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1. [bookmark: _Ref165266342]Introduction
In RAN4 #98-e [1], the accuracy requirement of CSI-RSRP was discussed and according to [1], following open issues shall be further checked.
	Issue 2-1-1: The upper bound of timing offset for case 1
· For CSI-RSRP and CSI-RSRQ the upper bound of timing offset for case 1 is TBD
· Option 1: 1 CP
· Option 2: 0.9 CP
· Companies are encouraged to bring additional simulation results for different values of timing offset and evaluate both positive and negative timing offsets.
· Note: the timing offset value in the test cases can be specified in []



As such, we aim to provide additional simulation results under the conditions recommended by the updated simulation assumptions [2] and share our view on above issue. The main goal is to check if the CSI-RSRP accuracy makes difference in option 1 v.s option2.
2. Discussions
For the simulation setting, we intend to call out the following conditions as [2], i.e.
· CSI-RS resource of 48RBs and D=3, 5samples, AWGN channel
· Two cells, serving cell and target cell with different geometries, where Cell1 is the serving cell and Cell2 is the target cell. By fixing the serving cell SNR and sweeping the target cell SNR, simulations are performed according to the Es/Iot (SINR) listed in the table due to inter-cell interference. 
	Parameter
	Unit
	Cell 1
	Cell 2

	SNR (in Case B, SNR includes beamforming gain)
	dB
	6 dB 
(-3dB for CSI-SINR only)
	1 dB 
(7.8dB, 11.8dB, 13.8 dB, 16.8 dB, 19.8 dB, 21.8 dB, 26.8 dB for CSI-SINR only)

	Es/IoT (calculated from SNRs)
	dB
	2.46 dB
(-11.5, -15dB, -17dB, -20dB, -22.8dB, -24.8dB, -29.8dB for CSI-SINR only)
	-5.97 dB
(6dB, 10dB, 12 dB, 15 dB, 18 dB, 20 dB, 25 dB for CSI-SINR only)


· Further, the time offset between the target cell and the serving cell is tranversed in the range of 0, 0.5CP, 0.9CP and CP as we focus on the positive time offset situation.
Based on the simulations, we obtain the RSRP accuracy for 5%, 95% CDF relative to the genie RSRP so the absolute accuracy corresponding to 90% span of CDF is derived and plotted for 15/30/120Khz.
Observation1: trivial degradation of the measurement error for 1CP relative to 0.9CP.
Observation2: simulated accuracy is the baseband accuracy only. 
After factoring the implementation margin for FR1 and FR2 respectively, we think it is fine to reuse the accuracy requirements of SSB based measurements. Both 0.9CP and 1CP can be supported as the side condition.
Proposal1: Same accuracy requirements as SSB based measurements can be resused for CSI-RSRP.
Proposal1.1: Cell timing offset of 1CP or 0.9 CP can be supported as the side condition.







3. Conclusions
In this paper, we shared additional data points by following the updated simulation assumptions and propose following.
Observation1: trivial degradation of the measurement error for 1CP relative to 0.9CP.
Observation2: simulated accuracy is the baseband accuracy only. 
Proposal1: Same accuracy requirements as SSB based measurements can be resused for CSI-RSRP.
Proposal1.1: Cell timing offset of 1CP or 0.9 CP can be supported as the side condition.
4. References
[1] R4-2103630, WF on performance requirements of CSI-RS based L3 measurement, CATT/OPPO
[2] R4-2103725, Updated link-level simulation assumption for CSI-RS based L3 measurement, CATT
CSI-RSRP accuracy v.s.Es/Iot, 15Khz, 5 samples

-6dB	0	2.3450000000000002	4.2210000000000001	4.6900000000000004	0.92	1.07	1.32	1.25	6dB	0.24	0.64	0.84	0.89	10dB	0.36	0.34	0.8	0.86	12dB	0.27	0.26	0.65	0.79	15dB	0.17	0.16	0.39	0.6	18dB	0.12	0.11	0.2	0.46	20dB	0.1	0.09	0.17	0.4	25dB	0.06	0.06	0.15	0.33	Time offset, Serving timing earlier than target timing, us


