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Introduction
In RAN4#90 there were several proposals for the known cell condition for FR2, including those in [1][2] and [3]. The discussion was triggered by an agreed way forward in [4], which is mainly background material and simply says for the WF:
· For RAN4#90 meeting, RAN4 intends to find a known cell condition for FR2 target cell, which takes into account scenarios in which the UE is able to use prior information from measurement results on suitable TX and/or RX beam to use initially for the target cell.
Discussion
Handover delay and interruption time to an FR2 target cell in NR is large. For example, if we compute the requirement for intrafrequency handover interruption time with 20ms SSB periodicity and target cell Es/Iot ≥ -TBD dB
Tinterrupt = 162 + TIU + 40+ 20 ms = 222+ TIUms
Comparing to an FR1 handover to a known cell, which has 
Tinterrupt =  TIU + 20+ 20 ms= 40+ TIU ms
It is obvious that FR2 handovers will be significantly slower than this procedure. The main reason is because Tsearch cannot be avoided and the UE is always assumed to do RX beam sweeping. From a network perspective it is undesirable to have a high overhead by configuring short Trs (SSB periodicity) so there is little that the network can do to improve the situation.
Considering the proposals from last meeting, [1] and [3] proposed somewhat similar approaches. [1] proposed that the UE would exploit its prior knowledge of the mapping between rough beams and fine beams to reduce the candidate set of fine beams being considered. [3] proposed a related approach, that the UE would know which RX panel it had used to make the rough beam measurement successfully and would reduce the candidate set of fine beams to those provided by that panel. In fact, the approach in [3] can be regarded as a special case of the approach in [1], and is an approach that would have merit in that it is more straightforward to talk about panels in standardisation, rather than generically talking about the coverage of rough and fine beam sets.
Reference [2] was concerned on the memory impact from storing known cell information, and indicated the concern
Keeping the information of Rx beam for each SSB on each measured cells in FR2 may put non-negligible burden on storage.
To provide some background why we do not think this is a valid concern, we provide the following analysis.
The number of cells the UE is required to monitor on each FR2 intra-frequency layer is 6 cells and 24 SSB on one layer, and 2 SSBs on each of the other FR2 layers. In addition, the UE could be configured with interfrequency or interRAT FR2 measurements which involve 4 identified cells and 10 SSBs. Therefore, generically, the number of SSBs monitored by a UE in FR2 is
Nssb = 24+2(max(Nintra-1,0))+10*Ninterf+10*NinterR
If we consider, for example, EN-DC operation then it is feasible that Ninterf+NinterR=13 if we assume that there are no LTE, UTRA or GSM interfrequency/interRAT measurements and the PCell and PSCell configure different interfrequency measurement objects. For the intra part, a maximum value is Nintra=7 hence the formula would yield
Nssb=24+12+130=166
In fact, it can be seen that that SSB monitoring is dominated by interfrequency/interRAT SSB monitoring. 
If we assume that the UE needs to store the best RX rough beam for each of these 166 SSB, and moreover assume that there are 8 rough beams (probably an overestimate) this implies that best beam information needs 3 bits of storage. Hence the required storage is in the worst case 498 bits, or equivalently ~63 bytes of information.
Considering that this information does not need to be stored in fast access memory (which is typically associated with data path operations such as receive sample storage, channel decoding etc) our view is that 63 bytes of storage is not significant considering that a 5G modem will need multiple megabytes of storage overall. Indeed, even if the estimate is out by a factor of 10 or 100, the storage burden is not significant.
Observation 1: Keeping the information of Rx beam for each SSB on each measured cell in FR2 is feasible considering storage needed
Having reviewed the discussion from the previous meeting, we turn our attention to the suitable way to proceed with the issue.
Firstly, we acknowledge that one difficulty with solutions in this area is that they depend on the UE antenna implementation, and hence make for a difficult discussion topic in RAN4. For example, the number of rough and fine beams may be different between different vendor implementations (indeed some vendors may not implement rough beams at all) and similarly, the number of RX panels and the usage of different panels to beamform in different directions will clearly vary between different antenna implementations. 
From this perspective, we do not see it as straightforward to agree on a value such as Nfr in [1] or the factor 0.5 in [3] which is related to how many RX beams are eliminated from consideration by the knowledge of best RX panel. Furthermore, the target to define a known cell condition in [4] was RAN4#90 and that was not achieved. Since release 15 is in the implementation phase, and non-backwards compatible UE changes should not be considered, it is also very late to add a new definition of known cell, which a UE vendor may not have assumed in their implementation (e.g. if they do not exploit such a-priori information in their current implenmentation0. Based on this, we see no feasible way that known cell definition can be considered for release 15, and it would be better for RAN4 to concentrate on future releases.
Proposal 1: Known cell definition for FR2 is not added in release 15.
Regarding future releases, our view is generally that the requirements for FR2 may turn out to be problematic due to the time that has been assumed for UE RX beam sweeping. As well as the long delays in completing procedures compared with FR1, the other aspect of a long beam sweep is that it increases the likelihood that the UE position or the propagation channel will change during the UE RX beam sweep, which in turn means that even the best RX beam measured during the beam sweep may not be the best RX beam by the end of the sweep. For this reason, we would not be too surprised if some field mobility problem is seen which needs to be addressed in RAN4 by improvements such as those proposed in [1] or [3]. On the other hand, it is better to gain experience from field operation of NR in FR2 rather than making a concrete plan to discuss this topic in release 16 where the practical issues of such RX beam sweeping operations might not be fully known or understood.
Proposal 2 : RAN4 may address known cell definition in future if the need arises.
Conclusion
Proposal 1: Known cell definition for FR2 is not added in release 15.
Proposal 2 : RAN4 may address known cell definition in future if the need arises.
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