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4. In clause 6.1.2,
· One sentence was added above the table of R2D message type, to clarify the error handling.
24. In clauses 5.3.1.1, 6.2.1.1, 6.2.1.3, 6.2.1.5, 6.2.1.6, 
· some clarifications are made.
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Start of Changes
[bookmark: _Toc197703335][bookmark: _Toc219413766][bookmark: _Toc195805182][bookmark: _Toc197703338][bookmark: _Toc219413769][bookmark: _Hlk220333686]5.2	A-IoT paging
The purpose of this procedure is to transmit A-IoT Paging message to one or more devices. The reader may include the Paging ID field to select a specific device or a group of devices, or may not include Paging ID field to select all devices.
The device shall always monitor for the A-IoT Paging message, and determine whether the device is selected to initiate the access procedure.
Upon reception of the A-IoT Paging message, the A-IoT MAC entity shall:
1>	if the Access Type field in the A-IoT Paging message indicates CBRA:
2>	if the device has no stored Transaction ID; or
2>	if the value of the Transaction ID field is different from the stored Transaction ID; or
2>	if the value of the Transaction ID field is the same as the stored Transaction ID, and the previous procedure was determined as failed for this Transaction ID as specified in clause 5.5:
3>	release the stored AS ID, if any;
3>	store the received value in Transaction ID field, if the device has no stored Transaction ID, or replace the previously stored Transaction ID with the current received value, if the value of the Transaction ID field is different from the stored Transaction ID;
3>	if the Security Parameter Presence Indication field indicates the Security Parameter field is present:
4>	forward the content of the Security Parameter field to the upper layers;
3>	if the Paging ID Presence Indication field indicates Paging ID field is absent:
4>	consider the device is selected and indicate it to the upper layers;
3>	else:
4>	forward the content of the Paging ID field to the upper layers;
4>	if the upper layers indicate that the Paging ID is matched:
5>	consider the device is selected;
3>	if the device is selected:
4>	if the Security Parameter Presence Indication field indicates the Security Parameter field is present:
5>	forward the content of the Security Parameter field to the upper layers;
4>	initiate Contention-Based Random Access procedure as specified in clause 5.3.1;
1>	else (i.e., the Access Type field in the A-IoT Paging message indicates CFA):
2>	release the stored AS ID, if any;
2>	release the stored Transaction ID, if any;
2>	if the Security Parameter Presence Indication field indicates the Security Parameter field is present:
3>	forward the content of the Security Parameter field to the upper layers;
2>	forward the content of the Paging ID field to the upper layers;
2>	if the upper layers indicate that this Paging ID is matched:
3>	consider the device is selected;
3>	if the Security Parameter Presence Indication field indicates the Security Parameter field is present:
4>	forward the content of the Security Parameter field to the upper layers;
3>	initiate Contention-Free Access procedure as specified in clause 5.3.2.

