Hui.ni@huawei.com
SA2: Devaki.chandramouli@nokia.com
SA1: joachim.walewski@siemens.com
	FS_NR_L1enh_URLLC
FS_NR_unlic
FS_NR_IIOT
	RAN1: chengyan.cheng@huawei.com
RAN1: jingsun@qti.qualcomm.com
RAN2: dawid.koziol@nokia.com

	V2X for 5G
	FS_eV2XARC
	SA2: laeyoung.kim@lge.com
SA1: sungduck.chun@lge.com
	FS_NR_V2X
	RAN1: Hanbyul.seo@lge.com
Matthew.webb@huawei.com

	Positioning
	FS_eLCS
5G_HYPOS
	SA2: aiming@catt.cn
SA1: lionel.ries@esa.int
	FS_NR_POS
	RAN1:alexey.khoryaev@INTEL.COM
asbjorn.grovlen@ERICSSON.COM

	UE Capabilities
	FS_RACS
	SA2: harisz@qti.qualcomm.com
	FS_RACS_RAN
	RAN2: alex.hsu@mediatek.com

	5G Satellite Aspects
	FS_5GSAT_ARCH
5GSAT
	SA2: cyril.michel@thalesaleniaspace.com
SA1: cyril.michel@thalesaleniaspace.com
	FS_NR_NTN_solutions
	RAN3: nicolas.chuberre@thalesaleniaspace.com



RAN and SA rapporteurs are requested to fill in these clauses jointly.

3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
	


4.	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.


v04.81	31.07.2018		simplification of template and addition of cross-TSG aspects
v04.80	21.05.2018		minor adaptations for RAN #80
v04.79	26.02.2018		minor adaptations for RAN #79
v04.78	18.11.2017		minor adaptations for RAN #78
v04.77	06.08.2017		minor adaptations for RAN #77
v04.76	15.05.2017		minor adaptations for RAN #76
v04.75	31.01.2017		minor adaptations for RAN #75
v04.74	28.10.2016		minor adaptations for RAN #74
v04.73	01.09.2016		adaptations for RAN #73 (time units in extra Excel table, RAN6 reporting included)
v04.72	26.05.2016		adaptations for RAN #72 (introduction of NR & GERAN TUs)
v04.71	10.02.2016		minor adaptations for RAN #71
v04.70	30.10.2015		minor adaptations for RAN #70
v04.69	12.08.2015		minor adaptations for RAN #69
v04.68	21.05.2015		minor adaptations for RAN #68
v04.67	01.02.2015		minor adaptations for RAN #67
v04.66	16.11.2014		minor adaptations for RAN #66
v04.65	16.08.2014		minor adaptations for RAN #65
v04.64	22.05.2014		minor adaptations for RAN #64
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UE detection   𝑂 ሺ 𝑁 𝐴𝑃 𝐷𝑀𝑅𝑆 ∙ 𝑁 𝑅𝐸 𝐷𝑀𝑅𝑆 ∙ 𝑁 𝑟𝑥 ሻ  

Channel estimation  𝑂 ሺ 𝑁 𝑈𝐸 ∙ 𝑁 𝑅𝐸 𝐶𝐸 ∙ 𝑁 𝑅𝐸 𝐷𝑀𝑅𝑆 ∙ 𝑁 𝑟𝑥 ሻ  

Rx combining, if any   

Covariance matrix calculation, if any  𝑂 ൫ 𝑁 𝑈𝐸 ∙ 𝑁 𝑅𝐸 𝑑𝑎𝑡𝑎 ∙ ሺ 𝑁 𝑟𝑥 ሻ 2 / 2 𝑁 𝑅𝐸 𝑎𝑑𝑗 ൯  

Demodulation weight computation, if any  𝑂 ቀ ሺ 𝑁 𝑅𝐸 𝑑𝑎𝑡𝑎 ∙ ሺ 𝑁 𝑟𝑥 ሻ 3 + 𝑁 𝑅𝐸 𝑑𝑎𝑡𝑎 𝑁 𝑈𝐸 ∙ ሺ 𝑁 𝑟𝑥 ሻ 2 ሻ / 𝑁 𝑅𝐸 𝑎𝑑𝑗 ቁ  

Demodulation, if any  𝑂 ሺ 𝑁 𝑈𝐸 ∙ 𝑁 𝑅𝐸 𝑑𝑎𝑡𝑎 ∙ 𝑁 𝑟𝑥 ሻ  

Soft information generation, if any  𝑂 ሺ 𝑁 𝑈𝐸 ∙ 𝑁 𝑏𝑖𝑡 ሻ  

LDPC decoding   A: 𝑁 𝑈𝐸 ∙ 𝑁 𝑖𝑡𝑒𝑟 𝐿𝐷𝑃𝐶 ∙ ሺ 𝑑 𝑣 𝑁 𝑏𝑖𝑡 + 2 ( 𝑁 𝑏𝑖𝑡 − 𝐾 𝑏𝑖𝑡 ) ሻ   C   :  𝑁 𝑈𝐸 ∙ 𝑁 𝑖𝑡𝑒𝑟 𝐿𝐷𝑃𝐶 ∙ ( 2 𝑑 𝑐   − 1 ) ∙ ( 𝑁 𝑏𝑖𝑡 − 𝐾 𝑏𝑖𝑡 )  
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