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1. Introduction
In the RAN4 meeting #42bis several contributions considering different aspects related to propagation profiles  for the E-UTRA demodulation performance requirements purposes were presented  [1-6]. An initial agreement related to the tapped delay line models was found during the meeting and further way forward was discussed in the RAN4 LTE email reflector.
In this contribution we continue the discussion on the channel models and present some further considerations on certain open issues.

2. Tapped delay line models

In the discussions held during the RAN4#42bis it was concluded that there is not substantial difference between the extended ITU based and modified SCME based tap delay models when considering aspects relevant for receiver demodulation performance verification. It was agreed to continue with extended ITU models with an addition of the TU propagation profile. On the RAN4 LTE email reflector the profiles were discussed and it was further considered whether some low delay spread model should be included, namely extended Pedestrian A. It was also seen that there are some similarities with extended ITU profiles VA and PB presented in [7]
 and therefore it was felt that it would be sufficient to have only either one. There was some preference for the extended VA when considering all possible propagation profiles. 
It is our view that the extended ITU profile VA combined with TU and PA profiles provide  quite an acceptable configuration for the performance verification purposes as together these profiles have good coverage of profiles expected in different possible deployment scenarios.  A set of extended ITU propagation conditions have rather similar properties from the simulation and testing perspective as the propagation conditions earlier used in RAN4 and thus, no fundamental problems that could cause unexpected delays to the requirement and test definitions should be expected. Additionally effort should be made to combine these with different Doppler frequencies (e.g. like proposed in [3]) to limit the number of channel models to be used in testing.
3. Correlation matrices
In [7] two cases were proposed together with corresponding NodeB and UE spatial correlation matrices (i.e. matrices A and B as in [8]). As discussed the aim of these proposed cases, which can be considered as ‘corner’ cases, is to ensure sufficiently extensive requirements from the receiver point of view. The proposed spatial correlation matrixes can be claimed to be artificially generated, but the resulting realizations can be considered to represent different real world situations. Also this approach has the merit of achieving large test regime while keeping the number of required cases low.
It can be said that in mobile terminals the diversity can be considered to be combination of pattern and polarization diversity. It was noted in [1] that the aspects lacking from the proposal given in [7], were polarization and possibly unbalanced antenna paths. Below we present some consideration related to these aspects.
As we know from the ongoing antenna work (OTA) in RAN4 the exact antenna configuration and resulted antenna pattern is very terminal dependent and impacted by form factor of the terminal in addition to the use case. Therefore it is seen to be rather challenging to define any generic assumptions taking into account all these different antenna performance aspects especially as the testing is done using antenna ports and not over the air. One of the main points of the RAN4 antenna work item has been to develop suitable test methods for reliably verifying UE antenna performance in one selected use case scenario (terminal beside a head). This OTA testing exercise has required quite a bit of effort in RAN4 and therefore we would expect that identifying suitable antenna performance related assumptions for performance verification done using antenna ports would be even bigger and more time consuming task.

Thus when considering this, it could be expected that there may be some differences in received powers between antenna paths due to various reasons, including fading channel realizations. As noted the exact antenna configuration and resulted antenna pattern is very terminal dependent. Therefore it is rather difficult to define any generic assumptions and ensure terminal-type agnostic requirements.  Furthermore it is expected that many if not all the demodulation requirements will be based on scenarios which are interference limited. Thus, the difference in antenna paths does not affect the received signal quality.  As the realizations of fading channel will results different and time varying in the received signal qualities in each antenna, it could be considered that no additional gain imbalance needs to be considered in the propagation profiles definition to have sufficient requirement regime for receiver demodulation performance. 
The polarization could also be seen in a very similar manner as the antenna gain imbalance. Hence the exact antenna polarization is also dependent on the terminal design and use case e.g. head/hand impact. However, if seen beneficial to be better able to verify certain aspects in terminal baseband functionality, for example related to MIMO, some specific cases covering different realizations of XPD could be accounted. Thus it could be considered to include few selected cases covering different levels of separation between transmission channels that use different polarization orientations. For example, having no (or very low) discrimination could be one of the scenarios. Additionally case having higher discrimination, which could be considered to correspond to some very small cell deployments, could be envisioned. Scenarios where one polarization direction is mostly blocked, due to environment characteristics or by aligned antenna polarization patterns in terminal, could be considered, though these can be partly be considered to be covered by having high correlation through spatial correlation matrixes.  
4. Doppler frequencies
In [3] a methodology was presented to cover different frequency variants in a efficient manner by defining common Doppler frequencies. This method was considered as feasible and a good way forward. Exact values were still to be discussed further. 

In the proposal given in [3], three Doppler frequencies were given, 5, 70 and 900Hz, corresponding to low, medium and high UE speed. Following the RAN4 meeting #42bis, during the discussion over the RAN4 LTE email reflector it was considered how the different Doppler frequencies could be combined to tapped delay-line models. Mapping the lower and medium Doppler   frequencies to some of the discussed tapped delay line models seems feasible, but it is felt that some further consideration would be needed regarding the higher Doppler case. It is stated in 25.913 that;

“The E-UTRAN shall support mobility across the cellular network and should be optimized for low mobile speed from 0 to 15 km/h. Higher mobile speed between 15 and 120 km/h should be supported with high performance. Mobility across the cellular network shall be maintained at speeds from 120 km/h to 350 km/h (or even up to 500 km/h depending on the frequency band).”
Furthermore it is noted that,
“The mobile speed above 250 km/h represents special case, such as high speed train environment. In such case a special scenario applies for issues such as mobility solutions and channel models.”
Although it could be considered to be attractive to keep the number of propagation profiles low and assumptions simple, we would like to have some further consideration on the applicable propagation profile assumptions for these scenarios. As we know from the ongoing UTRA work, the definition of suitable radio conditions for verifying acceptable receiver performance under high speed train scenarios, which is also indicated to be one of the main use cases for very high mobility cases in E-UTRA as well, is not that straightforward. 
5. Conclusions
In this contribution we have presented further considerations on the issues related to the propagation models to be used when developing demodulation performance requirements. 
In the document we have discussed challenges and risks related to potential over generalisation of assumptions for terminal antenna performance. UE antenna performance verification and testing aspects over the air have extensively been studied under the RAN4 antenna work item, where a significant amount of work has been put to develop tests and requirement definition methods in RAN4. We see that finding suitable and realistic general assumptions for antenna performance would be even more challenging when considering performance verification using antenna ports. Furthermore it would be attractive to develop terminal-type agnostic requirements, which may not be possible if very detailed assumptions are made on issues that are not necessary for setting the requirement. Therefore it is felt that actual antenna pattern as such does not need to be strongly influencing the assumptions, but rather that certain general cases are utilized to achieve extensive requirements.
We see that extended ITU profiles VA, TU and PA associated with certain Doppler frequencies provide good basis for developing demodulation performance requirements. However, we feel that special care needs to taken when radio propagation conditions for high speed scenarios like high speed train scenarios with UE speed of 350 km/h  are developed. 
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� In � REF _Ref165567023 \r \h ��[7]� the extended Vehicular A profile was erroneously named as Pedestrian A. However the delay profiles are as given in � REF _Ref165567148 \r \h ��[9]� for extended Vehicular A.