Next Change
[bookmark: _Toc195805187][bookmark: _Toc197703343][bookmark: _Toc219413775]5.3.1.1	Selection of access occasion for D2R transmission of Access Random ID message
If Contention-Based Random Access (CBRA) procedure is initiated due to a reception of A-IoT Paging message according to clause 5.2, the device shall randomly select an access occasion from the access occasion(s) configured in the A-IoT Paging message for D2R transmission of Access Random ID message, and the start of an access occasion set is indicated by the A-IoT Paging message or an Access Trigger message.
The A-IoT MAC entity shall:
1>	apply the D2R Scheduling Info field received in the A-IoT Paging message;
1>	generate a random number 'i' in the range: 0 ≤ i ≤ n-1, where n is the number of access occasions configured in A-IoT Paging message;
1>	select an access occasion corresponding to the random number i;
The access occasion can be selected according to a count-down behaviour. The count-down starts with the access occasion(s) triggered by the A-IoT Paging message, and continues with the access occasion(s) triggered by the subsequent Access trigger message(s), until Access Random ID message is transmitted or next A-IoT Paging message is received. For the count-down based access occasion selectionthis, the A-IoT MAC entity should:
1>	set the ACCESS_OCCASION_COUNTER to 'i';
[bookmark: _MCCTEMPBM_CRPT59110001___7]1>	if ACCESS_OCCASION_COUNTER < m, where m equals to X* (where X and  are defined in clause 6.2.1.6):
2>	select the (ACCESS_OCCASION_COUNTER+1)th access occasion from the m access occasion(s) triggered by the A-IoT Paging message;
2>	initiate the transmission of Access Random ID message, as specified in clause 5.3.1.2;
1>	else (i.e. ACCESS_OCCASION_COUNTER >= m):
2>	perform the following procedure upon reception of each Access Trigger message:
3>	decrement ACCESS_OCCASION_COUNTER by m;
3>	if ACCESS_OCCASION_COUNTER < m:
4>	select the (ACCESS_OCCASION_COUNTER+1)th access occasion from the m access occasion(s) triggered by this Access Trigger message;
4>	initiate the transmission of Access Random ID message, as specified in clause 5.3.1.2, upon which the procedure of processing any subsequent Access Trigger message for access occasion selection ends.
NOTE:	The count-down behaviour defined above does not preclude other device implementation alternatives of random selection of access occasion.
Next Change
[bookmark: _Toc195805184][bookmark: _Toc197703340][bookmark: _Toc219413771]5.3.1.3	Reception of Random ID Response message
Once the Access Random ID message is transmitted, the device shall monitor for Random ID Response message until it has received K message(s) of the Access Trigger message or the next A-IoT Paging message or R2D Upper Layer Data Transfer message addressed to the device or NACK Feedback message addressed to the device (i.e., the device shall not monitor for the Random ID Response message after that). The K is configured in the A-IoT Paging message.
Upon reception of Random ID Response message, the A-IoT MAC entity shall:
1>	if the device has no stored AS ID (i.e., initial reception of Random ID Response message):
2>	for each ID entry in Random ID Response message:
3>	if the value indicated by Echoed Random ID field is identical to the value of the Random ID field in the transmitted Access Random ID message:; and
4>	if the Frequency Index field is absent; or	Comment by P_R2#133_v0: TP1 from R2-2600571 can be brought into the rapporteur CR discussion (wording to be finalised offline).

34>	if the Frequency Index field is present (i.e., Frequency Index Present Indication is set to 1), and the small frequency shift factor indicated by the Frequency Index field matches the value of the small frequency shift factor used for the transmission of Access Random ID message:
45>	consider this CBRA procedure is successful;
45>	if the Assigned AS ID field corresponding to the Echoed Random ID field is included (i.e., AS ID Present Indication field is set to 1):
56>	set AS ID to the value indicated by the Assigned AS ID field and store the AS ID;
45>	else:
