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Introduction
In the RAN2 #116-e meeting, enhancements for topology-wide fairness, multi-hop latency and congestion mitigation were discussed, and following agreements were achieved [1]:
· Support of Extended BSR by an IAB-MT is an optional capability.
· The same format is adopted for Extended Long and Extended Long Truncated BSR.
· Reserved values from the one-octet eLCID space are used to identify new Extended BSR formats.
· Extended LCG space (max 256 LCGs) shall also apply to pre-emptive BSR.
· Extended pre-emptive BSR format shall be identical to the Extended Long BSR format.
· When the Extended BSR is configured, the selection between Extended BSR and legacy BSR is not left to IAB-MT implementation.
· When the Extended BSR is configured, if the maximum LCGID among the configured LCGs is 7 or lower, legacy format is always sent; otherwise the Extended format is sent.
· The following format is adopted for Extended Long and Extended Long Truncated BSR: Fixed size of 256 LCGi followed by variable number of (fixed size) Buffer Size fields; related buffer size field is added only when the corresponding LCG bit is set to 1 in the bitmap.
· RAN2 will not attempt standardizing buffer size calculation for Rel-17 pre-emptive BSR, nor make any further effort to standardizing triggering of Rel-17 pre-emptive BSR.
In addition, RAN1 has sent LS R1-2112977 with the request for support of higher layer parameters. As indicated in this LS, the list of MAC CEs required for eIAB is contained in the spreadsheet in R1-2112976. Based on this spreadsheet, RAN2 needs to support the following MAC CEs [2]:
· Desired guard symbols
· Provided guard symbols
· Child IAB-DU restricted beam indication
· Timing case indication
· Case-7 timing offset
· Desired DL TX power adjustment
· DL TX power adjustment
· Desired IAB-MT PSD range
In this contribution, we continue to discuss the remaining issues on the enhancements for fairness, latency, and congestion mitigation; and we also propose the MAC CEs design for the physical layer parameters requested by RAN1.

Discussion
LCG extension
RAN2 #116-e achieved the agreements about the format of the Extended BSR and the conditions to use it, which shall be specified in TS 38.321. For the specification, we suggest:
Proposal 1: RAN2 confirm the LCGi and BS filed in extended BSR have the same meaning as legacy BSR, for Long BSR and Long truncated BSR respectively. 
Based on RAN2 #116-e agreements, extended BSR can be configured if needed. However, for Padding BSR, the padding bits may be not enough to send the Long BSR in extended format but can only send it in legacy format. In this case, we suggest:
Proposal 2: If extended BSR is configured, RAN2 to discuss whether to use legacy Long BSR for padding BSR, in case the padding bits is larger than 2 bytes but smaller than 32 bytes (i.e. padding bit is enough to send the legacy BSR but not the extend BSR).
R1 related MAC CEs
Desired/Provided guard symbols
In RAN1 discussions, they have added 2 new timing modes named Case-6 timing and Case-7 timing, which are with different desired/provided guard symbols. RAN2 is to give the new MAC-CEs for supporting the transmission of the desired/provided guard symbols for Case-6 and Case-7 timing. The switching scenarios and relevant guard symbols in current TS 38.321 V16.6.0 are given by Table 1. To support these settings, the guard symbols MAC CE is current TS 38.321 V16.6.0 is given by Figure 1, with the SCS value given by Table 2.
Table 1: Switching scenarios and relevant guard symbols
	Switching scenario
	Field for number of guard symbols in MAC CE

	IAB-MT operation to IAB-DU operation
	MT Rx to DU Tx
	NmbGS1

	
	MT Rx to DU Rx
	NmbGS2

	
	MT Tx to DU Tx
	NmbGS3

	
	MT Tx to DU Rx
	NmbGS4

	IAB-DU operation to IAB-MT operation
	DU Rx to MT Tx
	NmbGS5

	
	DU Rx to MT Rx
	NmbGS6

	
	DU Tx to MT Tx
	NmbGS7

	
	DU Tx to MT Rx
	NmbGS8




Figure 1. Guard Symbols MAC CE
Table 2: Subcarrier spacing for Guard Symbols MAC CE
	Subcarrier spacing
	SCS value

