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1. Introduction
In last meeting, a WF on Simulation assumption for adjacent co-existence study has been approved [1]. There are still some open issues. In this meeting, we focus on the remaining issues discussion for adjacent channel co-existence.
2. Discussion
From our understanding, it’s better to align SBFD sub-band configuration with RAN1 since final ACLR will be used in the same simulation. For RAN1, there is still no final agreement now. SBFD UL sub-band is about [20%] of the channel bandwidth with 20% agreement in the square bracket.
Proposal 1: for SBFD configuration, it’s suggested to be aligned with RAN1 agreements and 20% UL sub-band could be taken as the starting point. i.e. {D,U,D}={40M,20M,40M} and {D,U}={80M,20M}
For the propagation loss, there is no final agreements. We need to compare propagation loss model for following three cases:
	gNB to UE
	38.803 or 38.901

	gNB to gNB
	38.803 or 38.901

	UE to UE
	36.828 or 38.901 or 38.802


In the following we focus on the analysis of differences for PL models between 38.803 and 38.901.
· For gNB-UE model, 
For UMa, the main difference comes from LOS PL1 model. Comparison of PL1 models between 38.803 and 38.901 is listed as below in fig1. It seems at least for UMa, such two models are very near to each other, e.g. 2.2dB difference if assume 2km distance at 4GHz. For LOS PL2 of UMa scenario, 38.803 has 0.6dB larger PL compared with 38.901 which could be negligible. For NLOS, 38.901 and 38.803 have the same PL model.

fig1. Comparison of PL1 models between 38.803 and 38.901 is listed
For indoor scenario, the PL model is almost the same except for d2D applicable range.
Observation 1: for UMa gNB-UE model, PL difference between 38.803 and 38.901 are very small, e.g. 2.2dB with 2km distance. For indoor gNB-UE model, PL model is the same except for d2D applicable range.
· For gNB-gNB model
For gNB-gNB model, the common assumption is to replace hUT with 25m the same height as hBS. Main difference between 38.803 and 38.901 comes from UMa LOS model, the details are listed as below for information. The hE value used to calculate h'BS and h'UT are not constant anymore. Following fig use different hE to evaluate the difference.

Observation 2: for UMa gNB-gNB model, the PL difference between 38.803 and 38.901 is very small, e.g. max 2.2dB difference at 2km distance with 4GHz. For indoor gNB-gNB model, the PL are the same except for d2D applicable range.
· For UE to UE model
The model in 38.802 actually reuse the same large-scale model as in TR36.843 which is used for D2D scenario from R12. 36.828 path loss is the max value between free space and Winner + B1. 36.828 use the xia model which comes from 2G area. For 38.901, if we use the gNB-UE model in 38.901 to stimulate UE-UE model, we need to adjust legacy hBS height to range 1.5~22.5 considering actual floor height. To be honest we don’t know whether 38.901 is still applicable or not with such adjustment since legacy hBS height is constant and not equal to UE height. Based on above analysis, 36.828 is reasonable.
	model
	38.802
	36.828
	38.901

	characteristics
	max value between free space and Winner + B1
	xia model
	don’t know whether 38.901 is still applicable or not because we need to adjust  hBS height to UE height which is not allowed in legacy spec.