56>	set AS ID to the value indicated by the Echoed Random ID field and store the AS ID;
45>	initiate the D2R message transmission as specified in clause 5.4.2, upon which the procedure of processing this Random ID Response message ends;
1>	else:
2>	for each ID entry in the Random ID Response message:
3>	if the Assigned AS ID field corresponding to the Echoed Random ID field is included, and the value indicated by Assigned AS ID field is identical to the stored AS ID; or
3>	if the Assigned AS ID field corresponding to the Echoed Random ID field is not included, and the value indicated by Echoed Random ID field is identical to the stored AS ID:
4>	initiate the D2R message transmission as specified in clause 5.4.2, upon which the procedure of processing this Random ID Response message ends.
Next Change
5.4.2	D2R message transmission
Upon initiation of the procedure corresponding to the A-IoT access procedure as specified in clause 5.3 or reception of an R2D Upper Layer Data Transfer message which contains either the Data SDU field or the Received Data Size field set to 0, and if the upper layer does not indicate integrity check failure, the A-IoT MAC entity shall:
1>	apply the D2R Scheduling Info field, received in the A-IoT Paging message with Access Type set to CFA or in the Random ID Response message or in the R2D Upper Layer Data Transfer message containing either the Data SDU field or the Received Data Size field set to 0, whichever initiated the procedure;
1>	if upper layer data is available to be transmitted:
2>	if the size of the resulting MAC PDU including the total upper layer data is smaller than or equal to the resource size given by the D2R TBS field in the D2R Scheduling Info field:
3>	generate the D2R Upper Layer Data Transfer message, as follows:
4>	include the D2R Message Type field;
4>	set the More Data Indication field to value 0;
4>	include SDU Length field and Data SDU field;
4>	if the size of the resulting MAC PDU including the total upper layer data is smaller than the resource size given by the D2R TBS field in the D2R Scheduling Info field:
5>	include the MAC Padding field;
3>	instruct the physical layer to transmit the D2R Upper Layer Data Transfer message and indicate the L1 parameters to the physical layer, as specified in clause 6.2.1.6;
2>	else (the size of the resulting MAC PDU including the total upper layer data is larger than the resource size given by the D2R TBS field in the D2R Scheduling Info field):
3>	initiate the segmentation procedure for the upper layer data SDU as specified in clause 5.4.4;
1>	else (i.e., upper layer data is not available to be transmitted):
2>	generate the D2R Upper Layer Data Transfer message, as follows:
3>	include the D2R Message Type field;
3>	set the More Data Indication field as follows:
4>	if the upper layer data is not available yet due to processing delay:
5>	set the More Data Indication field to 1;
4>	else (i.e., the upper layers indicate there is no upper layer data at all):
5>	set the More Data Indication field to 0;
3>	set the SDU Length field to 0;
3>	if the size of the resulting MAC PDU including no upper layer data is smaller than the resource size given by the D2R TBS field in the D2R Scheduling Info field:
4>	include the MAC Padding field;
2>	instruct the physical layer to transmit the D2R Upper Layer Data Transfer message and indicate the L1 parameters to the physical layer, as specified in clause 6.2.1.6.
NOTE:	It is up to reader’s implementation to avoid segmentation for the D2R Upper Layer Data Transfer message for inventory response.
Next change
[bookmark: _Toc219413785]6.1.2	Message types
The R2D message type represents the set of A-IoT MAC messages that are sent from the reader to the device on the R2D transport channel. The R2D message names and the values of R2D message type are specified in Table 6.1.2-1. The MAC entity shall discard the received R2D message with a reserved R2D Message Type value.	Comment by P_R2#133_v0: Agreement:
When the device receives an R2D message with a reserved message type, it discards the message.  Wording is left to discussion of the rapporteur CR (but should be compact).

