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In the RAN1 #98bis [1] and RAN1 #99 [2] meeting, following agreements were achieved for guard symbols between MT and DU.
	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.


In this paper, some remaining issues for Guard Symbols MAC CEs are discussed from RAN2 point of view, including the trigger condition and MAC CE format.
Discussion
MAC CE format of guard symbol
Since timing misalignment and RF switching interval will result in a number of guard symbols which cannot be used by the IAB node MT, both during DU-to-MT or MT-to-DU switch. Therefore, both the IAB node and parent node DU need to know the number of guard symbol to avoid scheduling conflicts, based on the current agreements from RAN1, IAB node need to report the Desired Guard Symbols to its parent node and the Provided Guard Symbols will be notified to IAB node from its parent node. Besides, consolidated parameter list for Rel-16 NR [3] was provided and guard symbol related parameters are shown in the following table.
Table 1. Guard symbol parameter
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	UE-specific or Cell-specific

	NR_IAB-Core
	Resource multiplexing (MAC-CE)
	DesiredGuardSymbols (final name in specification to be determined by RAN2/3)
	New
	Number of symbols the 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 the IAB node MT and DU
Signaled jointly with GuardSymbols-SCS which indicates the reference SCS to be used for the guard symbols
	[0, 4] (in Rel-16)
+ 
GuardSymbol-SCS:
FR1: {15kHz, 30kHz, 60kHz}
FR2:{60kHz,120kHz}
	IAB node specific

	NR_IAB-Core
	Resource multiplexing (MAC-CE)
	Provided Guard Symbols (name in specification to be determined by RAN2/3)
	New
	Number of symbols the IAB node uses at the edge (beginning or end) of a slot when there is a transition between the IAB node MT and DU at the child node
Signaled jointly with GuardSymbols-SCS which indicates the reference SCS to be used for the guard symbols
	[0, 4] (in Rel-16)
+ 
GuardSymbol-SCS:
FR1:{15kHz, 30kHz, 60kHz}
FR2:{60kHz,120kHz}
	IAB node specific


Based on the agreements and the parameters above, the Guard Symbols MAC CE need to consist of Serving cell ID, GuardSymbols-SCS and at most 8 transition guard symbols.
[bookmark: OLE_LINK10]Observation 1: The Guard Symbols MAC CE need to consist of Serving cell ID, GuardSymbols-SCS and 8 transition guard symbols.
As shown in Figure 1, a possible candidate format for Guard Symbols MAC CE is provided both for uplink and downlink. In the MAC CE, all 8 transition guard symbols are included and it is a fixed sized MAC CE with 4 bytes.
[image: ]
Figure 1. An example format of Guard Symbols MAC CE
Proposal 1: A fixed sized Guard Symbols MAC CE, including all 8 transition guard symbols (3 bits for each), 5 bits serving cell ID and 2 bits SCS, can be defined for both Desired Guard Symbols and Provided Guard Symbols.
LCP for Guard Symbols MAC CE of Desired Guard Symbols
In the R15 LCP procedure, logical channels shall be prioritised in accordance with the following order (highest priority listed first):
	-	C-RNTI MAC CE or data from UL-CCCH;
-	Configured Grant Confirmation MAC CE;
-	MAC CE for BSR, with exception of BSR included for padding;
-	Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;
-	data from any Logical Channel, except data from UL-CCCH;
-	MAC CE for Recommended bit rate query;
-	MAC CE for BSR included for padding.


Since the guard symbol is used for the parent node to avoid scheduling conflicts, the priority of the Guard Symbols MAC CE should at least higher than the data from any Logical Channel. However, the exact order between the Guard Symbols MAC CE and the first four MAC CEs in the current list need to be further specified by RAN2.
Proposal 2: RAN2 decides the LCP priority of the Guard Symbols MAC CE for Desired Guard Symbols.
Proposal 3: RAN2 agrees on the TP to introduce the impact of Guard Symbols MAC CE to 38.321.
Trigger condition for Guard Symbols MAC CE
When it comes to the trigger condition for Guard Symbols MAC CE, for Guard Symbols MAC CE of Provided Guard Symbols in Downlink, it can left to the parent IAB node’s implementation to determine the time to trigger and transmit the MAC CE. However, for the Guard Symbols MAC CE of Desired Guard Symbols in Uplink, the trigger condition need to be further specified for the MAC entity of child node MT. For example, when a Desired Guard Symbols request is received, the MAC entity of child node MT shall trigger to report the Desired Guard Symbols.
Proposal 4: For the Guard Symbols MAC CE of Desired Guard Symbols in Uplink, the trigger condition need to be further specified for the MAC entity of child node MT.
[bookmark: _Ref433086885]Conclusion and Proposals
In this contribution we further discuss Guard Symbols MAC CEs, and we make the following observations and proposals:
Observation 1: The Guard Symbols MAC CE need to consist of Serving cell ID, GuardSymbols-SCS and at most 8 transition guard symbols.
Proposal 1: A fixed sized Guard Symbols MAC CE, including all 8 transition guard symbols, can be defined for transmission of Desired Guard Symbols and Provided Guard Symbols.
Proposal 2: RAN2 decides the LCP priority of the MAC CE for Desired Guard Symbols.
Proposal 3: For the Guard Symbols MAC CE of Desired Guard Symbols in Uplink, the trigger condition need to be further specified for the MAC entity of child node MT.
In addition, the corresponding TP for TS 38.321 is provided in appendix.
4 Reference
Minutes of RAN1 #98bis meeting.
Minutes of RAN1 #99 meeting.
R1-1913674, Updated consolidated parameter list for Rel-16 NR.