Observation 3: for UE-UE model, 38.802 use max value between free space and Winner +B1 model, 36.828 use xia model. 38.901 has to adjust hBS to the range 1.5-22.5 considering actual floor height but actually such height range is not applicable for 38.901 model.
Proposal 2: it’s suggested to reuse the same pathloss model as used in 38.828.
About the grid shift, as analyzed in 38.828. 0% grid shift will introduce severe blocking issue which should be avoided. So during the simulation 0% grid shift should be avoided. This doesn’t mean we will exclude co-location blocking analysis. On the contrary, co-location blocking issue should be carefully studied to give more guidance for actual network deployment.
100% grid shift is one choice to reduce interference issues. So 100% grid shift is suggested as the baseline
Proposal 3: during the adjacent-channel simulation, 100% grid shift is suggested as the baseline and 0% grid shift should be avoided. Co-location blocking issue should be carefully analyzed to give more guidance for actual network deployment.
For indoor and outdoor UE radio, normally more UE will be indoor rather than outdoor. It’s more reasonable to assume 80% indoor and 20% outdoor to reflect actual UE distribution for FR1. For FR2, penetration is much severe, normally no operator will use FR2 for O2I coverage. we could only consider 100% outdoor scenario for FR2. 
Proposal 4: for FR1 macro and micro, 80% indoor and 20% outdoor UE is assumed. For FR2, 100% outdoor is assumed for macro and micro.
In last RAN1 meeting, UE distribution mechanism is approved as below. 
· [bookmark: OLE_LINK16][bookmark: OLE_LINK17]Baseline (UE clustering):
· 10 users per macro TRP
· [bookmark: _Hlk112083022]Step 1: Randomly drop X UE cluster centers within one macro cell geographical area considering the minimum distance between macro TRP to UE cluster center as Dmacro-to-cluster and the minimum distance between two UE cluster centers as Dinter-cluster 
· Step 2: Y% UEs are randomly and uniformly dropped within the UE clusters with the radius of R, (1-Y%) users randomly and uniformly dropped throughout the macro geographical area
· UE outdoor/indoor proportion: 20% outdoor in cars: 30km/h; 80% indoor in houses: 3km/h
· FFS the values of X, Dmacro-to-cluster, Dinter-cluster, R, Y%
· Optional: 
· 10 users per macro TRP, and all users are randomly and uniformly dropped within the macro cell
· At least for FR1: 20% outdoor in cars: 30km/h; 80% indoor in houses: 3km/h
· FFS: FR2 details
This method simulates UE behaviour that UE cluster is like indoor environment and operator use outdoor gNB to coverage indoor UE. The main reason for the circular cluster is that RAN1 assume 500/3m ISD which means 120*50 indoor area can’t be dropped into macro area. So they try to simplify the model with circular area. Since RAN4 only consider 500m ISD with 167m cell radius assumption. We could assume the cluster area the same as indoor environment.
As for the distance between macro TRP and cluster, maybe we could reuse the same distribution as in TR 38.828 which assume 35m inter-site distance for macro-indoor interference scenarios. Considering we can’t use inter-site concept we could use distance between TRP and cluster centre with 100m which is equivalent to 35m inter-site distance in TR 38.828.
Proposal 5: UE distribution mechanism is suggested as below to stimulate outdoor gNB cover indoor UE scenario.
Step 1: Randomly drop a cluster within a macro cell geographical area considering the minimum 100m distance between macro TRP to cluster centre, where the size of each cluster is 120 x 50 (m);
Step 2: 80% UEs are randomly and uniformly dropped within the cluster, and 20% UEs are randomly and uniformly dropped outside the cluster.
For BS antenna configuration, we usually use sub-array AAS antenna to provide more flexibility for steering range in commercial network. Such sub-array AAS antenna configuration will also introduce better special/antenna domain isolation between Tx and Rx part of SBFD. So sub-array AAS antenna configuration is suggested. In 38.803, one example of AAS antenna configuration is configured. The example in table 5.2.3.2.4-3 assumes 4*8 sub-arrays with 3 elements per vertical sub-array, which will require M,N,P=12, 8, 2 elements. Such assumption is OK for us for FR1. For FR2, the assumption proposed as option 2 in [1] is also OK for us.
