Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 Meeting #109-e	R2-2000748
[bookmark: _GoBack]Online, February 24th– March 6th 2020
Agenda Item:	6.1.4
Source: 	Ericsson
Title: 	L1 Resource Multiplexing MAC CE 
Document for: 	Discussion, Decision
1 	Introduction
To optimize the operation switch between MT and DU of an IAB-node, RAN1 agreed to exchange information between a child IAB-node and its parent on what time can be reserved for such switch. This contribution proposes a new MAC CE to allow the L1 resource multiplexing mechanisms agreed in RAN1.
[bookmark: _Ref178064866]2 	Discussion
RAN1 agreed in R1-1913674 the list of L1 parameters needed for different features. For IAB, there is a specific parameter for resource multiplexing to indicate the number of guard symbols the IAB node uses when there is a transition between IAB node MT and DU. To enable this feature, a MAC CE needs to be introduced.
This new MAC CE needs to have the following elements:
· Operational switch: (DU to MT) or (MT to DU)
· [bookmark: _Hlk32400465]Duplexing combinations (DL Tx/DL Rx, DL Tx/UL Tx, UL Rx/DL Rx, UL Rx/UL Tx)
· Desired guard symbols
· Reference SCS: FR1: 15KHz/30KHz/60KHz, FR2: 60KHz/120KHz
The range for the number of symbols is from [0...4], plus additional entries for future use (if possible).
RAN1 does not provide guidance on whether the MAC CE may indicate several combinations at once, and whether the commands need to indicate the reference frequency range (FR1/FR2) or if it can be assumed that the reference frequency range is the operating frequency range. 
Considering these needs, and for simplicity, it is suggested to have a MAC CE format as follows:
· DU to MT or MT to DU – 1 bit to indicate the operational switch DU/MT.
· Duplexing combination – 2 bits to indicate one of the 4 combinations
· Guard symbols – 3 bits 
· Reference SCS – 2 bits to indicate 15/30/60, or 60/120.
· FR – not indicated. It is assumed to be the operating FR.
· A MAC CE can indicate only one combination. If several combinations need to be transmitted, then several MAC CEs have to be constructed. This results in a fixed length MAC CE.





[bookmark: _Toc32413399]Agree on the following MAC format for L1 resource multiplexing.

[bookmark: _Toc32413400]Agree to include the TP below into TS 38.321.
Conclusion
Based on the discussion in the previous section, we propose the following:
Proposal 1	Agree on the following MAC format for L1 resource multiplexing. 
Proposal 2	Agree to include the TP below into TS 38.321.
[bookmark: _Ref174151459][bookmark: _Ref189809556] 














[bookmark: _Ref189046994][bookmark: _Toc29239878][bookmark: _Toc29239901]3	Text Proposal
6.1.3 	MAC Control Elements (CEs)
[bookmark: _Toc29239879]6.1.3.xy 	Resource multiplexing MAC CE
The Resource multiplexing MAC CE is identified by MAC subheader with LCID as specified in Table 6.2.1-1.
It has a fixed size and consists of a single octet defined as follows (Figure 6.1.3.z):



Figure 6.1.3.z: Resource multiplexing MAC CE
-	Operational switch: This field indicates the operational switch MT to DU or DU to MT. The length of the field is 1 bit;
-	Duplexing combination: This field indicates one of the following duplexing combination DL Tx/DL Rx, DL Tx/UL Tx, UL Rx/DL Rx, UL Rx/UL Tx (as specified in TS 38.213 [6]). The length of the field is 3 bits.
-	Guard symbols: This field indicates the number of guard symbols from 0 to 4 (as specified in TS 38.213 [6]). The length of the field is 3 bits.
-	Reference SCS: This field indicates the reference SCS for the current operating FR (as specified in TS 38.213 [6]). The length of the field is 2 bits.


<<unchanged sections omitted>>
6.2	Formats and parameters
[bookmark: _Toc29239902]6.2.1	MAC subheader for DL-SCH and UL-SCH
The MAC subheader consists of the following fields:
-	LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC CE or padding as described in Tables 6.2.1-1 and 6.2.1-2 for the DL-SCH and UL-SCH respectively. There is one LCID field per MAC subheader. The LCID field size is 6 bits;
-	L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC CE in bytes. There is one L field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs, padding, and MAC SDUs containing UL CCCH. The size of the L field is indicated by the F field;
-	F: The Format field indicates the size of the Length field. There is one F field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs, padding, and MAC SDUs containing UL CCCH. The size of the F field is 1 bit. The value 0 indicates 8 bits of the Length field. The value 1 indicates 16 bits of the Length field;
-	R: Reserved bit, set to 0.
The MAC subheader is octet aligned.
Table 6.2.1-1 Values of LCID for DL-SCH
	Index
	LCID values

	0
	CCCH

	1–32
	Identity of the logical channel

	33-4645
	Reserved

	46
	Resource multiplexing

	47
	Recommended bit rate

	48
	SP ZP CSI-RS Resource Set Activation/Deactivation

	49
	PUCCH spatial relation Activation/Deactivation

	50
	SP SRS Activation/Deactivation 

	51
	SP CSI reporting on PUCCH Activation/Deactivation

	52
	TCI State Indication for UE-specific PDCCH

	53
	TCI States Activation/Deactivation for UE-specific PDSCH

	54
	Aperiodic CSI Trigger State Subselection

	55
	SP CSI-RS/CSI-IM Resource Set Activation/Deactivation

	56
	Duplication Activation/Deactivation

	57
	SCell Activation/Deactivation (four octets)

	58
	SCell Activation/Deactivation (one octet)

	59
	Long DRX Command

	60
	DRX Command

	61
	Timing Advance Command

	62
	UE Contention Resolution Identity

	63
	Padding



Table 6.2.1-2 Values of LCID for UL-SCH
	Index
	LCID values

	0
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5])

	1–32
	Identity of the logical channel

	33–5150
	Reserved

	51
	Resource multiplexing

	52
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5])

	53
	Recommended bit rate query

	54
	Multiple Entry PHR (four octets Ci)

	55
	Configured Grant Confirmation

	56
	Multiple Entry PHR (one octet Ci)

	57
	Single Entry PHR

	58
	C-RNTI

	59
	Short Truncated BSR

	60
	Long Truncated BSR

	61
	Short BSR

	62
	Long BSR

	63
	Padding
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