Table 6.1.2-1: R2D Message Type
	R2D Message Type value
	R2D message name

	[bookmark: _MCCTEMPBM_CRPT59110002___4]000
	Reserved

	[bookmark: _MCCTEMPBM_CRPT59110003___4]001
	A-IoT Paging message

	[bookmark: _MCCTEMPBM_CRPT59110004___4]010
	Access Trigger message

	[bookmark: _MCCTEMPBM_CRPT59110005___4]011
	Random ID Response message

	[bookmark: _MCCTEMPBM_CRPT59110006___4]100
	R2D Upper Layer Data Transfer message

	[bookmark: _MCCTEMPBM_CRPT59110007___4]101
	NACK Feedback message

	[bookmark: _MCCTEMPBM_CRPT59110008___4]110
	Reserved

	[bookmark: _MCCTEMPBM_CRPT59110009___4]111
	Reserved



The D2R message type is the set of A-IoT MAC messages that are sent from the device to the reader on the D2R transport channel. The D2R message names and the values of D2R message type are listed in Table 6.1.2-2. 
Table 6.1.2-2: D2R Message type
	D2R Message Type value
	D2R message name

	[bookmark: _MCCTEMPBM_CRPT59110010___4]N/A
	Access Random ID message

	[bookmark: _MCCTEMPBM_CRPT59110011___4]00
	D2R Upper Layer Data Transfer message

	[bookmark: _MCCTEMPBM_CRPT59110012___4]01
	Reserved

	[bookmark: _MCCTEMPBM_CRPT59110013___4]10
	Reserved

	[bookmark: _MCCTEMPBM_CRPT59110014___4]11
	Reserved



Next Change
[bookmark: _Toc195805196][bookmark: _Toc197703352][bookmark: _Toc219413788]6.2.1.1	A-IoT Paging message
Figure 6.2.1.1-1 and 6.2.1.1-2 show the formats of the A-IoT Paging message.
The fields in this message are defined as follows:
-	R2D Message Type: The length of the field is 3 bits. This field indicates the message type. See the Table 6.1.2-1.
-	R2D TBS: The length of the field is 7 bits. This field indicates the TBS of this message. The value range is {1, 2, …, 124, 125} byte(s).
-	Security Parameter Present Indication (SPPI): The length of the field is 1 bit. This field indicates whether Security Parameter field is present (when set to 1) or absent (when set to 0). In this release, this field is set to 1 according to TS 33.369 [6].
-	Security Parameter: The length of the field is 128 bits if present. This field contains the parameter RANDAIOT_n as specified in TS 33.369 [6].
-	Access Type (AT): The length of the field is 1 bit. This field indicates CBRA (when set to 1) or CFA (when set to 0).
For CBRA, the following fields are further included:
-	Transaction ID: The length of the field is 6 bits. This field associates an inventory procedure or command procedure as specified in TS 38.300 [3].
-	Paging ID Presence Indication (PIPI): The length of the field is 1 bit. This field indicates whether Paging ID and Length of Paging ID fields are present (when set to 1) or absent (when set to 0).
-	Paging ID Length: This field is optionally present, as indicated by Paging ID Presence Indication field. If present, the length of the field is 10 bits. This field indicates the length of the Paging ID field in unit of bits when Paging ID field is present.
-	Paging ID: This field is optionally present, as indicated by Paging ID Presence Indication field. If present, this field is of variable length which is indicated by Paging ID Length field. This field contains AIoT Identification Information (as defined in TS 23.369 [4], clause 5 and TS 23.003 [5]).
-	Number of Access Occasions: The length of the field is 4 bits. This field indicates the number of access occasion(s), as specified in clause 5.3.1.1. The value 0 (i.e., 0000) indicates the number of access occasions is 20. The value 1 (i.e., 0001) indicates the number of access occasions is 21. The value 2 (i.e., 0010) indicates the number of access occasions is 22. And so on. The maximum number of access occasions is 215 when this field is set to 15 (i.e., 1111).
-	D2R Scheduling Info: The length of the field is 18 bits. This field contains the physical layer parameters used for D2R transmission. The child fields are defined in clause 6.2.1.6.
-	K: The length of the field is 1 bit. This field indicates that the value K is 1 (when set to 0) or 4 (when set to 1) used for determining monitor window for Random ID Response message as specified in clause 5.3.1.3.
-	Fill Bits: This field is of variable size and is optionally present. It can be used to pad for byte alignment (1-7 bits) and/or contain future extensions. In this release, the MAC entity shall ignore the values of this field.
For CFA, the following fields are further included:
-	Paging ID Length: The length of the field is 10 bits. This field indicates the length of the Paging ID field in unit of bit.
-	Paging ID: This field is of variable length. This field contains AIoT Identification Information (as defined in TS 23.369 [4], clause 5 and TS 23.003 [5]).
-	D2R Scheduling Info: The length of the field is 24 bits. This field contains the physical layer parameters used for D2R transmission. The child fields are defined in clause 6.2.1.6.
-	Fill Bits: This field is of variable size, and can be used to pad for byte alignment (1-7 bits) and/or contain future extensions. In this release, the MAC entity shall ignore the values of this field.


Figure 6.2.1.1-1: MAC PDU of A-IoT Paging message indicating CBRA



Figure 6.2.1.1-2: MAC PDU of A-IoT Paging message indicating CFA
Next Change
[bookmark: _Toc195805198][bookmark: _Toc197703354][bookmark: _Toc219413790]6.2.1.3	Random ID Response message (Msg2 in CBRA)
Figure 6.2.1.3-1 shows the format of the Random ID Response message.
The fields in this message are defined as follows:
-	R2D Message Type: The length of the field is 3 bits. This field indicates the message type. See the Table 6.1.2-1.
-	R2D TBS: The length of the field is 7 bits. This field indicates the TBS of this message. The value range is {1, 2, …, 124, 125} byte(s).
-	D2R Scheduling Info: The length of the field is 24 bits. This field contains the physical layer parameters used for D2R transmission. The child fields are defined in clause 6.2.1.6.
-	Frequency Index Present Indication (FIPI): The length of the field is 1 bit. This field indicates whether the Frequency Index field is present (when set to 1) in each ID entry or not (when set to 0). This field applies to all ID entry(ies).
-	This message includes aAn ID entry list, which consists of at least one ID entry and at most 8 ID entries with the following fields included in each ID entry:
-	Frequency Index: This field is optionally present, as indicated by Frequency Index Present Indication field. If present, the length of the field is 3 bits. This field indicates the small frequency shift factor value of the access occasion associated to the Echoed Random ID field. The value range is {1, 2, 4, 8, 16, 32, 64, 128}.
-	Echoed Random ID: The length of the field is 16 bits.
-	AS ID Presence Indication (AIPI): This field indicates whether an AS ID is assigned (when set to 1) for the corresponding Echoed Random ID field or not (when set to 0). The length of the field is 1 bit.
-	Assigned AS ID: This field is optionally present, as indicated by AS ID Present Indication field. The length of the field is 16 bits. If present, this field provides the value of assigned AS ID which is 16 bits.
-	Fill Bits: This field is of variable size and is optionally present. It can be used to pad for byte alignment (1-7 bits).


