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Introduction
In this contribution we address the design of the MIMO MAC CEs as presented in the incoming LS from RAN1 in R1-1801272. Some values are in brackets, but have been included anyway. One thing to note is that serving cell id and BWP ID must be included for all MAC CEs.
Discussion on MAC CEs
In this section the MAC CEs designed from the incoming RAN1 LS are presented. It should be noted that the resources are configured over RRC per BWP and per cell. As MAC CEs are agnostic to which serving cell they are transmitted on, if a MAC CE applies to a certain cell, the MAC CE has to include the serving cell ID. The same reasoning holds for BWP, hence the BWP index must also be included in all MIMO MAC CEs.
[bookmark: _Toc506474538]All MIMO MAC CEs must include a 5-bit serving cell ID and a 2-bit BWP index.
SP CSI-RS/CSI-IM Activation/Deactivation MAC CE
With the additional information from RAN1, the design of the MAC CE can be completed as shown in the figure below. As the MAC CE can be used for both activation and deactivation, it should contain a field indicating this. Furthermore, as the SP CSI-IM RS ID field is optional a format field is needed to indicate its presence. The remaining fields are described quite well by the input from RAN1.


Figure 1 – SP CSI-RS/CSI-IM Activation/Deactivation MAC CE
This MAC CE is of fixed size and has the following fields:
-	BWP ID: The ID of the bandwidth part for which this MAC CE applies. The size of this field is 2 bits.
-	Serving Cell ID: The ID of the serving cell for which this MAC CE applies. The size of this field is 5 bits.
-	A: Indicates whether the MAC CE is for Activation (set to 1) or Deactivation (set to 0). The size of the field is 1 bit.
-	F: Indicates the presence of SP CSI-IM RS ID field. 1 indicates that the SP CSI-IM RS ID field is present. 0 indicates that the octet containing the SP CSI-IM RS ID field is not present. The size of the field is 1 bit.
-	TCI State ID: The TCI State ID. If A is set to 0 the octet(s) containing the TCI State ID is not present. The size of the field is 6 bits.
-	SP CSI-RS RS ID: The SP CSI-RS Resource Set ID to be activated or deactivated. The size of the field is 4 bits.
-	SP CSI-IM RS ID: The corresponding SP CSI-IM Resource Set ID. The size of the field is 4 bits.
-	R: Reserved bit. The MAC entity shall ignore this field. The size of the field is 1 bit.
[bookmark: _Toc506493340]Adopt the design above for SP CSI-RS/CSI-IM Activation/Deactivation MAC CE.
[bookmark: _Hlk506214948]Aperiodic CSI trigger state Selection MAC CE
With the additional information from RAN1, the design of the MAC CE can be completed as shown in the figure below.


Figure 2 – Aperiodic CSI trigger state Selection MAC CE
This MAC CE is of variable size and has the following field:
-	BWP ID: The ID of the bandwidth part for which this MAC CE applies. The size of this field is 2 bits.
-	Serving Cell ID: The ID of the serving cell for which this MAC CE applies. The size of this field is 5 bits.
-	Pi: If trigger state ID i is not configured, the MAC entity shall ignore this field. If trigger state ID i is configured, the value "1" indicates that trigger state ID i shall be selected. If trigger state ID i is configured, the value "0" indicates that trigger state ID i shall not be selected. The size of the field is 1 bit.
-	R: Reserved bit. The MAC entity shall ignore this field. The size of the field is 1 bit.
[bookmark: _Toc506493341]Adopt the design above for aperiodic CSI trigger state Selection MAC CE.
TCI states for PDSCH Activation/Deactivation MAC CE
With the additional information from RAN1, the design of the MAC CE can be completed as shown in the figure below.


