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1 Introduction

In RAN #84 meeting a new WI on further performance enhancements for NR in high speed scenarios was approved [1]. In the last RAN4 meeting (RAN4 #92) the WF on UE demodulation for NR HST was approved [2]. Based on this WF demodulation requirements should be defined at least for HST single tap and HST SFN scenarios, but deployment parameters and max supported Doppler frequency for each test case should be further analysed. Another open question is a transmission scheme for HST-SFN scenario, since NR can support both joint transmission (JT) and dynamic point selection (DPS) in Rel-15. The joint transmission scheme is an LTE HST SFN like scenario. DPS is an alternative transmission scheme for HST scenarios and companies are encouraged to study the feasibility and performance benefits of it in order to identify necessity of introduction demodulation requirements for this transmission scheme. 

In this paper we provide our view on different transmission schemes and discuss requirements definition for them. Also link level simulation analyse of the max supported Doppler frequency is presented. In the companion paper we present our views on the demodulation requirements for HST single tap scenario [3].
2 Discussion
2.1 Transmission schemes

NR Multi-RRH HST deployment can support both JT (SFN) and DPS (Non-SFN) operations (Figure 1).
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Figure 1. DPS (non-SFN) and JT (SFN) multi-RRH operations
The main motivation of introduction of SFN scheme in LTE HST deployments was frequent HO between the cells and therefore increased probability of RLFs. In order to avoid these negative situations and provide seamless service for high speed UEs SFN network with multiple RRHs connected to one BBU was deployed. Same time, from receiver point of view data signal in this deployment is presented as a sum of at least two delayed signals with opposite high Doppler shifts and with different receive power. Conventional UE processing cannot properly handle these extreme channel conditions and UE demodulation performance degradation was observed for joint transmission scheme during the LTE HST Rel-13 SI [4].
It can be expected that NR HST networks shall also rely on multi RRHs connected to one BBU since there are no any principles changes in NR HO procedure compare to LTE and the same problems with RLFs will be observed for high speed UEs in conventional network deployments. Same time in NR the DL signals are not required to be transmitted in only SFN manner since different RRHs can be assigned to represent different beams and a regular NR beam management approach can be adopted to handle handover from one RRH to another. In this case the PDSCH can be transmitted in non-SFN manner using RRH corresponding to the best DL beam and no any performance degradations due to HST-SFN channel conditions will be observed.
Overall, it is expected that HST network operation shall not be limited to either JT or DPS operations. To improve network flexibility, it can be beneficial for the network to support both JT and DPS transmissions using multi-beam operation approach (e.g. different TCI states can be associated with different transmission schemes) and respective deployments shall be considered in future RAN4 studies.

Also, Non-Coherent – Joint Transmission (NJ-JT) scheme is currently under discussion in RAN1 as a part of NR Rel-16 eMIMO WI. This transmission scheme can be also considered in NR Rel-16 HST WI as one of potential scenarios, because it can provide higher data rate compare to the joint and DPS modes.

Observation #1: NR HST multi-RRH deployment can support the following transmission schemes:
· Joint transmission (SFN)
· DPS (non-SFN)
· NC-JT
· Mix of JT/DPS/NC-JT
Same time NR provides quite flexible mechanisms to configure each operation mode and by considering different assumptions on network configuration we can capture different scenarios for each transmission scheme. In the table 1 we provide the outline of various scenarios assuming different transmit configurations of PDSCH and PDCCH channels, PDSCH DMRS and TRS signals. 
Table 1. Transmit scenarios in NR Multi-RRH deployments
	Scenario
	Transmit configuration for different physical channels and RSs
	Support in Rel-15
	Support in Rel-16

	
	PDSCH
	PDCCH
	PDSCH DMRS
	TRS
	
	

	Joint Transmission Scheme
	
	

	JT + Full SFN
	SFN
	SFN
	SFN
	SFN
	Yes
	Yes

	JT + Distributed TRS
	SFN
	SFN
	SFN
	2 TRSs are transmitted from each RRH (TCIs for PDSCH and PDCCH)

It is assumed that combined conditions from 2 TCIs corresponds to conditions for PDCCH and PDSCH
	No
	No

	JT  + Distributed DMRS
	SFN
	SFN
	Different ports per RRH
	2 TRSs are transmitted from each RRH (TCIs for PDSCH and PDCCH)

