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Introduction
At RAN1 #93, an LS [3] was approved on UE features. One of the remaining issues was highlighted in the LS and a decision at the Plenary was requested. The relevant text from [3] is copied below:

“RAN1 respectfully asks RAN to discuss 2-28 and Component 7) of 5-1 and also to decide whether the feature is mandatory/optional based on RAN WG recommendations.”
In addition, LS [4] was sent from RAN4 to the Plenary and RAN1, also related to feature 2-28. 
In this contribution, we discuss UE feature 2-28.

Discussion  
The LS [3] highlighted and asked about UE feature 2-28. The relevant entries in the UE feature table are copied below.


	2-28
	A-CSI-RS beam switching timing
	1. Minimum time between the DCI triggering of AP-CSI-RS and aperiodic CSI-RS transmission shall be at least KBi symbols. (Symbols measured from last symbol containing the indication to first symbol of CSI-RS), where
i is the index of SCS, l=1,2 corresponding to 60,120 kHz SCS.

	2-27
	Yes 
	No recommendation on the desired beam switching timing 
	Type1
	N.A.
	N.A.
	
	[Note: any value larger than 56 is not supported in RRC configuration now.]
	
	Only applicable to FR2
Candidate values: 
Alt.1: {14, 28, 48 }
Alt.2: {“14-14”, “28-28”, “48-48”, “14-336”, “28-336”, “48-336”}, where the first threshold corresponding to the case when UE doesn’t activate antenna panel (using same panel to receive DCI and CSI-RS), and the second threshold corresponding to the case when UE may activate antenna panel (other than the panel used to receive DCI)


 

The outcome of the discussion in RAN1 #93 was captured in [1] and is copied below: 

Agreement: 
For FG2-28, candidate value set: 
Alt-1: {14, 28, 48}
Alt-2: {“14-14”, “28-28”, “48-48”, “14-336”, “28-336”, “48-336”}, where the first threshold corresponding to the case when UE doesn’t activate antenna panel (using same panel to receive DCI and CSI-RS), and the second threshold corresponding to the case when UE may activate antenna panel (other than the panel used to receive DCI)
Note: Alt-2 requires some spec change to support more than 4 slots offset between DCI and A-CSI-RS transmission. 
Discuss additional spec requirements for Alt-2 in main session in RAN1#93, if support more than 24 slot offsets between DCI and A-CSI-RS transmission are supported, Alt.2 is agreed, otherwise Alt.1 is agreed. 
Discuss in RAN plenary

The LS received from RAN4 [4] included the following: 

RAN4 has discussed the beam switching delay and how this impacts the UE power consumption in FR2. In order for the UE to be able to optimize power consumption (switch on/off antenna panels that are not used), the UE should be given enough time from the moment it receives a command that leads to a change in Rx beam (or multiple changes within the same slot) to the moment that the switch has happened (e.g. aperiodic CSI-RS transmission). 
[bookmark: _Hlk511849716]RAN4 agreed that the lead time should be [2] ms from the time the beam switch command is received (control channel based) or acknowledged (MAC-CE based) until the switch is finalized. RAN4 also agreed that there should be at least [3] ms between consecutive commands implying beam switch. RAN4 is still discussing this value and will further update RAN1/RAN if a longer time is needed.


Considering LS [4], we make the following proposal:

Proposal 1: 
Change RRC to allow signaling DCI to A-CSI-RS delay including up to 24 slots with either adding new values or converting existing values. 


If the above is agreed, then following the recommendation in [1] (copied above), we make the following proposal: 

Proposal 2: 
Adopt Alt-2 for Feature 2-28 described in [1]. 


Note that the use of Alt-2 is motivated by the following:  
[bookmark: _GoBack]It is important that those UEs that support mmWave operation with multiple Rx antenna panels are not required to keep all panels powered on all the time. These UEs should be able to turn off unused panels and turn them on periodically in order to make comparative measurements aiding panel selection. For this purpose, the UE needs to be able to make RSRP measurement on multiple panels on the same CSI-RS signal, e.g. on CSI-RS with repetition used for the P3 process. Since the UE uses a single Rx chain, the UE cannot make RSRP measurements on multiple panels on the same signal simultaneously, but the UE can measure time-repeated signals. On the other hand, once a panel is turned on, switching between panels does not require additional guard periods, therefore associating different Rx panels with different TCI states doesn’t require further specification changes beyond Alt-2. In case of aperiodic trigger with CSI-RS repetition, at least, it needs to be made possible that the UE has sufficient time to power on Rx panels to make measurements, which requires adopting the timeline described in the RAN4 LS [4].  




Conclusion
We have made the following proposal regarding the question raised in the RAN4 LS [4] and RAN1 LS [3]:
Proposal 1: 
Change RRC to allow signaling DCI to A-CSI-RS delay including up to 24 slots with either adding new values or converting existing values. 


Proposal 2: 
Adopt Alt-2 for Feature 2-28 described in [1]. 
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