Figure 6.2.1.3-1: MAC PDU of Random ID Response message
Next Change
[bookmark: _Toc219413792]6.2.1.5	NACK Feedback message
Figure 6.2.1.5-1 shows the format of the NACK Feedback message.
The field in this message is defined as follows:
-	R2D Message Type: The length of the field is 3 bits. This field indicates the message type. See the Table 6.1.2-1.
-	R2D TBS: The length of the field is 7 bits. This field indicates the TBS of this message. The value range is {1, 2, …, 124, 125} byte(s).
-	R: The length of this field is 1 bit. There are 6 R fields. The 6 bits are set to 0, and the MAC entity ignores the value.
-	This message includes aAn AS ID entry list which consists of one or multiple AS ID entries with the following field included in each AS ID entry:
-	AS ID: The length of the field is 16 bits. This field indicates transmission failure for the device identified by this AS ID.


[bookmark: _MCCTEMPBM_CRPT59110015___2]Figure 6.2.1.5-1: MAC PDU of NACK Feedback message
Next Change
[bookmark: _Toc219413793]6.2.1.6	D2R Scheduling Info field description
This clause defines the child fields contained in D2R Scheduling Info field. See the Table 6.2.1.6-1.
The Time Resource Indication field is only present in the D2R Scheduling Info field contained in A-IoT Paging message indicating CBRA.
The Frequency Resource IndicationBroadcast field is only present in the D2R Scheduling Info field contained in A-IoT Paging message and Random ID Response message. The Frequency Resource IndicationUnicast field is only present in the D2R Scheduling Info field contained in R2D Upper Layer Data Transfer message.
The D2R TBS field is absent in the D2R Scheduling Info field contained in A-IoT Paging message indicating CBRA, and present in the D2R Scheduling Info field contained in A-IoT Paging message indicating CFA, Random ID Response message, and R2D Upper Layer Data Transfer message.
All other fields are present in the D2R Scheduling Info field contained in A-IoT Paging message, Random ID Response message, and R2D Upper Layer Data Transfer message.
[bookmark: _MCCTEMPBM_CRPT59110016___7]After applying the D2R Scheduling Info field, the MAC entity derives the parameters (listed in the last column in Table 6.2.1.6-1) and indicates them to the physical layer. The MAC entity also derives some configurations to be used in MAC, e.g., X, , D2R TBS.
Table 6.2.1.6-1: Child fields of D2R Scheduling Info field
	Field name
	Length
	Value range
	Description
	Indicated L1 parameter in TS 38.291 [2]

	Time Resource Indication
	1 bit
	{1, 2}
	The number of time domain resource of access occasions triggered by A-IoT Paging message or one Access Trigger message, i.e., X, as specified in clause 5.3.1.1.
	[bookmark: _MCCTEMPBM_CRPT59110017___4]N/A

	[bookmark: _MCCTEMPBM_CRPT59110018___7]Bit Duration

	3 bits
	{2, 1, 1/2, 1/4, 1/8, 1/16, 1/32, 1/96} ,
where 
	The duration in microseconds of each D2R bit.
	

	[bookmark: _MCCTEMPBM_CRPT59110024___2]Frequency Resource IndicationBroadcast
	8 bits
	An 8-bit bitmap.
[bookmark: _MCCTEMPBM_CRPT59110020___2]
The values of small frequency shift factor are {1, 2, 4, 8, 16, 32, 64, 128}.
[bookmark: _MCCTEMPBM_CRPT59110021___2]
In the bitmap, the first/leftmost bit of the bitmap corresponds to the first value of small frequency shift factor, the second bit corresponds to the second value of small frequency shift factor, and so on. For each bit, value 0 indicates that the corresponding value is not allowed, while value 1 indicates that the corresponding value can be used.