Option 1: It is assumed that combined conditions from 2 TCIs corresponds to conditions for PDCCH

Option 2: Dedicated TRS with SFN transmission is associated with PDCCH
	No
	No

	DPS Transmission Scheme
	
	

	DPS
	DPS
	DPS
	DPS
	2 TRSs are transmitted from each RRH (TCIs for PDSCH and PDCCH)
	Yes
	Yes

	DPS with SFN PDCCH
	DPS
	SFN
	DPS
	2 TRSs are transmitted from each RRH (TCIs for PDSCH)

1 TRS is transmitted in SFN manner (TCI for PDCCH)
	Yes
	Yes

	DPS + Joint Transmission Scheme
	
	

	Joint / DPS Tx
	DPS / SFN
	DPS / SFN
	DPS / SFN
	DPS / SFN
	
	

	NC-JT Scheme
	
	

	NC-JT
	NC-JT
	NC-JT
	NC-JT
	
	No
	Yes


2.1.1 Scheme 1: JT 
In these scenarios PDSCH and PDCCH are jointly transmitted from two or more adjacent RRHs in SFN manner.
Joint TS – Full SFN: Same TCI state for tracking procedure is configured for each RRH.
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Figure 2. Joint transmission with SFN transmission of all signals


From UE point of view the propagation channel on PDSCH, PDSCH DMRS and TRS signals is observed as a joint SFN channel with delayed taps and opposite high Doppler shifts that is similar for LTE HST SFN. Based on the LTE HST discussion, conventional UE receive processing cannot provide reliable demodulation performance and UE should be informed about operation in such deployment to adjust receive algorithms. Therefore, new network signalling was introduced in Rel-13 LTE HST and demodulation requirements were defined under assumption that enhanced receive algorithms are used. 
Same time NR compare to LTE has another RS structure and supports different SCS which are more robust to Doppler fading and may achieve better demodulation performance for this scenario. In the Section 2.2 (Figure 8 and Figure 9) we provide simulation results for this Tx scheme for different max Doppler shifts.
JT + Distributed TRS: Different TCI states for tracking procedures are assigned for different RRHs. PDSCH, PDSCH DMRS and PDCCH are transmitted in SFN manner.
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Figure 3. JT scenario with distributed TRS transmission.


In this case the different TCI states is used to configure different TRSs for each RRH. Similar to scenario “Joint TS - Full SFN”, the PDSCH and PDSCH DMRS are experienced a joint channel conditions and demodulation problems can be also observed. Same time, configuration of different TRS resources for different RRHs gives UEs more abilities to accurately track time and frequency offsets especially in such typical case when frequency offset drift is presented. 
Same time modifications of existing TCI state concept are needed to support such scenario. UE should be informed that PDCCH and PDSCH are associated with several TCI states and combined propagation condition of TRSs associated with these TCI states corresponds to PDSCH and PDCCH propagation conditions.
JT + Distributed DMRS: Different TCI states are assigned for different RRHs and different PDSCH DMRS antenna ports are transmitted from different RRHs. PDSCH and PDCCH are transmitted in SFN manner.
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Figure 4. JT scenario with distributed DMRS transmission.


In this scenario, UE may accurately estimate the propagation channel and channel characteristics for each RRH separately, since different PDSCH DMRS AP with corresponding different TRS recourses are assigned for different RRHs. Then UE can properly reconstruct SFN channel conditions by combining of channel estimates from each RRH and demodulate data signals. Another approach for PDSCH signal demodulation is using MIMO demodulation processing under assumption of multi-layer Rx signal. In this case UE need to be informed to combine the demodulated signals from different MIMO layers.
From system perspective, 2 or 3 TCI states need to be configured by the network for tracking procedures. Two of them should be associated with different PDSCH DMRS AP and transmitted from opposite RRHs. The third TCI can be configured to track channel characteristics related to SFN PDCCH transmission or UE can be informed that PDCCH are associated with several TCI states and combined propagation condition of TRSs associated with these TCI states corresponds to PDCCH propagation conditions.
Currently, this scenario is not supported by NR specification and the following modifications in existing design are needed:

· TRS association with specific DMRS APs
· Additional network signalling to inform UE that several DMRS APs are associated with one PDSCH and number of APs is not the same as number of MIMO layers.  
2.1.2 Scheme 2: DPS
In case of using DPS the PDSCH is only transmitted from one RRH at each time. From UE point of view the channel conditions in this scenario is just a single tap channel model with slowly varying Doppler frequency. In this case conventional frequency offset tracking might be used and better demodulation performance is expected compare to joint Tx scenarios since ICI impact can be fully avoided.  Also, non SFN signal transmission does not require any adjustment of Doppler spread estimation procedure at the UE side which is needed in JT scenarios and leads to increased UE complexity.