Proposal 6: for SBFD gNB antenna configuration, sub-array AAS antenna is preferred to reflect actual antenna performance. Original option 2 as in last meeting WF is OK for us[1].
For BS Tx power, it’s suggested to keep the same as legacy TDD, i.e. 49dBm for FR1 SBFD macro and 43dBm for FR2 macro. About higher power to reflect actual max power in actual network. We are open to such higher power. It’s true that 55dBm is used in our commercial network, but it only apply for 160MHz which is equivalent to 53dBm for 100MHz. to be honest, if the interference issue is severe, output power may be allowed to reduce to some extent to try to reduce interference. From this point of view, 49dBm is suggested as the baseline and if some companies prefer to use 53dBm it’s also OK as optional to give some guidance for actual network.
Proposal 7: for output power, 49dBm for FR1 and 43dBm for FR2 macro SBFD are suggested. 53dBm could be taken as second priority and companies could contribute simulation results with 53dBm assumption to give more guidance for actual network.
During commercial network deployment, usually, down-tilt including mechanical and electronical down-tilts are designed to make sure main beam point toward cell edge. the larger mechanical down-tilt, the more severe sidelobe leakage. According to our experience, usually mechanical down-tilt is fixed and we adjust electrical down-tilt to make sure main beam point toward cell edge. mechanical down-tilt is independent on electronical down-tilt. 
Proposal 8: 6-degree mechanical down-tilt is suggested considering it usually is fixed and independent on electronical down-tilt.
3. Conclusions
In this contribution, adjacent channel co-existence simulation assumption is assumed with following observations and proposals:
Proposal 1: for SBFD configuration, it’s suggested to be aligned with RAN1 agreements and 20% UL sub-band could be taken as the starting point. i.e. {D,U,D}={40M,20M,40M} and {D,U}={80M,20M}.
Observation 1: for UMa gNB-UE model, PL difference between 38.803 and 38.901 are very small, e.g. max 2.2dB at 2km distance with 4GHz. For indoor gNB-UE model, PL model is the same except for d2D applicable range. 
Observation 2: for UMa gNB-gNB model, PL difference between 38.803 and 38.901 is very small, e.g. max 2.2dB at 2km distance with 4GHz. For indoor gNB-gNB model, PL model are the same except for d2D applicable range.
Observation 3: for UE-UE model, 38.802 use max value between free space and Winner +B1 model, 36.828 use xia model. 38.901 has to adjust hBS to the range 1.5-22.5 considering actual floor height but to be honest such height range is not applicable for 38.901 model.
Proposal 2: it’s suggested to reuse the same pathloss model as used in 38.828.
Proposal 3: during the adjacent-channel simulation, 100% grid shift is suggested as the baseline and 0% grid shift should be avoided. Co-location blocking issue should be carefully analyzed rather than in co-existence simulation to give more guidance for actual network deployment.
Proposal 4: for FR1 macro and micro, 80% indoor and 20% outdoor UE is assumed. For FR2, 100% outdoor is assumed for macro and micro.
Proposal 5: UE distribution mechanism is suggested as below to stimulate outdoor gNB cover indoor UE scenario.
· Step 1: Randomly drop a cluster within a macro cell geographical area considering the minimum 100m distance between macro TRP to cluster centre, where the size of each cluster is 120 x 50 (m);
· Step 2: 80% UEs are randomly and uniformly dropped within the cluster, and 20% UEs are randomly and uniformly dropped outside the cluster.
Proposal 6: for SBFD gNB antenna configuration, sub-array AAS antenna is preferred to reflect actual antenna performance. Original option 2 as in last meeting WF[1] is OK for us.
Proposal 7: for output power, 49dBm for FR1 and 43dBm for FR2 macro SBFD are suggested. 53dBm could be taken as optional and companies could contribute simulation results with 53dBm assumption to give more guidance for actual network.
Proposal 8: 6-degree mechanical down-tilt is suggested considering it usually is fixed and independent on electronical down-tilt.
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PL/dB




