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1. Overall Description
RAN1 would like to thank RAN2’s questions on MAC CEs for BM and CSI in R1-1800003 (R2-1714246) and would like to provide following information for further clarification: 

· Replies to questions 1-6
· Information on size of MAC CEs
· Mapping between parameters names used in descriptions of MAC CEs and the RRC parameters
2. Replies to Questions 1-6
Replies to questions 1-6 are provided as follows.
Activating SP DL RS and CSI:
	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 | SP CSI-IM Resource Set Id | TCI_State_Id


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.

Activating SP UL RS:
	Semi-persistent SRS activation
	Activates a SP SRS resource set and provides the spatial QCL relationship (if activated)
	SP SRS Resource Set Id | SSB ID/SRS resource ID/CSI-RS resource ID


Question 5: For each SP SRS resource set, is the QCL an RS ID type (SSB/SRS resource/CSI-RS resource) and RS ID value or is it a TCI state? 

Answer 5: In RAN1 Ad Hoc NR 1801 it was agreed that, the spatial relation for the activated SP SRS resource set is provided by a list of RS IDs in the same MAC-CE that activates the SP SRS resource set. The list provides the spatial relation for each resource in the activated set. Each element of the list can be either an SSB ID or SRS resource ID or CSI-RS resource ID. 
Question 6: If TCI state is used, is it a TCI state out of any of the M configured TCI states or one of the N^2 down selected TCI states?

Answer 6: TCI is not used.

3. Information on Size of MAC CEs

Information on fixed or variable size and actual size (if fixed) for MAC CEs are provided below. Additions and changes are marked in red.  The numbers in brackets are variable and may be depend on corresponding UE capability. Please note that values in square brackets [] are FFS. 
In R1-1721661

	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

	TS38.214
	5.2.1.5
	Aperiodic CSI trigger state subselection
	Maps the Sc RRC configured aperiodic trigger states to 2^N-1 codepoints in CSI request field (N=Bitwidth of CSI request field in DCI)
	Bitmap of size Sc<=128
(Maximum number of 1s in the bitmap is up to 63.)

Sc is variable

	TS38.214
	5.1.5
	Activation of TCI (Transmission Configuration Indication) state(s) for UE-specific PDSCH
	Activates/deactivates up to 2^N TCI states from a list of M TCI state. Each state of M TCI states is RRC configured with a downlink RS set used as a QCL reference, and MAC-CE is used to select up to 2^N TCI states out of M for PDSCH QCL indication.
	Bitmap of size M<=128
M <=64, N=3

	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 states

K <=M (M_max = 64, K_max = M_max)

	TS38.214
	5.2.4
	Semi-persistent  CSI reporting (on PUCCH) activation
	Activates a SP CSI Report
	Bitmap with length of the number of SP CSI reporting settings

The length of bitmap <= [CSISP =8] bits

	TS38.214
	6.2.1
	Semi-persistent SRS activation
	Activates a SP SRS resource set and provides the spatial QCL relationship (if activated)
	SP SRS Resource Set Id (the size of ID<=[SRS1=4]bits) | SSB ID (the size of ID <=6bits) /SRS resource ID (the size of ID<=[SRS2=5]bits) / CSI-RS resource ID (the size of ID <=7bits)
Each activated resource set can have up to S2 SRS resources therefore 

Total bits<=SRS1+SRS2*7


In R1-1721734:

	Specification Number
	 
	Parameter Name
	Description
	Size/format

	TS38.214
	 
	PUCCH-SpatialRelationInfo
	Provides the spatial relation for a PUCCH resource
	PUCCH resource ID (the size of ID <=[NCCH=4]bits) | Bitmap of size (the length of bitmap <= [QCLUL=8] bits)
(Bitmap activates one of the [QCLUL=8] entries within the RRC parameter PUCCH-Spatial-relation-info) 


4. Information for activation/deactivation of Semi-persistent SRS 

Following agreement has been achieved in RAN1

· The MAC CE should include a mechanism to indicate whether the activation/deactivation of semi-persistent SRS applies to the SUL or the non-SUL (but not both).

5. Information for activation/deactivation of ZP CSI-RS
It has been agreed to introduce semi-persistent ZP CSI-RS, and its activation/deactivation is informed by MAC-CE. Please note that values in square brackets [] are FFS.
	Specification number
	Section
	MAC CE Message
	Description
	Value range

	TS 38.214
	5.1.4.2
	Semi-persistent ZP CSI-RS
	Activates/deactivates a SP ZP CSI-RS resource set
	ZP CSI-RS set ID selected from up to 2^ZP1 SP ZP CSI-RS sets (the size of ID <=[ZP1=4]bits)

Each activated resource set can have up to 2^[ZP2=6] ZP CSI-RS resources  
The total number of ZP CSI-RS resources in all sets cannot be more than 2^[ZP3=6]


6. Information for mapping between parameters names used in descriptions of MAC CEs and the RRC parameters
RAN1 assumes “L1 parameters” in RAN2 LS refers to the RRC parameters used by RAN1. Mapping between parameters names used in descriptions of MAC CEs (in R1-1721661/R1-1721734) and the corresponding RRC parameters (in R1-1721581/R1-1721734) are provided as below.
	Parameters names used in descriptions of MAC CEs in R1-1721661/R1-1721734
	Corresponding RRC parameters in R1-1721581/R1-1721734 (Parameter name in specification)

	SP CSI-RS Resource Set Id
	NZP-CSI-RS-ResourceSetConfigId

	SP CSI-IM Resource Set Id
	CSI-IM-ResourceSetConfigId

	TCI_State_Id
	TCI-States

	SP SRS Resource Set Id
	SRS-ResourceSetConfigId

	SSB ID
	One out of 4 (<3GHz), 8 (3-6GHz), 64 (>6GHz)

	SRS resource ID
	SRS-ResourceConfigId

	CSI-RS resource ID
	NZP-CSI-RS-ResourceConfigId

	PUCCH resource ID
	PUCCH-resource-index


7. 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. These are candidate values that RAN1 is considering:

· 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) 

· For PDCCH:

· Candidate values (slots): 8, 10, 20, 40, 80 

· For SP-CSI-RS:

· Candidate values (slots): 8, 10, 20, 40, 80

· For aperiodic CSI trigger state subselection:
· Candidate values (slots): 8, 10, 20, 40, 80

· Uplink-related:

· Time between the ACK transmission for the PDSCH carrying the MAC-CE activation message and the time that the UE applies the MAC-CE message. 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 semi-persistent SRS:
· Candidate values (slots): 8, 10, 20, 40, 80

· For semi-persistent CSI reporting (on PUCCH):

· Candidate values (slots): 8, 10, 20, 40, 80

· For PUCCH-SpatialRelationInfo:

· Candidate values (slots): 8, 10, 20, 40, 80
8. Actions:

RAN1 respectfully ask RAN2 to take information in Section 1-6 into account in their future work. In addition, RAN1 respectfully ask RAN2 for their feedback on Section 7 regarding to candidates of latency value of MAC-CE message.
9. Date of Next TSG-RAN1 Meetings:

TSG-RAN WG1 Meeting #92
26 Feb – 2 Mar 2018
Athens, Greece

TSG-RAN WG1 Meeting #92Bis
16 Apr – 20 Apr 2018
China

