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Introduction

During RAN1#99 meeting, an LS [2] on updated Rel-16 LTE and NR parameter lists including IAB related PHY layer parameters was sent from RAN1 to RAN2. RAN2 was asked to take into account the lists of higher layer parameters for designing corresponding signaling in Rel 16. In this contribution, we discuss the configuration for resource multiplexing between child and parent IAB node via MAC CE, i.e. desired/provided guard symbols. And a TP is provided for the Guard Symbol MAC CE design.
Discussion

The following agreements on guard symbols were made during RAN1#98bis and RAN1#99 meeting. 
	RAN1#98bis Agreements:

A parent IAB node can be made aware of the number of symbols Ng the child IAB node would like the parent IAB node not to use at the edge (beginning or end) of a slot when there is a transition between child MT and child DU. Separately or additionally, the child IAB node can be made aware of the number of guard symbols that the parent IAB node will provide.

Ng can be provided for each of the [8] possible transitions with potential overlap:

MT to DU
DL Tx
UL Rx
DL Rx
UL Tx
DU to MT
DL Rx
UL Tx
DL Tx
UL Rx
If Ng is not provided it is assumed to be 0

NOTE: this agreement does not introduce any performance requirement on IAB nodes.

RAN1#99 Agreements:

Desired Guard Symbols and Provided Guard Symbols are provided per cell and use 3 bits for each of the 8 transitions to indicate the number of guard symbols.

In Rel-16, a range of 0-4 symbols are supported for each transition. Additional entries are reserved for future use

A new parameter GuardSymbol-SCS is also provided which indicates the reference SCS (FR1: {15kHz, 30kHz, 60kHz}, FR2: {60kHz, 120kHz}) to be used for the guard symbols.


According to RAN1#98bis agreements, in order for resource multiplex, the child IAB node shall send the number of symbols Ng to the parent IAB node, which means it would like the parent IAB node not to use at the edge (beginning or end) of a slot when there is a transition between its MT and DU. On the other hand, the parent IAB node shall send the number of guard symbols that it will provide to the child IAB node. Based on the RAN1 LS[1], the above resource multiplexing coordination between child and parent IAB node is recommended to be transmitted via MAC CE.

Observation: The resource multiplexing coordination between child and parent IAB node is recommended to be transmitted via MAC CE by RAN1.
Based on RAN1#98bis agreements, 3 bits for each of the 8 transitions are used to indicate the number of  desired/provided guard symbol in MAC CE. And the range of the number of guard symbols is 0-4. Furthermore, a new parameter GuardSymbol-SCS is provided to indicate the reference SCS. The value of GuardSymbol-SCS is {15kHz, 30kHz, 60kHz} for FR1 and {60kHz, 120kHz} for FR2. As we can see, 8 entries for the number of guard symbols and one entry for GuardSymbol-SCS shall be included in desired/provided guard symbol MAC CE. As a result, a fix size of 4-byte desired/provided guard symbol MAC CE can be defined, which includes 8 entries of 3 bits number of guard symbols, 2 bits GuardSymbol-SCS and 6 reserved bits.  

Proposal 1: Eight entries for the number of guard symbols and one entry for GuardSymbol-SCS shall be included in desired/provided guard symbols MAC CE.

In our opinion, two new MAC CEs could be designed. One is used for the child node to send the number of desired guard symbols to parent node and it shall be transmitted in UL-SCH. The other is used for the parent node to send the number of provided guard symbols to child node and it shall be transmitted in DL-SCH. Two new LCIDs should be assigned for the two new MAC CEs respectively.  For example, the reserved LCID value 45 for DL-SCH could be used for provided guard symbol MAC CE. And the reserved LCID value 50 for UL-SCH could be used for desired guard symbol MAC CE. 

Proposal 2: Two new MAC CEs could be designed for the resource multiplexing coordination. One is used for the child node to send the number of desired guard symbols to parent node in UL-SCH. The other is used for the parent node to send the number of provided guard symbols to child node in DL-SCH. 
Alternatively, considering that the same format could be used for the desired/provided MAC CE, one new MAC CE could be designed for both the uplink and in the downlink. For uplink, it is used for the child node to send the number of desired guard symbols to parent node and it shall be transmitted in UL-SCH. For downlink, it is used for the parent node to send the number of provided guard symbols to child node and it shall be transmitted in DL-SCH. In this option, two new LCIDs are also needed to be assigned for the new MAC CE. For example, the reserved LCID value 45 for DL-SCH could be used for Guard Symbol MAC CE in the downlink. And the reserved LCID value 50 for UL-SCH  could be used for Guard Symbol MAC CE in the uplink. 
Proposal 3: Alternatively, one new MAC CE could be designed for the resource multiplexing coordination which could be used in both uplink and downlink. 

Proposal 4: Two new LCIDs should be assigned for the new MAC CE(s) for the resource multiplexing coordination no matter  one  MAC CE or two MAC CEs are designed.

