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1	Introduction
DSS (dynamic spectrum sharing): DSS is an important feature for migration from LTE to NR. Especially for operators don’t have enough spectrum for NR operations, the DSS technology is a key to success to enhance their NR coverage using sub 6 LTE spectrum. It can allows for sharing existing spectrum between LTE and NR carriers, thus enabling smoother transmission from LTE and faster adoption of NR. To running LTE and NR within the same frequency hand, such as band 40/n40, band48/n48, and band38/n38 [1][2][3], either FDD or TDD, the related system parameters should be designed properly, such as sync rater. Meanwhile, the related test model should be considered to guarantee requirement.
In this contribution, the view on test model for DSS is presented.
2	Discussion
2. 1 Motivation 
As per dynamic spectrum sharing, in case of NR co-exist with LTE, NR and LTE can interfere each other. When deploying NR systems in a certain LTE site, new NR DUs shall be combined with LTE DUs for the DSS.  Regarding resource block-level sharing, frequency alignment between LTE and NR is necessary to avoid inter-subcarrier interference.  Regarding resource slot-level sharing, where the NR DUs combined with LTE DUs in a time domain, NR and LTE can interfere each other at the presence of timing alignment error between NR and LTE systems.  As indicated as figure1, the NR symbols are advanced by LTE, which results in the SIR degradation seriously due to ISI. The SIR degradation can be explained as table 1 with different value of Advance   
For current multi-RAT BS, the EVM and frame alignment error are tested separately. It seems the current test should be enough to guarantee the related with requirement. 
While considering an ecosystem, such as open-RAN system, especially the DUs and RUs provided by different vendors, it is not clear that how RU combines NR and LTE data after IFFT operation in the time domain. In case that there is some timing error/frame error existed, the system performance will be degraded. 
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Figure 1 NR symbols are advanced by LTE, 

	Advance (ns)
	SIR (eval)

	50
	31.2

	100
	29.3

	150
	26.6

	200
	25.9

	250
	24.5

	300
	23.9

	350
	23.0

	400
	22.5

	450
	21.9

	500
	21.6


Table 1 NR symbols are advanced by LTE
Consider there is no related test scenarios for DSS specified in RAN4, to guarantee the basic performances for more complex system performance, we see a need to define the new test models for DSS, including LTE and NR channels in the same slot or different slots, to measure the related with timing error.
Proposal 1: The test model should be introduced for DSS to measurement timing/framing alignment error
Proposal 2:  Define the minimum requirement of timing/framing alignment error for DSS scenarios
2. 2 Deployment scenario 
Enabling co-existence of existing LTE deployment, there are several deployment scenario for DSS can be considered as follows:
Scenario 1 (FDM):


Figure 1: Frequency domain scenario 1 for NR/LTE DSS with different BW and same center frequency 

[image: ]
Figure 2: Frequency domain scenario 1 for NR/LTE DSS with different BW and different center frequency 
For frequency domain scenario, NR and LTE can share with different BW under the same center frequency and different center frequency.  In LTE, the related DC tone is reserved. There is tone mismatch for high frequency band due to DC empty
Scenario 2 (TDM):
For time domain scenario, NR and LTE can share different slots. Typically, there are 3 slot types for DSS, with as LTE slots, NR slots and NR slots for MBSFN subframe. As indicated in Frgure3, LTE channel/signals for test model are transmitted in LTE slot, and LTE CRS is transmitted in NR slots. For slot#5, LTE sync signals are allocated in LTE center RBs. With NR slots for MBSFN subframe, in a first symbol, LTE control channels/signals are transmitted. NR channels/signals are transmitted in the other symbols without LTE CRS.
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Figure 3: Time domain scenario for NR/LTE DSS

Also, it can support with NR/LTE FDM with the same slots.








Figure 3: Time domain scenario for NR/LTE DSS


Figure 4: Time domain scenario for NR/LTE DSS
2. 3 Configuration for Test Model
Existing specification for Rel-15, different Test models for BS type 1-C and BS type 1-H are introduced to test the key aspect of BS transmitter characteristic, such as BS output power, EVM. 
As for concrete test model for DSS, we suggest to reuse the existed test models as indicted in Annex, where the related physical channel parameters should be changed for fulfilling the DSS deployment scenario. 
Proposal 3: Common physical channel parameters for PDCCH for BS type 1-C and BS type 1-H test models for DSS
	Parameter
	Value

	# of symbols used for control channel
	2

	Starting symbol number for control channel
	1

	# of CCEs allocated to PDCCH 
	1

	Starting RB location for PDCCH
	0

	# of available REGs
	6

	Aggregation level
	1

	# of RBs not allocated for PDCCH in each symbol
	NRB – 3

	Ratio of PDCCH EPRE to DM-RS EPRE
	0 dB

	Boosting level of control channel
	0 dB



Proposal 4: Common physical channel parameters for PDSCH for BS type 1-C and BS type 1-H test models for DSS
	Parameter
	Value

