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In last meetings WF it was agreed upon that measurement accuracy requirements for gNB Rx-Tx time difference shall be defined [1].
In this contribution, aspects are discussed that lead to the definition of such requirements and a structure for accuracy requirements definition is proposed.
Discussion gNB Rx-Tx measurement analysis
While it was agreed, that measurement accuracy requirements shall only be defined for a subset of suitable subset of SRS configurations [1] and also that such measurement accuracy requirements are optional and only to be met if declared by manufacturer (uphold earlier agreement), this paper shall implement a thought process on what measurement accuracy requirement can be expected from such selected subset.
As it was proposed [2], timing measurement accuracy will be derived via link level simulation, implementing a defined set of Ês/Iot values, multiple subsets of SRS configurations and channel models. The link level simulation results as an outcome will give a ballpark figure about the timing measurement accuracy, while neglecting all other timing-related impairments posed by the network, which should be considered as a margin on top and are FFS.
Since in previous studies, simulations and agreements [2], timing measurement accuracy is highly dependent on SRS configuration, especially the number of allocated RBs per SRS, i.e. SRS bandwidth, different gNB Rx-Tx measurement accuracy requirements should be defined for different suitable subsets of SRS configurations. Therefore, it is proposed to include following tables concerning gNB Rx-Tx absolute measurement accuracy in TS 38.133.
Proposal 1: gNB Rx-Tx time difference measurement absolute accuracy in FR1
	Accuracy
	Conditions

	
	SRS Ês/Iot
	Minimum SRS bandwidth Note 3
	Io Note 4 range

	
	
	
	NR operating band groups Note 2
	Minimum
Io Note 1
	Maximum
Io

	Tc Note 5
	dB
	RB
	
	dBm / SCSSRS
	dBm/BWChannel

	
	
	
	
	SCSSRS = 15 kHz
	SCSSRS = 30 kHz
	

	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	NOTE 1:	This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.
NOTE 2:	NR operating band groups are as defined in Section 3.5, excluding SDL bands.
NOTE 3:	SRS bandwidth is TBD.
NOTE 4:	The Io is defined in SRS slots. The same Io range applies to SRS and non-SRS symbols. Io levels are different in SRS and non-SRS symbols within the same slot.
NOTE 5:	Tc is the basic timing unit defined in TS 38.211 [6].



Proposal 2: gNB Rx-Tx time difference measurement absolute accuracy in FR2
	Accuracy
	Conditions

	
	SRS Ês/Iot
	Minimum SRS bandwidth Note 3
	Io Note 4 range

	
	
	
	NR operating band groups Note 2
	Minimum
Io Note 1
	Maximum
Io

	Tc Note 5
	dB
	RB
	
	dBm / SCSSRS
	dBm/BWChannel

	
	
	
	
	SCSSRS = 60 kHz
	SCSSRS = 120 kHz
	

	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	NOTE 1:	This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.
NOTE 2:	NR operating band groups are as defined in Section 3.5, excluding SDL bands.
NOTE 3:	SRS bandwidth is TBD.
NOTE 4:	The Io is defined in SRS slots. The same Io range applies to SRS and non-SRS symbols. Io levels are different in SRS and non-SRS symbols within the same slot.
NOTE 5:	Tc is the basic timing unit defined in TS 38.211 [6].



Link level simulation results presented in RAN4#97-e [3] also point out that the outcome of the link level simulation, a theoretical gNB Rx-Tx measurement accuracy displayed in units of Tc is strongly dependent on the Ês/Iot value. The range of TgNB-RX error values, even for same SRS bandwidths is very high, in some cases ranging from a very good accuracy result, i.e. few tens of Tc to a very bad one, i.e. a few thousands of Tc, considering applicability.
Since the number of permutations in configurations for such link level simulations is very high, one should agree on a set of Ês/Iot values first, to narrow the manifoldness in results and come to an agreement with gNB Rx-Tx measurement accuracy more easily.
Proposal 3: Fix and agree on set of Ês/Iot values as input for link level simulations in RAN4#98-e for better alignment of the accuracy results.
Furthermore, the preliminary results for UE Rx-Tx measurement accuracy can be studied as comparison. As an outcome of corresponding link level simulations and proposed in [4], the FR1 UE Rx-Tx accuracy in units of Tc for different PRS bandwidths for example ranges between [±20…±60]Tc for an Ês/Iot of -3dB, and between [±30…±90]Tc for an Ês/Iot of -13dB.
Further link level simulations, under given and agreed set of Ês/Iot values, shall comprise and lead to a conclusion if a similar value ranges can be expected for gNB Rx-Tx measurement accuracy.

Conclusion
[bookmark: _Hlk47710385]Proposal 1: gNB Rx-Tx time difference measurement absolute accuracy in FR1
	Accuracy
	Conditions

	
	SRS Ês/Iot
	Minimum SRS bandwidth Note 3
	Io Note 4 range

	
	
	
	NR operating band groups Note 2
	Minimum
Io Note 1
	Maximum
Io

	Tc Note 5
	dB
	RB
	
	dBm / SCSSRS
	dBm/BWChannel

	
	
	
	
	SCSSRS = 15 kHz
	SCSSRS = 30 kHz
	

	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	NOTE 1:	This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.
NOTE 2:	NR operating band groups are as defined in Section 3.5, excluding SDL bands.
NOTE 3:	SRS bandwidth is TBD.
NOTE 4:	The Io is defined in SRS slots. The same Io range applies to SRS and non-SRS symbols. Io levels are different in SRS and non-SRS symbols within the same slot.
NOTE 5:	Tc is the basic timing unit defined in TS 38.211 [6].



Proposal 2: gNB Rx-Tx time difference measurement absolute accuracy in FR2
	Accuracy
	Conditions

	
	SRS Ês/Iot
	Minimum SRS bandwidth Note 3
	Io Note 4 range

	
	
	
	NR operating band groups Note 2
	Minimum
Io Note 1
	Maximum
Io

	Tc Note 5
	dB
	RB
	
	dBm / SCSSRS
	dBm/BWChannel

	
	
	
	
	SCSSRS = 60 kHz
	SCSSRS = 120 kHz
	

	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	NOTE 1:	This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.
NOTE 2:	NR operating band groups are as defined in Section 3.5, excluding SDL bands.
NOTE 3:	SRS bandwidth is TBD.
NOTE 4:	The Io is defined in SRS slots. The same Io range applies to SRS and non-SRS symbols. Io levels are different in SRS and non-SRS symbols within the same slot.
NOTE 5:	Tc is the basic timing unit defined in TS 38.211 [6].



Proposal 3: Fix and agree on set of Ês/Iot values as input for link level simulations in RAN4#98-e for better alignment of the accuracy results.
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