Appendix: Text Proposal for TS 38.321
Start of Change
[bookmark: _Toc29239818][bookmark: _Toc29239842]5	MAC procedures
>>>> Unchanged parts are skipped<<<<
5.4.3.1.3	Allocation of resources
The MAC entity shall, when a new transmission is performed:
1>	allocate resources to the logical channels as follows:
2>	logical channels selected in clause 5.4.3.1.2 for the UL grant with Bj > 0 are allocated resources in a decreasing priority order. If the PBR of a logical channel is set to infinity, the MAC entity shall allocate resources for all the data that is available for transmission on the logical channel before meeting the PBR of the lower priority logical channel(s);
2>	decrement Bj by the total size of MAC SDUs served to logical channel j above;
2>	if any resources remain, all the logical channels selected in clause 5.4.3.1.2 are served in a strict decreasing priority order (regardless of the value of Bj) until either the data for that logical channel or the UL grant is exhausted, whichever comes first. Logical channels configured with equal priority should be served equally.
NOTE:	The value of Bj can be negative.
If the MAC entity is requested to simultaneously transmit multiple MAC PDUs, or if the MAC entity receives the multiple UL grants within one or more coinciding PDCCH occasions (i.e. on different Serving Cells), it is up to UE implementation in which order the grants are processed.
The UE shall also follow the rules below during the scheduling procedures above:
-	the UE should not segment an RLC SDU (or partially transmitted SDU or retransmitted RLC PDU) if the whole SDU (or partially transmitted SDU or retransmitted RLC PDU) fits into the remaining resources of the associated MAC entity;
-	if the UE segments an RLC SDU from the logical channel, it shall maximize the size of the segment to fill the grant of the associated MAC entity as much as possible;
-	the UE should maximise the transmission of data;
-	if the MAC entity is given a UL grant size that is equal to or larger than 8 bytes while having data available and allowed (according to clause 5.4.3.1) for transmission, the MAC entity shall not transmit only padding BSR and/or padding.
The MAC entity shall not generate a MAC PDU for the HARQ entity if the following conditions are satisfied:
-	the MAC entity is configured with skipUplinkTxDynamic with value true and the grant indicated to the HARQ entity was addressed to a C-RNTI, or the grant indicated to the HARQ entity is a configured uplink grant; and
-	there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
-	the MAC PDU includes zero MAC SDUs; and
-	the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR.
Logical channels shall be prioritised in accordance with the following order (highest priority listed first):
-	C-RNTI MAC CE or data from UL-CCCH;
-	Configured Grant Confirmation MAC CE;
-	Guard Symbols MAC CE for Desired Guard Symbols;
-	MAC CE for BSR, with exception of BSR included for padding;
-	Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;
-	data from any Logical Channel, except data from UL-CCCH;
-	MAC CE for Recommended bit rate query;
-	MAC CE for BSR included for padding.
Next Change
5.18	Handling of MAC CEs
[bookmark: _Toc29239863]5.18.1	General		
This clause specifies the requirements upon reception of the following MAC CEs:
-	SP CSI-RS/CSI-IM Resource Set Activation/Deactivation MAC CE;
-	Aperiodic CSI Trigger State Subselection MAC CE;
-	TCI States Activation/Deactivation for UE-specific PDSCH MAC CE;
-	TCI State Indication for UE-specific PDCCH MAC CE;
[bookmark: OLE_LINK5]-	SP CSI reporting on PUCCH Activation/Deactivation MAC CE;
-	SP SRS Activation/Deactivation MAC CE;
-	PUCCH spatial relation Activation/Deactivation MAC CE;
-	SP ZP CSI-RS Resource Set Activation/Deactivation MAC CE;
-	Recommended Bit Rate MAC CE.
-	Guard Symbols MAC CE for provided guard symbols.
>>>> Unchanged parts are skipped<<<<
Next Change
[bookmark: _Toc29239871]5.18.xx	Indication of provided guard symbols for IAB node
The parent IAB node may indicate the provided guard symbols of a Serving Cell by send the Guard Symbols MAC CE described in clause 6.1.3.xx.
The MAC entity shall:
1>	if the MAC entity receives a Guard Symbols MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the Guard Symbols MAC CE.
[bookmark: _Toc29239874]Next Change
6	Protocol Data Units, formats and parameters
[bookmark: _Toc29239875]6.1	Protocol Data Units
>>>> Unchanged parts are skipped<<<<
[bookmark: _Toc29239878]6.1.3	MAC Control Elements (CEs)

[bookmark: _Toc29239880]6.1.3.xx		  Guard Symbols MAC CE
The Guard Symbols MAC CE is identified by MAC subheader with LCID as specified in Table 6.2.1-1 and Table 6.2.1-2. The format can be used for both the Provided Guard Symbols and Desired Guard Symbols MAC CE.
It has a fixed size and consists of three octets defined as follows (Figure 6.1.3.xx-1):
-	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;
-	SCS: This field indicates the reference SCS to be used for the guard symbols. Each value corresponds to 15kHz, 30kHz, 60kHz and 120kHz repesctively
-	GSi: This field indicates the number of guard symbols for desired guard symbols or provided guard symbols for each transition as defined in the table Table 6.1.3.xx-1.
Table 6.1.3.xx-1: The relationship between guard symbols and the transition between MT and DU
	MT to DU
	DL Tx
	UL Rx

	DL Rx
	GS1
	GS2

	UL Tx
	GS3
	GS4

	DU to MT
	DL Rx
	UL Tx

	DL Tx
	GS5
	GS6

	UL Rx
	GS7
	GS8
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Figure 6.1.3.xx-1: Guard Symbols MAC CE
Next Change
[bookmark: _Toc29239901]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.
1. 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
	Provided Guard Symbols

	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



2. 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
	Desired Guard Symbols

	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



End of Change
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