[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Ref452454252][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting#92                	R4-1908667
Ljubljana, Slovenia, August 26th – 30th 2019

Source:	Nokia, Nokia Shanghai Bell 
Title:	TCI state switching requirements 
Agenda item:	7.10.7.4
Document for:	Discussion
Introduction
During the last RAN4 meeting in Reno RAN4 made good progress regarding the UE TCI switch requirements and related conditions. Most of the requirements were agreed except for one issue concerning the definition of known TCI state condition. In this paper we discuss the issue.
Discussion
The basic Active TCI state switching delay requirements are captured in section 8.10 of 38.133. One of the very fundamental conditions in the requirements is the differentiation between known and unknown TCI state. The TCI state condition impact the minimum UE TCI switch delay requirement and thereby the expected UE TCI state change latency.
The currently defined conditions for known TCI state are:
The TCI state is known if it has been meeting the following conditions: 
- TCI state switch is within [X] ms of last transmission of the resource for beam reporting/ measurement for the target TCI state 
- The UE has sent at least 1 measurement report for the target TCI state 
- The TCI state shall remain detectable during the TCI state switching period 
- SNR of the TCI state is > -3dB 
Otherwise, the TCI state is unknown.
The final open aspect to discuss is maximum time X allowed since last transmission of the reference signal used for measurement and/or reporting for the target TCI state.
When discussing the value of ‘X’ there are multiple system impacts – both UE and network - to consider:
· RS overhead: one concern is the potential RS overhead caused by a short value of X. When considering the condition of time since last transmitted RS for the TCI state, one must assume that the UE may also have other measurements to perform potentially limiting the TCI state relevant RS.
· UE measurements: Another concern is how a short value of X will impact the UE measurement burden and the assumed UE measurements. If value X is set short this would imply that the UE would need to and have opportunity to measure the relevant RS for TCI state control.
· UE power consumption: Setting the X value low could impact the network DRX configurations and thereby potentially have negative impact on the UE power savings. E.g. if value X is set at 40ms it could limit the network DRX usage to DRX cycles of 40ms or lower, to ensure that reported TCI states are known when needed. 
· Also note the work ongoing in other groups regarding introduction of dormancy behaviour and UE power savings.
· Dynamics: Assumptions concerning the deployment and UE movement is of course important. However, one must assume that in good network deployment the network settings are tuned to match the deployment scenario. If X is set too low it may impact the TCI state change (and beam management) functionality due to high latency in the TCI state switching.
Concerning dynamics, the current requirements already capture those by conditioning that the SNR of the RS of the target TCI state is > -3dB.
As the TCI switch delay requirements currently are generic and e.g. not differentiated between FR1 and FR2, RAN4 need to consider TCI switching in FR1 and FR2 when defining the requirements. Additionally, we see similarities between TCI switching delay discussion and the discussion RAN4 when defining known conditions for the initial SCell in an FR2 band. 
Based on the above considerations we propose to use the same time limit conditions for known TCI state as used in the definition for known SCell in FR2 when the SCell is the initial SCell in the band. We suggest that X=3 seconds. 
[bookmark: _Hlk16805261]X=3 seconds.

Additionally, we propose some minor updates to the known TCI state condition definition, as follows:
The TCI state is known if it has been meeting the following conditions: 
- TCI state switch command is received within [X3] ms of the last transmission of the RS resource for beam reporting/ or measurement for the target TCI state 
- The UE has sent at least 1 measurement report for the target TCI state 
- The TCI state shall remain detectable during the TCI state switching period 
- SNR of the TCI state is ≥> -3dB 
Otherwise, the TCI state is unknown.
In [2] we have a draft CR prepared.

Conclusion
In this paper we discuss the missing parameter in the definition of when a TCI state is regarded as known. This time period X was left open from the Reno meeting. We suggest following:
1. X=3 seconds.
Additionally, we propose some minor updates to the known TCI state condition definition.
In [2] we have a draft CR prepared.
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