	Mapping type
	PDSCH mapping type A

	dmrs-TypeA-Position for the first DM-RS symbol
	Pos3

	dmrs-AdditionalPosition for additional DM-RS symbol(s)
	1(Note)

	dmrs-Type for comb pattern
	Configuration type 1

	maxLength
	1

	Ratio of PDSCH EPRE to DM-RS EPRE
	0 dB

	Note: The position of additional DMRS is 12 with RateMatchPattern LTE-CRS



Proposal 5: Common physical channel parameters for PDSCH by RNTI for BS type 1-C and BS type 1-H test models for DSS
	Parameter
	Value

	PDSCH 

	Starting symbol
	1

	Ratio of PDSCH EPRE to PDCCH EPRE
	0 dB

	PDSCH 

	Starting symbol
	1

	Ratio of PDSCH EPRE to PDCCH EPRE
	0 dB

	PDSCH 

	Starting symbol
	3

	Ratio of PDSCH EPRE to PDCCH EPRE
	0 dB

	Starting PRB location
	0

	Number of PRBs
	3



Proposal 6: Common physical channel parameter for LTE CRS and MBSFN for DSS with considering NR and LTE deployed in the same or different center frequency, respectively 
	Parameter
	Value

	[bookmark: _GoBack]carrierFreqDL
	FFS

	CarrierBandwidthDL
	FFS on {1,4, 3,5,10,15,20MHz}

	NrofCRS-Ports
	[1]

	v-Shift
	(LTE_PCID%6)

	Mbsfn-SubframeConfig 

	RadioframeallocationPeriod 
	[1]

	RadioframeallocationOffset
	[0]




3 Conclusion 
In this contribution, the view on the Test model is discussed. 
Proposal 1: The test model should be introduced for DSS to measurement timing/framing alignment error
Proposal 2:  Define the minimum requirement of timing/framing alignment error for DSS scenarios
Proposal 3: Common physical channel parameters for PDCCH for BS type 1-C and BS type 1-H test models for DSS
	Parameter
	Value

	# of symbols used for control channel
	2

	Starting symbol number for control channel
	1

	# of CCEs allocated to PDCCH 
	1

	Starting RB location for PDCCH
	0

	# of available REGs
	6

	Aggregation level
	1

	# of RBs not allocated for PDCCH in each symbol
	NRB – 3

	Ratio of PDCCH EPRE to DM-RS EPRE
	0 dB

	Boosting level of control channel
	0 dB



Proposal 4: Common physical channel parameters for PDSCH for BS type 1-C and BS type 1-H test models for DSS
	Parameter
	Value

	Mapping type
	PDSCH mapping type A

	dmrs-TypeA-Position for the first DM-RS symbol
	Pos3

	dmrs-AdditionalPosition for additional DM-RS symbol(s)
	1(Note)

	dmrs-Type for comb pattern
	Configuration type 1

	maxLength
	1

	Ratio of PDSCH EPRE to DM-RS EPRE
	0 dB

	Note: The position of additional DMRS is 12 with RateMatchPattern LTE-CRS



Proposal 5: Common physical channel parameters for PDSCH by RNTI for BS type 1-C and BS type 1-H test models for DSS
	Parameter
	Value

	PDSCH 

	Starting symbol
	1

	Ratio of PDSCH EPRE to PDCCH EPRE
	0 dB

	PDSCH 

	Starting symbol
	1

	Ratio of PDSCH EPRE to PDCCH EPRE
	0 dB

	PDSCH 

	Starting symbol
	3

	Ratio of PDSCH EPRE to PDCCH EPRE
	0 dB

	Starting PRB location
	0

	Number of PRBs
	3



Proposal 6: Common physical channel parameter for LTE CRS and MBSFN for DSS with considering NR and LTE deployed in the same or different center frequency, respectively 
	Parameter
	Value

	carrierFreqDL
	FFS

	CarrierBandwidthDL
	FFS on {1,4, 3,5,10,15,20MHz}

	NrofCRS-Ports
	[1]

	v-Shift
	(LTE_PCID%6)

	Mbsfn-SubframeConfig 

	RadioframeallocationPeriod 
	[1]

	RadioframeallocationOffset
	[0]
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Annex

Test Model for DSS
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Figure 5: TM 1.1/3.1/3.1a for DSS 
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Figure 6: TM 1.2/3.2/3.3 for DSS 
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Figure 7: TM 2.0 for DSS 
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