According to current specification TS 38.321, one MAC CE format is used for both Recommended bit rate and Recommended bit rate query. The design for the provided/required guard symbol MAC CE could follow the design for the Recommended bit rate and Recommended bit rate query. Correspondingly, it is suggested that only one Guard Symbol MAC CE is designed for resource multiplexing coordination between child IAB node and parent IAB node. The corresponding TP is in the below.  

Proposal 5: It is suggested that only one Guard Symbol MAC CE is designed for resource multiplexing coordination between child IAB node and parent IAB node for both uplink and downlink.
Proposal 6: Include the TP below on the Guard Symbol MAC CE into running CR to TS 38321.

Conclusion

In this contribution, we discussed the configuration for resource multiplexing between child and parent IAB node via MAC CE, i.e. desired/provided guard symbols. And a TP is provided on the Guard Symbol MAC CE design. And we have the following observations and proposals: 
Observation: The resource multiplexing coordination between child and parent IAB node is recommended to be transmitted via MAC CE by RAN1.
Proposal 1: Eight entries for the number of guard symbols and one entry for GuardSymbol-SCS shall be included in desired/provided guard symbols MAC CE.

Proposal 2: Two new MAC CEs could be designed for the resource multiplexing coordination. One is used for the child node to send the number of desired guard symbols to parent node in UL-SCH. The other is used for the parent node to send the number of provided guard symbols to child node in DL-SCH. 
Proposal 3: Alternatively, one new MAC CE could be designed for the resource multiplexing coordination which could be used in both uplink and downlink. 

Proposal 4: Two new LCIDs should be assigned for the new MAC CE(s) for the resource multiplexing coordination no matter  one  MAC CE or two MAC CEs are designed.

Proposal 5: It is suggested that only one Guard Symbol MAC CE is designed for resource multiplexing coordination between child IAB node and parent IAB node for both uplink and downlink.
Proposal 6: Include the TP below on the Guard Symbol MAC CE into running CR to TS 38321.
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6
Protocol Data Units, formats and parameters

6.1
Protocol Data Units

6.1.1
General

Skip>>>>
6.1.2
MAC PDU (DL-SCH and UL-SCH except transparent MAC and Random Access Response)

Skip>>>>
6.1.3
MAC Control Elements (CEs)

Skip>>>>
6.1.3.x
Guard Symbol MAC CE

The Guard Symbol MAC CE is identified by a MAC subheader with LCID as specified in Tables 6.2.1-1 and 6.2.1-2 for provided guard symbol message from parent IAB node to child IAB node and required guard symbol message from child IAB node to parent IAB node, respectively. It has a fixed size and consists of four octets defined as follows (Figure 6.1.3.x-1):
-     R: Reserved bit, set to 0;
-    SCS: This field indicates the reference subcarrier spacing to be used for the provided guard symbol or required guard symbol (as specified in TS 38.213 [6]). The length of the field is 2 bits; The SCS field set to 0 indicates the reference subcarrier spacing is 15kHz; The SCS field set to 1 indicates the reference subcarrier spacing is 30kHz; The SCS field set to 2 indicates the reference subcarrier spacing is 60kHz; The SCS field set to 3 indicates the reference subcarrier spacing is 120kHz; 
-
Guard symbols (GSi): This field indicates the provided or required number of guard symbols (0, 1, 2, 3, 4) at the edge of a slot when there is a transition between the IAB node MT and DU (as specified in TS 38.213 [6]). For provided guard symbol the value indicates the provided number of guard symbols. For required guard symbol the value indicates the required number of guard symbols. GS1 indicates the number of guard symbols for the transition from MT DL Rx to DU DL Tx. GS2 indicates the number of guard symbols for the transition from MT DL Rx to DU UL Rx. GS3 indicates the number of guard symbols for the transition from MT UL Tx to DU DL Tx. GS4 indicates the number of guard symbols for the transition from MT UL Tx to DU UL Rx.  GS5 indicates the number of guard symbols for the transition from DU DL Tx to MT DL Rx. GS6 indicates the number of guard symbols for the transition from DU DL Tx to MT UL Tx. GS7 indicates the number of guard symbols for the transition from DU UL Rx to MT DL Rx. GS8 indicates the number of guard symbols for the transition from DU UL Rx to MT UL Tx. The length of the field is 3 bits;
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Figure 6.1.3.x-1: Guard Symbols MAC CE
Skip>>>>
6.2
Formats and parameters

6.2.1
MAC subheader for DL-SCH and UL-SCH

Skip>>>>
Table 6.2.1-1 Values of LCID for DL-SCH

	Index
	LCID values

	0
	CCCH

	1–32
	Identity of the logical channel

	33
	Extended logical channel ID field

	34-44
	Reserved

	45
	Provided Guard Symbol

	46
	Timing delta

	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


Skip>>>>
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
	Extended logical channel ID field

	34–49
	Reserved

	50
	Required Guard Symbol

	51
	Pre-emptive BSR

	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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