Figure 3 – TCI states for PDSCH Activation/Deactivation MAC CE
This MAC CE is of variable size and has the following field:
-	BWP ID: The ID of the bandwidth part for which this MAC CE applies. The size of this field is 2 bits.
-	Serving Cell ID: The ID of the serving cell for which this MAC CE applies. The size of this field is 5 bits.
-	Ti: If TCI State ID i is not configured, the MAC entity shall ignore this field. If TCI state ID i is configured, the value "1" indicates that TCI State ID i shall be activated. If TCI state ID i is configured, the value "0" indicates that TCI State ID i shall be deactivated. The size of the field is 1 bit.
-	R: Reserved bit. The MAC entity shall ignore this field. The size of the field is 1 bit.
[bookmark: _Toc506493342]Adopt the design above for TCI states for PDSCH Activation/Deactivation MAC CE.
TCI states for PDCCH Selection MAC CE
With the additional information from RAN1, the design of the MAC CE can be completed as shown in the figure below.


Figure 4 –TCI states for PDCCH Selection MAC CE
This MAC CE is of fixed size and has the following fields:
-	BWP ID: The ID of the bandwidth part for which this MAC CE applies. The size of this field is 2 bits.
-	Serving Cell ID: The ID of the serving cell for which this MAC CE applies. The size of this field is 5 bits.
-	Coreset ID: The coreset for which the MAC CE applies. The size of the field is 2 bits.
-	TCI State ID: The TCI state ID selected for PDCCH. The size of the field is 6 bits.
-	R: Reserved bit. The MAC entity shall ignore this field. The size of the field is 1 bit.
[bookmark: _Toc506493343]Adopt the design above for TCI states for PDCCH Selection MAC CE.
SP CSI Reporting Activation/Deactivation MAC CE
With the additional information from RAN1, there is one open issue left, which is the length of the bitmap. RAN1 indicates that it is probably 8 bits. Assuming that, the design of the MAC CE can be completed as shown in the figure below.


Figure 5 – SP CSI Reporting Activation/Deactivation MAC CE
This MAC CE is of fixed size and has the following fields:
-	BWP ID: The ID of the bandwidth part for which this MAC CE applies. The size of this field is 2 bits.
-	Serving Cell ID: The ID of the serving cell for which this MAC CE applies. The size of this field is 5 bits.
-	Ci: If CSI reporting ID i is not configured, the MAC entity shall ignore this field. If CSI reporting ID i is configured, the value "1" indicates that CSI reporting ID i shall be activated. If CSI reporting ID i is configured, the value "0" indicates that CSI reporting ID i shall be deactivated.
-	R: Reserved bit. The MAC entity shall ignore this field. The size of the field is 1 bit.
[bookmark: _Toc506493344]Adopt the design above for SP CSI Reporting Activation/Deactivation MAC CE, assuming a maximum of 8 bits for the bitmap.
SP SRS Activation/Deactivation MAC CE
With the additional information from RAN1, the design of the MAC CE can be completed as shown in the figure below.

 
Figure 6 – SP SRS Activation/Deactivation MAC CE
This MAC CE is of fixed size and has the following fields:
-	BWP ID: The ID of the bandwidth part for which this MAC CE applies. The size of this field is 2 bits.
-	Serving Cell ID: The ID of the serving cell for which this MAC CE applies. The size of this field is 5 bits.
-	A: Indicates whether the MAC CE is for Activation (set to 1) or Deactivation (set to 0). The size of the field is 1 bit.
-	C: Indicates whether the MAC CE is for the normal uplink carrier (set to 1) or the supplementary uplink carrier (set to 0). The size of the field is 1 bit.
-	F: Indicates which ID is present in the ID field. "1" indicates that ID is CSI-RS resource ID. If the field is set to "0" then ID is either SSB ID or SRS ID. The MAC entity shall ignore this field if the A field is set to 0. This field is 1 bit.
-	ID: This field carries the ID as indicated by the F field. If F is "0" and the first bit of this field is set to "1" then this field contains a SRS resource ID. If F is "1" and the first bit of this field is set to "0" then this field contains one R-bit followed by a SSB ID. The MAC entity shall ignore this field if the A field is set to 0. The size of this field is 7 bits.
-	R: Reserved bit. The MAC entity shall ignore this field. The size of the field is 1 bit.
[bookmark: _Toc506493345]Adopt the design above for SP SRS Activation/Deactivation MAC CE.
Spatial Relation for PUCCH Activation/Deactivation MAC CE
With the additional information from RAN1, there are two issues remaining.
1.	The size of the PUCCH Resource ID field is probably 4 bits (it is in brackets in the LS).
2.	The size of the bitmap is probably 8 bits (it is also in brackets in the LS).
Assuming the probable values, the design of the MAC CE can be completed as shown in the figure below.