Observation #2: DPS scheme is less challenging in terms of UE demodulation performance/complexity comparing to JT. Better demodulation performance can be achieved for DPS scheme. 

From system configuration perspective NR provides quite flexible TCI state configuration approach and different TCI state switching mechanisms can be used to switch operation from one RRH to another. This switching might be triggered by L1-RSPR measurements and further UE reporting when channel conditions for one RRH becomes better than for another RRH. PDSCH and PDCCH channels in this case can be associated with same or with different TCI states, which corresponds to Non-SFN and SFN PDCCH transmissions. For these approaches different number of TCI states are configured and different TCI state switching mechanisms are performed. 
Full DPS: Both PDSCH and PDCCH are transmitted in a DPS manner. Different TCI states for tracking procedures are assigned for different RRHs (2 TCI states are configured).
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Figure 5. DPS transmission scenario with DPS PDCCH


For this scenario, 2 TRSs associated with different RRHs and simultaneous switching of PDCCH and PDSCH transmission is assumed. Therefore, we can consider the case where tci-PresentInDCI is not configured and UE assume that PDSCH has the same TCI state as PDCCH and, as result, only PDCCH TCI state switching is required. MAC-CE based procedure can be considered for fast switching of PDCCH TCI state. Depending on UE capability on supported number of active TCI states (maxNumberActiveTCI-PerBWP) and maximum number of TRS resource sets for simultaneous tracking (maxSimultaneousResourceSetsPerCC) different scenarios can be considered from TCI switching procedure point of view. 
In case UE supports single TCI and TRS processing, only one TCI state can be activated and, once UE receives command to switch TCI, it should spend some time on processing of MAC command (3 ms) and processing of TRS (i.e. estimation of time/frequency offsets and spreads) associated with a new TCI state. For estimation of approximate time for switching, we can assume that UE is required to wait until a new TRS will be received (8 ms in worst case for 2 slot TRS with periodicity 10 ms) and spends some time on estimation of time/frequency offsets and Delay/Doppler spreads (~2-3ms). In total we will have ~13-14 ms for TCI switching.
In case UE supports simultaneous processing of multiple TCIs and TRSs (2 or higher), UE should spend time only on processing of MAC command (3 ms). 

Taking into account that UE will be required to make TCI state switching once during movement from one RRH to another RRH, we can conclude that DPS scenario is feasible for HST deployment.
DPS with SFN PDCCH : PDSCH is transmitted in DPS manner. PDCCH is transmitted in SFN manner. Different TCI states for tracking procedures are assigned for different RRHs (3 TCI states are configured; two for PDSCH, one for PDCCH).
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Figure 6. DPS transmission scenario with SFN PDCCH


In case UE supports simultaneous processing of 4 and higher TCIs and TRSs, TCI state switching time can be significantly reduced. For such conditions, PDCCH can be transmitted in SFN manner and dedicated TRS signals are configured for PDCCH. Therefore, there is no need to switch TCI states for PDCCH and TCI state switching time in this case is determined only by DCI based TCI state switching procedure for PDSCH. The switching time for DCI based TCI state change is based on UE capability which define how mane OFDM symbols are needed to apply spatial QCL information. Same time this switching delay is applicable only for FR2 since spatial filters (QCL type D) are not applicable for FR1. In this case TCI state switching delay for DPS TS with SFN PDCCH is equal to zero and no any interruptions will be observed during the switching.  

