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1. Introduction
The Rel.16 MIMO enhancement WI was approved in RAN#80 with a list of enhancement areas including Type II CSI compression/extension, multi-beam operation, full UL Tx power, and low PAPA reference signal. The WI has been ongoing for two meetings in RAN1, and different understanding on the exact WI scope started to emerge. This contribution presents our understanding on the scope in several areas of the WI.  
2. Discussion
2.1. Beam failure recovery on Scell

In Rel.15, beam failure recovery (BFR) is only supported on PsCell but not on SCell. Given that BFR mainly addresses FR2, which is often configured as SCell, there was a strong desire to support BFR on SCell as well back in Rel.15. The issue was extensively discussed in RAN1/RAN2 but was terminated in the last minute of Rel.15 standardization. In the Rel.16 MIMO WID, SCell on BFR “based on beam failure recovery specified in Rel.15” was included as one objective. 
There are two issues related to SCell BFR, namely deployment scenarios, and technical solutions.
· Solutions: 

· RAN1 discussed three candidate solutions, including Rel.15 based (e.g. RACH-based), MAC-CE-based and PUCCH-based solutions.  The latter two are not supported in Rel.15 and strictly speaking are out of scope according to the current WID, but they are considered important for some scenarios (discussed below). 

· No agreement on the exact solution has been reached in RAN1.
· Scenarios: 
· RAN1#95 identified the following scenarios as “important”, however there is no agreement whether to support all of them in Rel.16. 
Agreement

RAN1 has identified the following scenarios to be important for SCell BFR

· Scenario 1: SCell with both uplink and downlink

· Scenario 2: SCell with downlink only

· PCell can be in FR1 or FR2 for scenarios above

In our view, all the above scenarios can be supported in Rel.16 to meet diverse operational requirements of different operators. Regarding the three candidate solutions, we note each of them has some limitations:
· Rel.15 mechanism (RACH-based) requires UL configured in a SCell; hence it is not applicable to Scenario 2. 

· MAC-CE based solution intends to report beam failure event in PCell UL and receive new beam reconfiguration in PCell DL, when beam failure occurs in SCell. Therefore it supports both Scenario 1 and Scenario 2. On the other hand, PCell may be in FR2 and also experience beam failure. Therefore relying on PCell for BFR for SCell may or may not work when PCell/SCell are both in FR2. 

· PUCCH-based solution has the same issue as MAC-CE based solution.   
In summary, each of the three candidate solutions has its own limitation and may not cover all scenarios identified by RAN1. Given such, our view is to remove the restriction of “based on Rel.15 mechanism” in the current WI and let RAN1 to consider all technical solutions in Rel.16. 
Proposal: 

· Remove “based on Rel.15 mechanism” in the current WI, and let RAN1 decide on the exact technical solution. 
· Capture the deployment scenarios identified by RAN1.  
2.2. Multi-beam operation

The current WID has an objective of “Specify UL transmit beam selection for multi-beam operation that facilitates per-panel beam selection”. A UE equipped with multiple physical antenna panels may use one or multiple panels for UL transmission at any time. Clearly, single-panel transmission is within the scope. However, there are different understandings in RAN1 as to whether the WI includes the case of multi-panel joint transmission. 

In our understanding both are possible application scenarios. However, as the current wording indicates that something should be specified, some companies questioned in RAN1 if such commitment should be made, before its gain over single-panel transmission is clear.  Taking this consideration in account, our view is that a short study phase for multi-panel joint transmission can be considered in the WI. If sufficient gain is found, RAN1 can proceed with the specification work. 
Proposal: 

· Clarify that “panel specific beam selection” as least includes single-panel transmission. 

· Conduct a short study phase for multi-panel joint transmission, and if sufficient gain is found, proceed for its standardization in Rel.16.

3. Conclusions
In this contribution we discussed on possible clarification of the Rel.16 MIMO WID scope. 
Proposal: 

For beam failure recover on SCell

· Remove “based on Rel.15 mechanism” in the current WI, and let RAN1 decide on the exact technical solution. 

· Capture the deployment scenarios identified by RAN1.  
For multi-beam operation enhancement

· Clarify that “panel specific beam selection” as least includes single-panel transmission. 

· Conduct a short study phase for multi-panel joint transmission, and if sufficient gain is found, proceed for its standardization in Rel.16.
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