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1 Introduction

In [1], an LS was received from RAN1 to responses the RAN2 questions on MAC CEs for beam management and CSI, and the following captures several important messages.
Activating SP DL RS and CSI:
Question 1: Is a TCI_State_Id an ID of the M configured TCI states or of the N^2 down selected TCI states? 

Answer 1: TCI_State_Id is an ID of the M configured TCI states. It is also agreed that QCL source for the target SP CSI-RS resource set is provided by a list of TCI_State_Ids in the same MAC-CE that activates the SP CSI-RS resource set. The list provides the QCL source for each resource in the activated set.

Question 2: Is M fixed or can it be variable size? What is the (maximum) value of M? 

Answer 2: M is configurable, thus it is variable. The maximum value of M is 64.

Question 3: As QCL for SP CSI-RS can only be SSB, can SSB index used instead especially if M>>64?

Answer 3: After the LS sent in R1-1721661, RAN1 further agreed that QCL for SP-CSI-RS is provided by a TCI state, which can be associated with SSB or CSI-RS. Please see answer to Question 1. QCL is provided by a list of TCI states.

Question 4: Is SP CSI-IM always activated with SP CSI-RS or can it be optionally present?

Answer 4: Presence of SP CSI-IM is optional. If SP CSI-RS is used for L1-RSRP reporting, SP CSI-IM shall be absent.

Information on Size of MAC CEs

	RAN1 specification
	Section
	MAC CE message
	Description
	Value range

	TS38.214
	5.2.2.3.4
	Semi-persistent CSI-RS / CSI-IM
	Activates/deactivates a SP CSI-RS resource set and a SP CSI-IM resource set. Provides the QCL relationship (if activated)
	SP CSI-RS Resource Set Id  (the size of ID <=4bits) | SP CSI-IM Resource Set Id (the size of ID <=4bits) | TCI_State_Id (the size of ID<=6bits)

Each activated resource set can have up to 64 CSI-RS resources therefore 

Total bits<=4+4+64*6


Latency of the MAC-CE Messages
RAN1 discussed about specification support of application timing of MAC- CE. To avoid ambiguity during the transition, RAN1 kindly asks RAN2’s opinion about following candidates of latency values of MAC- CE indication.
· Downlink-related:

· Time between the ACK transmission for the PDSCH carrying the MAC-CE message and the time that the UE applies the MAC-CE message. Note some of the MAC CE messages may carry QCL information. Following is based on assumption of 120 kHz SCS for slot duration. RAN1 will down select a single value per SCS among the following candidate values, which may be based on UE capability.

· For PDSCH

· Candidate values (slots): 8, 10, 20, 40, 80 (considering the minimum 10 ms periodicity for TRS in case of 80 slots) 

…… (not capture all the text)
This LS from RAN1 has provided further information on the new MAC CEs format. In this contribution, we will provide our views on MAC CEs design according to the information from the RAN1 LS.
2 Discussion

2.1 MAC CE for semi-persistent CSI-RS/CSI-IM
Based on RAN1 LS and requirement, the semi-persistent (SP) CSI-RS/CSI-IM activation/deactivation MAC CE should activate/deactivate one SP CSI-RS resource set and corresponding QCL relationship (i.e. list of TCI_State_Ids), and one SP CSI-IM resource set. The total number of SP CSI-RS/CSI-IM resource set has a limited size (i.e. 16 resource sets) and each activated resource set has up to 64 CSI-RS resources. The total size of TCI_State_Ids is related to the number of CSI-RS resources of a resource set. So, the MAC CE for SP CSI-RS/CSI-IM can be designed as a fixed size MAC CE format to indicate up to the maximum size of SP CSI-RS and corresponding TCI_State_Ids.
Furthermore, the SP CSI-RS resource set may be configured for different objectives, e.g., CSI-RS for channel measurement or CSI-RS for intra-cell interference measurement. If multiple SP CSI-RS resource sets are about to be activated/deactivated in the same MAC CE, the MAC CE size will depend on the total number of simultaneously activated CSI-RS resource sets, which may cause large overhead and complexity. In this case, it could use multiple MAC CEs to activate/deactivate multiple SP CSI-RS resource set.

Proposal 1: The MAC CE for semi-persistent CSI-RS/CSI-IM activation/deactivation should be of a fixed size.