Also, it is good to capture that both scenarios of DPS TS scheme can be used in the current NR networks since they are supported by Rel-15 core specification. 
Observations #3: Depending on UE capability on maximum number of TCIs and TRSs for simultaneous processing, TCI state switching may require from 0 to ~14 ms.
2.1.3 Scheme 3: DPS + JT
PDSCH can be jointly transmitted from two or more adjacent RRHs or transmitted from one RRH at a time. In general case it may be beneficial for the HST network to be able to operate in both JT and DPS schemes simultaneously. For instance, for some UEs SFN transmission can be beneficial, while non-SFN transmission can be beneficial for other UEs. NR supports the general framework to allow such operation. For example, the SFN and non-SFN transmissions can be associated with different TCI states and network can configure different CSI-RS resources corresponding to SFN and non-SFN transmissions. On this resources UE may perform measurements (e.g. RSRP measurement, CSI measurements) under SFN and non-SFN transmission hypothesis and report back to the gNB. Then network based on the UE feedback can adaptively chooses SFN or non-SFN modes for each UE or a subset of UEs operating in the network.  

Observations #4: Simultaneous support of JT and DPS schemes in NR HST multi-RRH networks may improve flexibility and performance of NR HST systems.
2.1.4 Scheme 4: NC-JT
In accordance to NC-JT design concept, different PDSCH signals can be jointly transmitted from two or more adjacent RRHs scheduled by different DCIs.
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Figure 7. Non-Coherent Joint transmission


Non-coherent joint transmission scheme is currently discussed in Rel-16 eMIMO WI. Potentially this operation mode has the same advantages as DPS Tx scheme in terms of propagation conditions for each PDSCH signal, i.e. single tap channel model with slowly changing Doppler frequency and corresponding possibility to use conventional receive processing. 

2.2 Simulation results

To analyse demodulation performance of joint and DPS TS and identify max supported Doppler frequency for each case we present link-level simulation results below. For simulation assumptions we used parameters which were agreed in the previous meeting for further evaluations. 

JT + Full SFN: PDSCH, PDSCH DMRS and PDCCH are transmitted in SFN manner. The same TCI state for tracking procedure is configured for each RRH.
Conventional receiver
First of all, we evaluate the performance for the case of using conventional Rel-15 NR UE receiver without any optimizations for the SFN conditions which were proposed for similar channel conditions in LTE HST. The case with ideal channel estimation is also presented. Evaluations were done for 900, 1300, 1700 Hz max Doppler frequency and for MCS 4 and 13.
	900 Hz max Doppler frequency
	1300 Hz max Doppler frequency
	1700 Hz max Doppler frequency
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	Figure 8. Demodulation performance of conventional UE in Joint Tx scheme Scenario 1


Observation #5: For JT scheme scenario 1 conventional UE receive algorithms:

· 15 kHz SCS: cannot reach max throughput even for scenario with 900 Hz max Doppler frequency and MCS 4.

· 30 kHz SCS: do not guarantee reliable operation for max Doppler frequency higher than 900 Hz and can reach max throughput for 900 Hz with some performance degradation compared to perfect channel estimation case. 
Enhanced receiver

The same demodulation performance with conventional UE receive algorithms was observed in LTE, and therefore special signaling was introduced to notify UE to switch to advanced demodulation algorithms, which can properly estimate propagation channel in such extreme conditions. In the Figure 9 we provide simulation results for LTE-like enhanced receiver for 15 kHz and 30 kHz SCS.

	900 Hz max Doppler frequency
	1300 Hz max Doppler frequency
	1700 Hz max Doppler frequency
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	Figure 9. Demodulation performance of LTE HST-like enhanced UE in Joint TS – Full SFN


Observation #6: For Joint TS – Full SFN enhanced UE receive algorithms:
· 15 kHz SCS: do not guarantee reliable operation for higher modulation orders incl. 16QAM and 64QAM due to strong ICI and reduced CE accuracy even for 900 Hz. For QPSK better demodulation performance is observed. 
· 30 kHz SCS: Enhanced receivers can reach max throughput for all considered MCSs even for 1700 Hz and provide better demodulation performance than conventional algorithms.
Based on the observations above, conventional UE receive algorithms provide poor demodulation performance for 15 kHz and 30 kHz SCS and cannot be used in JT scheme. To inform UE to switch processing to enhanced algorithms new network signalling is needed. More details of it is discussed in paragraph 2.3.
JT + Distributed TRS: PDSCH, PDSCH DMRS and PDCCH are transmitted in SFN manner. Different TCI states for tracking procedures are assigned for different RRHs.
As we discussed above, the main difference between joint Tx scheme scenario 1 and 2 is a more accurate frequency and time offset estimations per each RRH especially in case of some drift of local oscillator frequency. Without any time/frequency offsets the performance of scenario 1 and 2 will be similar. Same time in real field frequency offset is always present. In the figure 10 we provide comparison results in case of 0.1 PPM Hz frequency offset. The evaluations were done for 15 and 30 kHz SCS and for max supported Doppler frequency assuming joint transmission and enhanced UE processing.
	1300 Hz Max Doppler frequency
	1700 Hz Max Doppler frequency
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	Figure 10. Demodulation performance comparison of Joint Tx scenario 1 and scenario 2