	15kHz
	00

	30kHz
	01

	60kHz
	10

	120kHz
	11


The guard symbols MAC CE has fixed size and consists of four octets defined as follows:
-	R: Reserved bit, set to 0;
-	Serving Cell ID: This field indicates the identity of the Serving Cell for which the MAC CE applies. The length of the field is 5 bits;
-	Sub-carrier spacing (SCS): This field indicates the subcarrier spacing used as reference for the guard spacing. The length of this field is 2bits. The values for the SCS field are shown in Table 2;
-	Number of Guard Symbols (NmbGSi): This field indicates the number of guard symbols for the switching scenario shown in Table 1. The number of guard symbols can take values within the range of 0..4. Higher values 5-7 are reserved.
The corresponding timing mode of the guard symbols described in TS 38.321 V16.6.0 is named as Case-1. The newly added Case-6 and Case-7 timing related switching scenarios and guard symbols are given by Table 3. The scenarios of “MT Tx (Case-6) to DU Tx” and “DU Tx to MT Tx (Case-6)” (marked in blue in Table 3) are in working assumptions, while the others have been agreed by RAN1.
Table 3. Switching scenarios and relevant guard symbols
	Switching scenario
	Field for number of guard symbols in MAC CE

	IAB-MT operation to IAB-DU operation
	MT Tx (Case-6) to DU Tx
	NmbGS9

	
	MT Tx (Case-6) to DU Rx
	NmbGS10

	
	MT Tx (Case-7) to DU Tx
	NmbGS11

	
	MT Tx (Case-7) to DU Rx
	NmbGS12

	IAB-DU operation to IAB-MT operation
	DU Rx to MT Tx (Case-6)
	NmbGS13

	
	DU Tx to MT Tx (Case-6)
	NmbGS14

	
	DU Rx to MT Tx (Case-7)
	NmbGS15

	
	DU Tx to MT Tx (Case-7)
	NmbGS16


To better distinguish the timing modes, we propose that the guard symbols of Case-1, Case-6 and Case-7 timing shall have separate MAC CEs. We suggest:
Proposal 3: The desired/provided guard symbols MAC CEs of Case-6 timing and Case-7 timing shall be designed as Figure 2 and Figure 3, respectively (with NmbGSi values shown in Table 3).
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Figure 2. Case-6 Timing Guard Symbols MAC CE
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Figure 3. Case-7 Timing Guard Symbols MAC CE
 
Case-7 timing offset
The timing adjustment offset of Case-1 timing in TS 38.321 V16.6.0 is given by Figure 4. It has a fixed size and consists of two octets defined as follows:
-	R: Reserved bit, set to 0;
-	Tdelta: This field indicates the value (0, 1, 2… 1199) used to control the amount of timing adjustment that MAC entity indicates. The length of the field is 11 bits.


Figure 4. Timing Delta MAC CE
Since Case-1 TA_offset and Case-7 timing offset are with different meanings as shown in Figure 5, Case-7 timing offset should have a separate MAC CE even though the format may be similar to that of Case-1 TA_offset.
[image: ]
Figure 5. Case-1 timing adjustment offset and Case-7 timing offset
RAN1 has requested that the dynamic range of the MAC CE for Case-7 timing offset is 12 bits. Therefore, we suggest:
Proposal 4: The Case-7 timing offset MAC CE shall be designed as Figure 6, with Tcase7_ffset as 12 bits.
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Figure 6. Case-7 timing offset MAC CE
Others
According to the RAN1 discussion, except for the desired/provided guard symbols and the Case-7 timing offset, the other physical parameters (i.e., child IAB-DU restricted beam indication, timing case indication, desired DL TX power adjustment, DL TX power adjustment, and desired IAB-MT PSD range) seems to be set per slot. 
In addition, many detailed value ranges and parameters are pending on RAN4. It is better for RAN2 to wait for further progress in RAN1/4 to start designing the MAC CE formats.
Proposal 5: RAN2 wait for more RAN1/4 progress before designing the MAC CE formats for child IAB-DU restricted beam indication, timing case indication, DL TX power adjustment, desired DL TX power adjustment, and desired IAB-MT PSD range.
Conclusion
In this paper, we continue to discuss the remaining issues on the LCG extension, and the MAC CEs for physical layer support. We provide the following proposals: 
Proposal 1: RAN2 confirm the LCGi and BS filed in extended BSR have the same meaning as legacy BSR, for Long BSR and Long truncated BSR respectively. 
Proposal 2: If extended BSR is configured, RAN2 to discuss whether to use legacy Long BSR for padding BSR, in case the padding bits is larger than 2 bytes but smaller than 32 bytes (i.e. padding bit is enough to send the legacy BSR but not the extend BSR).
Proposal 3: The desired/provided guard symbols MAC CEs of Case-6 timing and Case-7 timing shall be designed as Figure 2 and Figure 3, respectively (with NmbGSi values shown in Table 3).
Proposal 4: The Case-7 timing offset MAC CE shall be designed as Figure 6, with Tcase7_ffset as 12 bits.
Proposal 5: RAN2 wait for more RAN1/4 progress before designing the MAC CE formats for child IAB-DU restricted beam indication, timing case indication, DL TX power adjustment, desired DL TX power adjustment, and desired IAB-MT PSD range.
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