90% ABS Error




CSI-RSRP accuracy v.s.Es/Iot, 30Khz, 5 samples

-6dB	0	1.17	2.1059999999999999	2.34	0.9	1.06	1.31	1.36	6dB	0	1.17	2.1059999999999999	2.34	0.22	0.64	0.84	0.91	10dB	0	1.17	2.1059999999999999	2.34	0.37	0.34	0.79	0.86	12dB	0	1.17	2.1059999999999999	2.34	0.26	0.25	0.68	0.79	15dB	0	1.17	2.1059999999999999	2.34	0.18	0.17	0.37	0.61	18dB	0	1.17	2.1059999999999999	2.34	0.12	0.11	0.22	0.46	20dB	0	1.17	2.1059999999999999	2.34	0.09	0.08	0.17	0.39	25dB	0	1.17	2.1059999999999999	2.34	0.06	0.05	0.12	0.34	Time offset, Serving timing earlier than target timing, us


90% ABS Error




CSI-RSRP accuracy v.s.Es/Iot, 120Khz, 5 samples

-6dB	0	0.29499999999999998	0.53100000000000003	0.59	0.92	1.1200000000000001	1.22	1.34	6dB	0	0.29499999999999998	0.53100000000000003	0.59	0.26	0.63	0.83	0.91	10dB	0	0.29499999999999998	0.53100000000000003	0.59	0.37	0.34	0.76	0.87	12dB	0	0.29499999999999998	0.53100000000000003	0.59	0.26	0.25	0.63	0.85	15dB	0	0.29499999999999998	0.53100000000000003	0.59	0.18	0.16	0.33	0.8	18dB	0	0.29499999999999998	0.53100000000000003	0.59	0.11	0.1	0.2	0.75	20dB	0	0.29499999999999998	0.53100000000000003	0.59	0.08	0.08	0.19	0.69	25dB	0	0.29499999999999998	0.53100000000000003	0.59	0.06	0.05	0.16	0.61	Time offset, Serving timing earlier than target timing, us


90% ABS Error
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Issue 2 - 1 - 1: The upper bound of timing offset for case  1   o   For CSI - RSRP and CSI - RSRQ the upper bound of timing offset for case 1 is TBD      Option 1: 1 CP      Option 2: 0.9 CP   o   Companies are encouraged to bring additional simulation results for different values of timing offset and evaluate both  positive and negative tim ing offsets.   o   Note: the timing offset value in the test cases can be specified in []    

As such, we aim to provide additional simulation results under the conditions recommended by the updated simulation  assumptions [2] and share our view on above  issue.   The main goal is to check if  the CSI - RSRP accuracy makes  difference in option 1 v.s option2.   2.   Discussions   For the simulation setting, we intend to call out the following conditions as [2], i.e.      CSI - RS resource of 48RBs and D=3, 5samples, AWGN channel      Two cells, serving cell and target cell with different geometries, where Cell1 is the serving cell and Cell2 is the target  cell. By fixing the serving cell SNR and sweeping the target cell SNR, simulation s are performed  according to the  Es/Iot (SINR) list ed in the table due to inter - cell interference.   

Parameter  Unit  Cell 1  Cell 2  

SNR (in Case B, SNR includes  beamforming gain)  dB  6 dB     ( - 3dB for CSI - SINR only)  1 dB     ( 7.8dB,  11.8dB, 13.8   dB , 16.8   dB , 19.8   dB , 21.8   dB , 26.8   dB   for CSI - SINR only)  

Es/IoT (calculated from SNRs)  dB  2.46 dB   ( - 11.5,  - 15dB,  - 17dB,  - 20dB,  - 22.8dB,  - 24.8dB,  - 29.8dB for CSI - SINR only)  - 5.97 dB   ( 6dB,  10dB, 12 dB, 15 dB, 18 dB, 20 dB,  25 dB   for CSI - SINR only)  

   Further, the time offset between the target cell and the serving cell is tranversed in the range of 0, 0.5CP, 0.9CP and  CP as we focus on the positive time offset situation.   Based on the  simulations, we obtain the  RSRP  accuracy  for 5%, 95% CDF  relative to the genie RSRP so  the absolute  accuracy corresponding to  90%   span of CDF is  derived and plotted for 15/30/120Khz.   Observation1:   trivial   degradation   of the measurement error for 1CP   relative to 0.9CP .   Observation2:   simulated accuracy is  the baseband accuracy only.    After factoring the implementation margin for FR1 and FR2 respectively, we think  it is fine to reuse the  accuracy  requirements of SSB based measurements. Both 0.9CP and 1CP can be supported as the side co ndition.  