Observation #7: For Joint TS with 0.1 PPM Hz frequency offset distributed TRS transmission provide better demodulation performance than full SFN scenario.
JT + Distributed DMRS: Different TCI states are assigned for different RRHs (3 TCI states are configured: two for PDSCH DMRS, one for PDCCH) and different PDSCH DMRS antenna ports are transmitted from different RRHs. PDSCH and PDCCH are transmitted in SFN manner.
In the Figure 11 we provide demodulation performance comparison of JT-Full SFN and JT – Distributed DMRS. From transmitter point of view for the second case we used 2 DMRS ports, which are distributed between RRHs. For UE we assume independent channel estimation per each antenna port and proper further combining for channel estimation on data resource elements, which is transmitted in SFN manner. For scenario 1 we used enhanced receiver. Comparison were done for 1667 Hz max Doppler frequency for 2 tap channel model.
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	Figure 11. Demodulation performance comparison of Joint TS with distributed and SFN DMRS Tx


Observation #8: Joint TS with distributed DMRS Tx
· 15 kHz SCS: provides better performance than Full SFN for all scenarios. Large ICI slightly limits the approach performance in 64QAM.
· 30 kHz SCS: provides better performance than Full SFN for all considered MCSs.
DPS Tx - Scenario 1 and 2: PDSCH is transmitted in DPS manner. PDCCH is transmitted in SFN/Non-SFN manner.
From PDSCH demodulation perspective DPS Tx scenario 1 and 2 will provide same demodulation performance and the difference will be observed for PDCCH channel. Same time structure of PDCCH is very robust to Doppler effects since PDCCH DMRS are presented in all PDCCH symbols. Based on this PDSCH demodulation performance for DPS Tx scheme was evaluated only for scenario 1.  

In Figure 12 we provide comparison of DPS TS and Joint TS – Full SFN from demodulation performance point of view. For both scenarios practical channel estimation was assumed (enhanced UE receiver for scenario with joint Tx). In order to make proper performance comparison under SFN and non-SFN conditions we re-use the SFN channel model assumptions for Non-SFN case but perform the DL transmission from only the RRH corresponding to the strongest channel tap.  Evaluations were done for 1667 max Doppler frequency.
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	Figure 12. Demodulation performance comparison of DPS Tx and Joint Tx schemes


Observation #9: DPS transmission mode provides better performance than Joint transmission for both 15 kHz and 30 kHz SCSs scenarios and for all considered MCS values.
In Table 2 we provide summary of discussed transmission schemes in terms of max supported Doppler frequency and needed modification in current core specification.
Table 2. Summary of observations for different Tx Schemes

	Scenario
	Advantages  (compare to Joint Tx -Scenario 1 (LTE like HST SFN operation))
	Max Supported Doppler frequency for MCS 13, [Hz]
	Needed modifications in current NR design

	
	
	15 kHz
	30 kHz
	

	Joint TS – Full SFN (Enhanced UE receiver)
	−
	~ 1300
	>=1667
	−

	Joint TS – Distributed TRS (Enhanced UE receiver)
	More accurate time/frequency offset estimation per RRH → better demodulation performance
	~ 1300
	>=1667
	PDCCH and PDSCH are QCLed with two TRS

	Joint TS – Distributed DMRS
	Higher Accuracy of channel estimation → better demodulation performance 
	>=1667
	>=1667
	TRS association with specific DMRS AP and different DMRS APs are associated with one PDSCH

	DPS TS – DPS PDCCH
	Better demodulation performance
	>=1667
	>=1667
	−

	DPS TS – Joint PDCCH
	Better demodulation performance
	>=1667
	>=1667
	−


Taking into account that DPS Tx provides better demodulation performance than joint Tx and can be applicable for initial NR deployments since it is supported by Rel-15 specification we think that RAN4 should definite requirements for both operation modes.  