From the QCL relationship perspective, RAN1 has already agreed that QCL relationship indication for the activated SP CSI-RS resource set could be provided by a list of TCI_State_Ids in the target MAC CE which activates the SP CSI-RS resource set. More specifically, the QCL relationship should be one-to-one mapping between the list of TCI_State_Ids and the CSI-RS resources within the activated SP CSI-RS source set in the MAC CE.
In [1], RAN1 introduced that the maximum value of the configured TCI states (M) is 64, and M should be configurable. So, 6 bits can be used to express all the state ID up to the maximum value. If each activated resource set could have up to 64 CSI-RS resources, and the list of TCI_State_Ids are indicated for each CSI-RS resource, the total bits of the TCI_State_Ids field in this MAC CE would require up to 64*6 bits = 48 bytes. The list of TCI_State_Ids field causes excessive overhead in the MAC CE.
Observation1: It causes excessive overhead if the list of TCI_State_Ids for all the CSI-RS resources within the target activated/deactivated SP CSI-RS resource set are provided in the MAC CE.

Given the potential large overhead introduced by the list of TCI_State_Ids in the MAC CE, it should not be supported to use the list of TCI_State_Ids for each CSI-RS resource of the activated/deactivated resource set.
Proposal 2: The indicating TCI_State_Id for each CSI-RS resource of a resource set by MAC CE should not be supported.

Since each CSI-RS resource within the activated/deactivated CSI-RS resource set need one QCL relationship indication, one activated/deactivated CSI-RS resource set need a list of TCI_State_Ids. The alternative solution is that RRC configures the multiple QCL relationships with list ID, and MAC CE selects and indicates the list ID for the activated SP CSI-RS resource set. 
In this solution, RRC provides several configured lists of TCI_State_Ids which could map to the CSI-RS resources of different CSI-RS resource sets. The list shall cover all possible mapping relationships to the CSI-RS resource sets. Once MAC CE is configured to activate the target SP CRI-RS resource set, MAC CE will select one list ID from the list of TCI_State_IDs.
Compared to listing all the TCI_State_Ids in the MAC CE, it is more efficient and reduces large complexity/overhead to indicate the list ID from lists of TCI_State_Ids.
Proposal 3: RRC should configure the multiple lists of TCI_State_Ids, and MAC CE activates an SP CSI-RS resource set and indicates a list ID for the activated set.

2.2 MAC CE for indication of TCI state for UE specific NR-PDCCH per CORESET

	RAN1 specification
	Section
	MAC CE message
	Description
	Value range

	TS38.214
	5.1.5
	Indication of TCI state for UE specific NR-PDCCH per CORESET
	Out of the K TCI states configured per CORESET, the MAC-CE selects one out of K.
	Bitmap to select one out of K (up to M) states


Since the requirement for this MAC CE is to indicate the TCI state for each CORESET, the CORESET IDs are needed in the MAC CE to indicate which specific CORESET is need for the TCI state indication. If the CORESET ID is not included in this MAC CE, there may be ambiguity issue for the UE which CORESET the TCI state will indicate to.
Proposal 4: For the MAC CE of indication of TCI state for UE specific NR-PDCCH per CORESET, the CORESET IDs should be indicated in the MAC CE.

2.3 Latency of the MAC-CE message
In [1], RAN1 asked RAN2 the opinions on the latency values of MAC-CE indication, and the timing is defined between the ACK transmission for the PDSCH carrying the MAC-CE message and the time that the UE applies the MAC-CE message. 
In our view, the MAC CE timing is irrelevant to SCS, it should not be defined in units of slots where the duration varies as SCS. It’s also worth noting that MAC CE is used for conveying dynamic signaling. A long MAC CE processing time requirement jeopardizes the signaling effectiveness. To balance the processing complexity and effectiveness, we propose to adopt a fixed MAC CE timing of 2ms for the new MAC CE of MIMO.
Proposal 5: Only for new MAC CE of MIMO, the latency for MAC CE indication between ACK transmission for the PDSCH carrying the MAC-CE message and applying MAC CE shall be 2 ms.
3 Summary
Based on the above discussions, we recommend RAN2 to discusses the following proposal:

Observation1: It causes excessive overhead if the list of TCI_State_Ids for all the CSI-RS resources within the target activated/deactivated SP CSI-RS resource set are provided in the MAC CE.

Proposal 1: The MAC CE for semi-persistent CSI-RS/CSI-IM activation/deactivation should be of a fixed size.

Proposal 2: The indicating TCI_State_Id for each CSI-RS resource of a resource set by MAC CE should not be supported.

Proposal 3: RRC should configure the multiple lists of TCI_State_Ids, and MAC CE activates an SP CSI-RS resource set and indicates a list ID for the activated set.

Proposal 4: For the MAC CE of indication of TCI state for UE specific NR-PDCCH per CORESET, the CORESET IDs should be indicated in the MAC CE.

Proposal 5: Only for new MAC CE of MIMO, the latency for MAC CE indication between ACK transmission for the PDSCH carrying the MAC-CE message and applying MAC CE shall be 2 ms.
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