LOS PL1 comparison betwen 38.803 and 38.901

38.803	35	55	75	95	115	135	155	175	195	215	235	255	275	295	315	335	355	375	395	415	435	455	475	495	515	535	555	575	595	615	635	655	675	695	715	735	755	775	795	815	835	855	875	895	915	935	955	975	995	1015	1035	1055	1075	1095	1115	1135	1155	1175	1195	1215	1235	1255	1275	1295	1315	1335	1355	1375	1395	1415	1435	1455	1475	1495	1515	1535	1555	1575	1595	1615	1635	1655	1675	1695	1715	1735	1755	1775	1795	1815	1835	1855	1875	1895	1915	1935	1955	1975	1995	75.788433578462275	79.130242042419724	81.739946785236555	83.834848892599979	85.571987756920038	87.051151700071287	88.337065985201662	89.47341568649658	90.490843747012121	91.411581376646595	92.252227908146509	93.025485031583571	93.74127802282753	94.407504168961836	95.03054665663862	95.615636330877308	96.167112042763648	96.688611724495075	97.183215099627873	97.653551956842634	98.101885466943116	98.530177121500159	98.940137939409965	99.33326927614624	99.710895664622669	100.07419148080393	100.42420277437063	100.76186527780857	101.08801936827179	101.40342257977558	101.70876013108712	102.00465383484382	102.2916696773093	102.57032429962923	102.84109056604161	103.10440236900587	103.36065879327253	103.61022773876309	103.85344908445323	104.09063746126051	104.32208469047671	104.54806193497777	104.76882160284654	104.98459903681068	105.1956140177592	105.40207210634661	105.60416584315458	105.80207582492615	105.9959716719092	106.1860128992611	106.37234970370463	106.55512367513262	106.73446844158855	106.91051025496789	107.08336852385679	107.25315629913003	107.41998071724444	107.58394340557298	107.74514085361291	107.90366475345759	108.05960231253495	108.21303654127917	108.36404651810786	108.51270763381889	108.65909181729543	108.80326774420791	108.94530103022716	109.08525441010715	109.22318790385968	109.35915897112076	109.49322265470188	109.62543171422203	109.755836750632	109.88448632236535	110.0114270537829	110.13670373651576	110.26035942425797	110.38243552150995	110.50297186673029	110.62200681031317	110.73957728777295	110.85571888848528	110.97046592030432	111.08385147034942	111.19590746223061	111.30666470996024	111.41615296877839	111.52440098310157	111.63143653178795	111.73728647089736	111.84197677411039	111.94553257095896	112.04797818300878	112.14933715812411	112.24963230293542	112.34888571362185	112.44711880511231	112.54435233880193	112.64060644887319	38.901	35	55	75	95	115	135	155	175	195	215	235	255	275	295	315	335	355	375	395	415	435	455	475	495	515	535	555	575	595	615	635	655	675	695	715	735	755	775	795	815	835	855	875	895	915	935	955	975	995	1015	1035	1055	1075	1095	1115	1135	1155	1175	1195	1215	1235	1255	1275	1295	1315	1335	1355	1375	1395	1415	1435	1455	1475	1495	1515	1535	1555	1575	1595	1615	1635	1655	1675	1695	1715	1735	1755	1775	1795	1815	1835	1855	1875	1895	1915	1935	1955	1975	1995	76.93868505556199	79.976692750068779	82.349151607174974	84.253608068414451	85.832825217796312	87.177519711570199	88.346532698052357	89.379577881047737	90.304512481516412	91.141546690275021	91.905770809820396	92.608731831126818	93.259452732257685	93.865112865107051	94.43151512663141	94.963414830484766	95.464756386745051	95.938847006500907	96.388486438439827	96.816065399544144	97.223641317817311	97.612997367414621	97.985689020059908	98.343081144365584	98.686377861162356	99.016646784963513	99.334838870024143	99.641804782240428	99.938308500843377	100.22503869311956	100.50261828522095	100.77161256136341	101.03253605451384	101.28585843844105	101.53200958972504	101.77138395605618	102.00434434175315	102.23122520129002	102.45233551555378	102.6679613126513	102.87836788466603	103.08380174330335	103.28449235045679	103.48065365406055	103.67248545492285	103.86017462636593	104.04389620528227	104.22381437052917	104.40008332233194	104.57284807447002	104.74224516941868	104.9084033252623	105.07144402204042	105.23148203420347	105.38862591501154	105.54297843798723	105.69463699990942	105.843693989299	105.99023712388076	106.13434976010319	106.27611117744624	106.415596839941	106.55287863705797	106.6880251058862	106.82110163631941	106.95217066078531	107.08129182989371	107.20852217523917	107.33391626046873	107.45752632161518	107.57940239759802	107.69959245170723	107.8181424848072	107.93509664092844	108.05049730585347	108.16438519924699	108.2767994608308	108.38777773105988	108.49735622671474	108.60556981179008	108.71245206402625	108.81803533740111	108.92235082087296	109.02542859364121	109.12729767716957	109.22798608419652	109.32752086494028	109.42592815068863	109.52323319494897	109.61946041232116	109.7146334152421	109.80877504874081	109.90190742333155	109.99405194616367	110.08522935053759	110.17545972388888	110.26476253433475	110.35315665587078	110.44066039229918	distance/m


PL/dB