Proposal #1: 
Consider DPS Tx scheme in Rel-16 HST WI and define corresponding demodulation requirements.
Also provided evaluations show that demodulation performance of advanced UE receiver for joint Tx scheme is limited  and other enhance methods should be considered in order to provide reliable demodulation performance for high speed UEs when joint transmit operation is configured. Based on the above analysis joint Tx scenarios with distributed TRS or DMRS transmission can potentially improve demodulation performance and max supported Doppler frequency for these scenarios is higher. Taking into account benefits of distributed TRS and DMRS operations we think that RAN4 should consider these enhanced options for joint TS besides only advanced UE processing.  
Proposal #2: 
Consider distributed TRS and DMRS transmission besides advanced UE processing as the candidate enhancements for joint transmission scheme and consider to further define corresponding enhancements in R16/R17
2.3 Network assistance
Based on the simulation results DPS transmission scheme can provide better performance than JT operation. DPS transmission can guarantee reliable demodulation performance even for 15 kHz SCS, 1667Hz max Doppler frequency and 64QAM which is really challenging for JT. No changes in current specifications are needed to support regular DPS operation mode. Same time in some cases JT scheme can still be beneficial under certain conditions. For instance, if we consider path loss effects, for deployments with high intra RRH distances the JT can be more suitable since the effective SNR in this operation is 3 dB higher than for DPS transmission. Therefore, in order to provide optimal demodulation performance for different scenarios the network should have possibility to configure different operation modes based on UE feedback. For this purpose, network can configure for tracking and measurements procedures one set of CSI-RS resources which will correspond to the Joint Tx scheme, and another set for DPS transmission. Then UE can provide measurements (L1-RSRP or CSI) and further feedback on what operation mode is optimal. 
For baseline JT scheme (full SFN)  obtained simulation results show that conventional processing cannot provide good demodulation performance and advanced receive algorithms should be used. Such enhance processing are not needed for DPS TS. Same time in our companion paper we analyzed in more detail demodulation performance of HST single tap scenario which have similar channel conditions as DPS [4]. Based on the provided results some other modifications of tracking procedures are needed in single tap scenario (or when DPS TS is applied) in order to avoid performance degradations. It means that UE needs to be aware on the specific HST propagation conditions to adjust the RX behavior correspondingly. Based on current specification from UE perspective it is transparent which transmission scheme is configured. Therefore, additional network assistance is proposed in a way that UE can differentiate whether the particular TCI state and associated scheduled DL signals including TRS, PDSCH, etc. are transmitted in SFN or non-SFN manner. From the signaling perspective we suggest to introduce indicator of HST SFN/Non-SFN conditions per TRS resource basis. It can be done in the following way:
	NZP-CSI-RS-ResourceSet ::=          SEQUENCE {

    nzp-CSI-ResourceSetId               NZP-CSI-RS-ResourceSetId,

    nzp-CSI-RS-Resources                SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourcesPerSet)) OF NZP-CSI-RS-ResourceId,

    repetition                          ENUMERATED { on, off }              OPTIONAL,   -- Need S

    aperiodicTriggeringOffset           INTEGER(0..6)                       OPTIONAL,   -- Need S

    trs-Info                            ENUMERATED {true}                   OPTIONAL,   -- Need R
    hst-Info                            ENUMERATED {hst_sfn, hst }          OPTIONAL,   -- Need R

    ...

}




Proposal #3: 
Define new RRC network assistance to inform UE whether the TCI state is associated with SFN or Non-SFN transmission in NR HST. Introduce additional information field of SFN/non-SFN conditions for each configured TRS resource set (NZP-CSI-RS-ResourceSet)
3 Conclusion

In this contribution we provide our view on demodulation requirements for NR HST multi RRH scenarios. In summary, we make the following proposals:
Proposal #1: 
Consider DPS Tx scheme in Rel-16 HST WI and define corresponding demodulation requirements.
Proposal #2: 
Consider distributed TRS and DMRS transmission besides advanced UE processing as the candidate enhancements for joint transmission scheme and specify corresponding demodulation requirements.
Proposal #3: 
Define new RRC network assistance to inform UE whether the TCI state is associated with SFN or Non-SFN transmission in NR HST. Introduce additional information field of SFN/non-SFN conditions for each configured TRS resource set (NZP-CSI-RS-ResourceSet)
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