Figure 7 – Spatial Relation for PUSCCH Activation/Deactivation MAC CE
This MAC CE is of fixed size and has the following fields:
-	BWP ID: The ID of the bandwidth part for which this MAC CE applies. The size of this field is 2 bits.
-	Serving Cell ID: The ID of the serving cell for which this MAC CE applies. The size of this field is 5 bits.
-	PUCCH resource ID: Indicates the PUCCH resource ID for which spatial relations shall be activated or deactivated. The size of this field is 4 bits.
-	Pi: If spatial relation ID i is not configured the MAC entity shall ignore this field. If spatial relation ID is configured, this field indicates that spatial relation ID i shall be activated if set to 1. If spatial relation ID is configured, this field indicates that spatial relation ID i shall be deactivated if set to 0. The size of this field is 1 bit.
-	R: Reserved bit. The MAC entity shall ignore this field. The size of the field is 1 bit.
[bookmark: _Toc506493346]Adopt the design above for Spatial Relation for PUCCH Activation/Deactivation MAC CE, assuming the probable values in the RAN1 LS.
SP ZP CSI-RS RS Activation/Deactivation MAC CE
With the additional information from RAN1the design of the MAC CE can be completed as shown in the figure below.


Figure 8 – SP ZP CSI-RS RS Activation/Deactivation MAC CE
This MAC CE is of fixed size and has the following fields:
-	BWP ID: The ID of the bandwidth part for which this MAC CE applies. The size of this field is 2 bits.
-	Serving Cell ID: The ID of the serving cell for which this MAC CE applies. The size of this field is 5 bits.
-	Ti: If ZP CSI-RS Resource ID is not configured, the MAC entity shall ignore this field. If ZP CSI-RS Resource ID is configured, the value "1" indicates that ZP CSI-RS Resource ID i shall be activated. If ZP CSI-RS Resource ID i is configured, the value "0" indicates that ZP CSI-RS Resource ID i shall be deactivated.
-	R: Reserved bit. The MAC entity shall ignore this field. The size of the field is 1 bit.
[bookmark: _Toc506493347]Adopt the design above for the SP ZP CSI-RS RS Activation/Deactivation MAC CE, assuming the probable values in the RAN1 LS.
Conclusion
In section 2 we made the following observations:
Observation 1	All MIMO MAC CEs must include a 5-bit serving cell ID and a 2-bit BWP index.

Based on the discussion in section 2 we propose the following:
Proposal 1	Adopt the design above for SP CSI-RS/CSI-IM Activation/Deactivation MAC CE.
Proposal 2	Adopt the design above for aperiodic CSI trigger state Selection MAC CE.
Proposal 3	Adopt the design above for TCI states for PDSCH Activation/Deactivation MAC CE.
Proposal 4	Adopt the design above for TCI states for PDCCH Selection MAC CE.
Proposal 5	Adopt the design above for SP CSI Reporting Activation/Deactivation MAC CE, assuming a maximum of 8 bits for the bitmap.
Proposal 6	Adopt the design above for SP SRS Activation/Deactivation MAC CE.
Proposal 7	Adopt the design above for Spatial Relation for PUCCH Activation/Deactivation MAC CE, assuming the probable values in the RAN1 LS.
Proposal 8	Adopt the design above for the SP ZP CSI-RS RS Activation/Deactivation MAC CE, assuming the probable values in the RAN1 LS.

[bookmark: _In-sequence_SDU_delivery]
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