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Introduction
Joint channel estimation requirements have been analysed via link simulations in previous meetings [14] and we provide our simulations results in this document with discussion on how to reach conclusion on what is proper criteria and what is sufficient performance from UE to be able to support DMRS bundling. 
2. 	Discussion
Despite the simulation result have been shared and assumptions have been agreed, the criteria how to determine what is sufficient has not been set. Our view is that when UE non-idealities i.e. phase discontinuity and amplitude error degrade the system performance significantly. In the following simulation results we followed the simulation assumptions from WF’s agreed in previous meetings. 
The phase discontinuity is varied with gaussian distribution and the 1 sigma amount is shown in the plot legend. The phase is allowed to accumulate i.e. for 4 slot bundling and 12 degrees of phase error would result in to 36 deg phase difference between first and last slot, however, the probability is very low since the phase jump is randomised for every slot transition.  
The amplitude error between the slots is always the same +/- 0.25 dB.  


Figure 1. 4 slot bundling performance
From Figure 1 we can see that the benefit of JCE for 10-1 is same performance can be achieved with 2 dB worse SNR. Once UE phase discontinuity between the slots is 24 deg, the performance degrades < 0.5 dB and with 12 deg there is no performance degradation. 
Observation 1: For 4 slots bundling, 12 deg phase discontinuity is not degrading the JCE performance. 
 
Figure 2. 8 (left) and 16 (right) slot JCE performance
 From Figure 2 we can observe that with 24 deg phase discontinuity the performance degrades but also that with 12 deg there is observable impact to performance even the amount is within the simulation error margins.
Observation 2: If UE phase discontinuity requirement is set to 24 deg the system performance degradation is moderate. If the requirement is set to 12 deg, UE non-ideality has no impact to system performance up to 16 slots. 
We provide a companion paper to discuss how to set the requirement for phase discontinuity. Our view is that phase can not be reliably specified and tested so we propose in [15] an EVM test instead and provide way to translate the phase phase discontinuity to EVM.
It should also be noted that RAN4 has not agreed how the receiver behaves in this JCE. We used here Ul RMC with 3 DMRS’s per slot and used all DMRS’s equally in the bundle to come up with an average channel estimate. This can be used as basis for EVM requirement. 
Observation 3: For UE requirement setting, some assumption on receiver behaviour is needed.
Conclusion
We presented simulation results and made two observations:
Observation 1: For 4 slots bundling, 12 deg phase discontinuity is not degrading the JCE performance. 
Observation 2: If UE phase discontinuity requirement is set to 24 deg the system performance degradation is moderate. If the requirement is set to 12 deg, UE non-ideality has no impact to system performance up to 16 slots. 
We further discussed how to move to requirement setting from the simulations and made the following observation:
Observation 3: For UE requirement setting, some assumption on receiver behaviour is needed.
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