	This field indicates:
[bookmark: _MCCTEMPBM_CRPT59110022___2]-	the set of potential small frequency shift factors when present in A-IoT Paging message for CBRA. Each small frequency shift factor corresponding to X access occasion(s).  is the number of frequency domain resource of access occasions triggered by A-IoT Paging message or one Access Trigger message, i.e., the number of bits set to value 1, as specified in clause 5.3.1.1. Or
-	one value of small frequency shift factor when present in A-IoT Paging message for CFA. Or
-	one or multiple values of small frequency shift factor when present in Random ID Response message. A device determines its small frequency shift factor value for the following D2R transmission based on its order of Echoed Random ID field in the Random ID Response message, i.e., the i-th device selects the i-th small frequency shift factor.
[bookmark: _MCCTEMPBM_CRPT59110023___2]
Regarding different Bit Duration, only the following values can be indicated to 1 in the bitmap:
-	{1, 2, 4, 8, 16, 32, 64, 128}, when Bit Duration is configured to  μs;
-	{1, 2, 4, 8, 16, 32, 64}, when Bit Duration is configured to  μs;
-	{1, 2, 4, 8, 16, 32}, when Bit Duration is configured to  μs;
-	{1, 2, 4, 8, 16}, when Bit Duration is configured to  μs;
-	{1, 2, 4, 8}, when Bit Duration is configured to  μs;
-	{1, 2, 4}, when Bit Duration is configured to  μs;
-	{1, 2}, when Bit Duration is configured to  μs;
-	{1}, when Bit Duration is configured to  μs.
	associated to the selected access occasion or configured resource for D2R transmission

	[bookmark: _MCCTEMPBM_CRPT59110026___2]Frequency Resource IndicationUnicast
	3 bits
	{1, 2, 4, 8, 16, 32, 64, 128}

	This field indicates a value of small frequency shift factor when present in R2D Upper Layer Data Transfer message.

Regarding different Bit Duration, only the following values can be indicated to 1 in the bitmap:
-	{1, 2, 4, 8, 16, 32, 64, 128}, when Bit Duration is configured to  μs
-	{1, 2, 4, 8, 16, 32, 64}, when Bit Duration is configured to  μs;
-	{1, 2, 4, 8, 16, 32}, when Bit Duration is configured to  μs;
-	{1, 2, 4, 8, 16}, when Bit Duration is configured to  μs;
-	{1, 2, 4, 8}, when Bit Duration is configured to  μs;
-	{1, 2, 4}, when Bit Duration is configured to  μs
-	{1, 2}, when Bit Duration is configured to  μs;
-	{1}, when Bit Duration is configured to  μs
	associated to the configured resource for D2R transmission

	Block Repetition Number
	1 bit
	{1, 2}
	The block repetition number.
	

	Channel Coding Indicator
	1 bit
	{FEC, no FEC}
	The channel coding indicator.
	

	[bookmark: _MCCTEMPBM_CRPT59110030___2]Interval Bits
	2 bits
	{S*48, S*96, S*168, S*240}, S is a scale factor, and equals to:
-	1, when Bit Duration is configured to  μs;
-	2, when Bit Duration is configured to  μs;
-	4, when Bit Duration is configured to  μs;
-	8, when Bit Duration is configured to  μs;
-	16, when Bit Duration is configured to  μs;
-	32, when Bit Duration is configured to  μs;
-	64, when Bit Duration is configured to  μs;
-	192, when Bit Duration is configured to  μs.
	The interval in bits for D2R midamble insertion.
	

	Sequence Length Indicator
	1 bit
	{short, long}
	Sequence length indicator for D2R preamble/midamble.
	

	Additional Midamble Indicator
	1 bit
	{absent, present}
	Additional D2R midamble insertion indicator.
	

	D2R TBS

	7 bits
	{1, 2, …, 124, 125}, i.e. integers from 1 to 125.
	The D2R transport block size in bytes.
	



End of Changes
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