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Introduction
In last RAN4 meeting, regarding to demod performance for HST UE, following agreements are achieved. [1]: 
· DPS transmission scheme 1 (including 1a and 1b)
· Further discuss the test case design for DPS transmission scheme 1, and verify whether new specific UE receiver processing from demod aspect required compared to UE to handle HST-single Tap and HST-SFN channel model.
· Whether Rel.16 HST requirements can be release independent from Rel-15
· HST Multi-path fading tests can be release independent from Rel-15
· HST single tap tests can be release independent from Rel-15 if HST RRM signaling is not provided in the demodulation test
· Further study whether HST-SFN tests can be release independent from Rel-15
· send LS to RAN2 to check ‘early implementation approach is also applicable for NR
· UE capabilities/features
· For HST-SFN
· Introduce per-UE capability to support enhanced demodulation performance for HST-SFN joint transmission scheme with velocity up to 500km/h. (Agreement in RAN4#93)
· For HST fading channel requirements, take it as mandatory requirements for Rel-16 and no capability signaling will be introduced.
· For HST single Tap channel demodulation requirements, no capability signaling will be introduced
· FFS whether requirements will be mandatory or optional
· Further discuss whether feature list will be introduced for HST fading channel, and HST single Tap
This contribution provides our views on these issues.
Discussion
 On DPS transmission scheme 1
In previous meeting, it was agreed that both scheme 1a and scheme 1b are feasible for both UE and BS. The remaining opening issue is whether new requirements or test cases are needed. Per chairman guidance, companies are encouraged to discuss the difference in UE receiver process from demod aspects. In our view, the test case for DPS is needed at least in the following aspects:
[image: ]
Figure 1 Illustration of Doppler offset difference between single-tap and scheme 1
a) Doppler trajectory of DPS is different from single tap. The evaluation assumption for single tap was introduced in LTE R8, and in our view the key purpose for single tap testing is to test UE whether it can deal with sharp Doppler variation that happens when UE pass-by a RRH. Therefore, the test for single tap channel is mainly a test for UE Doppler tracking. To illustrate the issue, we evaluated the Doppler trajectory as in Figure 1, with speed as 500 km/h and max Doppler as 870Hz. As shown in Figure 1, the closer the rail is to the RRH, the sharper variation at around 0 Hz can be observed. Based on this Doppler trajectory, if 150m distance between Rail and RRH is considered for DPS, demod performance difference between single-tap and DPS is expected. More importantly, for DPS, a sudden Doppler shift from negative max to positive max may frequently happen. As discussed in RRM session, if HST-SFN joint transmission is considered, and the SSB from adjacent RRHs share the same time-frequency resources, the accuracy of SS-SINR may deteriorate even when serving cell SNR is high. For the demodulation performance of HST-SFN DPS, we are not sure if configuration of TRS/CORESET or scheduling of data from different RRHs is in a FDM manner, and whether UE still need to handle the ICI from different RRHs when tracking the TCI-state or performing PDCCH/PDSCH decoding. For DPS, ICI is also possible in the decoding of PDCCH/PDSCH, and from testing perspective the focus of UE implementation aspects would be different from single tap.
b) UE Doppler tracking behaviour can be different from HST-SFN JT. For HST-SFN JT in LTE, it is up to UE implementation whether UE tracks the zero frequency or the frequency of the strongest path. For HST-SFN DPS, we believe it is also up to UE implementation whether to track the zero frequency or the frequency of the strongest TCI state, especially if the UE supports tracking 2 TCI states of PDCCH. However, since the difference in TRS/PDSCH/PDCCH transmission between HST-SFN JT and HST-SFN DPS, clearly UE implementation can be different to better adapt to each specific scenario. Therefore, we do not think HST-SFN JT test case can cover HST-SFN DPS.
c) TCI state transition is unique for DPS: For TDD HST deployment, BS may switch UE TCI state based on uplink measurement results at BS side. For scheme 1a, BS may transmit TCI-state switch command a short interval before the midpoint of 2 RRHs, so as to minimize the impact of TCI transition. However, the performance of this method may deteriorate under FDD HST deployment, and in some cases BS may still need UE to report L1-RSRP for judgement of TCI state transition, in which case the accuracy and delay of L1-RSRP would have impact. In all, impairment issue results from TCI state switch is not negligible in scheme 1a/1b.
Hence we have following proposal.
Proposal 1: From perspective of UE receiver processing, test of HST-SFN DPS cannot be covered by either HST single tap or HST-SFN JT.
Regarding to how to setup the test case, it was agreed that test without CRI/L1-RSRP feedback is possible. Also, in RAN4#94-e, there was option 2 provided for scheme 1a and option 3 provided for scheme 1b. In our view, for option 3, since DPS is not joint transmission, only one PDSCH QCLed to the active PDCCH should be transmitted by TE. Also, it is observed that in both tests 2 TRS from different RRH are transmitted. As analysed above, the transition of TCI state may not be right at the middle point between 2 RRHs, especially for the FDD deployment. This can also be considered in the test setup. Moreover, whether ICI may need to be considered in the requirement and test setup may need further discussion.
Proposal 2: Define new test case for DPS, and further discuss the details of test setup and side conditions for the test.

On UE features for HST-SFN JT and HST-SFN DPS
Regarding to HST-SFN DPS, since the UE features needed for HST-SFN DPS is already mandatory, we do not think additional UE feature for this deployment is needed. But this is possibly a new test case defined in R16 and the details remains unclear at this stage. Therefore, in our view it is not suitable for release independent to R15.
Although in previous meeting HST-SFN with joint transmission was already agreed, the related UE feature for advanced receiver remains TBD. For UE not supporting advanced receiver for HST-SFN JT but only the mandatory features in R15 NR, the performance in HST-SFN DPS deployment would be better compared to that in HST-SFN JT scenario. On the other hand, since the complexity and power consumption of advance receiver for HST-SFN JT is high, we prefer HST-SFN JT to be optional.
Proposal 3 For HST-SFN DPS, no additional UE feature is needed.
Proposal 4 For HST-SFN JT, the related UE feature should be optional in NR.
Conclusion
Based on above analysis, we have following proposals
Proposal 1: From perspective of UE receiver processing, test of HST-SFN DPS cannot be covered by either HST single tap or HST-SFN JT.
Proposal 2: Define new test case for DPS, and further discuss the details of test setup and side conditions for the test.
Proposal 3 For HST-SFN DPS, no additional UE feature is needed.
Proposal 4 For HST-SFN JT, the related UE feature should be optional in NR.
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