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Introduction
In RAN#108 meeting, the RAN1 work of the work item on solutions for Ambient IoT (Internet of Things) in NR [1] has been declared as completion, and the physical layer specification TS 38.291 j00 has been endorsed [2].
This contribution provides a summary of the submitted contributions on the text proposals for TS 38.291, remaining issues for discussion, and outcomes in RAN1#122bis meeting.

Online/offline proposals

TBD

Remaining issues
[High] 3.1 Time drift during padding chips
3.1.1 Summary of inputs
In the last RAN1 meeting, the potential overlap of Msg1 time resources when X = 2 due to the time drift during postamble and padding chips has been discussed, as illustrated in the following figure.


Unfortunately, no consensus has been reached and the conclusion guided the group to make a decision in this RAN1 meeting. The latest FL proposal is also recapped in the following.
	Conclusion
When X = 2, for the potential overlap of the 1st and 2nd Msg1 time resource due to the time drift during postamble and padding chips:
· RAN1#123 will make a decision on whether to specify a solution for this issue, or to leave it to be avoided or handled by reader implementation.

[H] Proposal 5.2-v3
When X = 2, for the potential overlap of the 1st and 2nd Msg1 time resource due to the time drift during postamble and padding chips, down-select to one of the following options:
· Opt. 1: RAN1 does not pursue any optimization for this issue, which is avoided or handled by reader implementation.
· Opt. 2: RAN1 pursues solution for this issue:
· Opt. 2a: Device assumes that there is a transition edge at the end of R2D.
· Opt. 2b: RAN1 changes the definition of  so that the timeline determination refers to the end of PRDCH. Both Toffset,1 and Toffset,2 additionally include the time error during postmable and padding.
· For the 1st Msg1 time resource,  is updated as ;
· For the 2nd Msg1 time resource,  is updated as 
· Send an LS to RAN4 to update the definition of .
· Opt. 2c: RAN1 changes the definition of Toffset,2 to additionally include the time error during postamble and padding. For the 2nd Msg1 time resource,  is updated as 



Based on the submitted contributions in this meeting, 15 companies (vivo, CMCC, Huawei, NEC, CATT, Xiaomi, OPPO, Samsung, ZTE, LGE, Nokia, Ofinno, InterDigital, Qualcomm, Docomo) provide their analysis. 
· No optimization (i.e., Opt. 1): 9 companies (vivo, CMCC, Huawei, CATT, Xiaomi, OPPO, ZTE, LGE, InterDigital) are proponents of Option 1. 1 company (Nokia) are fine with Option 1 or Option 2a. 1 company (Samsung) can live with Option 1 if Option 2a is not agreeable. Proponents provide the following observations/reasons:
· vivo, CMCC and Xiaomi give very detailed analysis on whether or in which cases the two Msg1 time resources may overlap. It is observed that the overlap does not always occur, and even if there is overlap, the overlap affects only a few chips and is not significant. CATT also provide similar observations.
· The minimum scaling factors satisfied the equation are =0.222 and =1.222. The factors  and  are extended to 0.25 and 1.25, respectively. It already leaves some margin.
· Reader can perform reasonable scheduling to avoid the overlapping.
· When overlap occurs, the result of this overlap may be the failure of up to two otherwise successful Msg1 transmissions. This error case is already handled by the existing random access procedure which can resolve the issue at the cost of efficiency loss.
To sum up, proponents of Option 1 believe that the issue is an efficiency optimization issue, which does not break the system. Therefore, no need to pursue any optimization and spec change.
· Need optimization (i.e., Opt. 2): 5 companies (NEC, Samsung (1st preference), Ofinno, Qualcomm, Docomo). 1 company (Nokia) are fine with Option 1 or Option 2a. Proponents of Option 2 think that RAN1 should find a solution for the overlap issue to not restrict reader implementation, and the solution should ensure that the timing offset avoids overlap for the worst case. Preferences on different solutions are summarized as follows:
· Opt. 2a: 3 companies (NEC, Samsung, Nokia). Proponents of Option 2a think that it is the simplest solution, which establishes a clear timing reference (the end of R2D) for the device timeline determination without altering any existing parameters. However, 2 companies (Ofinno, Qualcomm) are against this option, as it is not aligned with the prior RAN1 agreement (i.e., padding is left to reader implementation), or it requires more RAN4 work.
· Opt. 2b: 1 company (Qualcomm (1st preference)). The proponent of Option 2b thinks that it does not require RAN4 work, and it is a complete technical solution to fix both  for 1st and 2nd Msg1 time resource and avoid overlapping issue. However, 2 companies (Samsung, Ofinno) are not fine with this option, as it changes fundamental timeline definitions and may require LS to RAN4.
· Opt. 2c: 2 companies (Ofinno, Qualcomm (2nd preference)). Proponents of Option 2c think that it can resolve the issue with limited specification work and does not require RAN4 work.

3.1.2 Round 1 discussion

From the inputs, there is a clear majority to support Option 1. The analysis show that the overlap issue happens probabilistically and partially. Even a reader does not avoid the unreasonable scheduling and the overlap does occur, the result leads to only efficiency loss.
In contrast, 5 companies insist that RAN1 should solve the issue to not restrict reader implementation. But FL observes potential arguments to each solution:
· For Option 2a, although it may be a clear solution from RAN1 perspective, it against the previous RAN1 agreement that the padding pattern is up to reader implementation. In addition, to go with Option 2a, it is not aligned with RAN4 definition of TSFO, which is the length in microseconds from the last transition edge of PRDCH intended for the device in the corresponding R2D transmission to the starting time of the D2R transmission. Therefore, LS to RAN4 for the spec alignment may be required and more RAN4 work may be expected.
· For Option 2b/2c, they all solve the potential overlap but at the cost of increasing the overhead, which reduces the efficiency to improve the efficiency. In addition, for Option 2b, it enhances  for both the 1st and 2nd Msg1 resources. But currently,  for the 1st Msg1 is no smaller than 30 us and it has already considered the timing drift during postamble and padding, which introduces repeated overhead for the 1st Msg1 transmission.

To make progress, FL thinks that with three sub-options under Option 2 on the table, it would be difficult to move forward. Based on the inputs, at least FL can see a slight preference on Option 2a over Option 2b/2c. So, at the first stage, FL plans to collect views on two things, especially for proponents of Option 2:
· Arguments that RAN1 has to address this potential overlap issue in maintenance phase;
· Whether you can live with Option 2a, if RAN1 addresses this issue
Then, in the next stage, we can further try to down-select between Option 1 and Option 2a (if possible to converge).

[H] Question 3.1-v1
Please companies provide your views on the questions.
· Q1: Besides FL’s observation/summary, any further points that RAN1 has to resolve this issue in the maintenance phase.
· Q2: If RAN1 addresses this issue, can you live with Option 2a, i.e., Device assumes that there is a transition edge at the end of R2D.

	Company
	Comments

	
	

	
	

	
	




[H] Proposal 3.1-v1
When X = 2, for the potential overlap of the 1st and 2nd Msg1 time resource due to the time drift during postamble and padding chips, down-select to one of the following options:
· Opt. 1: RAN1 does not pursue any optimization for this issue, which is avoided or handled by reader implementation.
· Opt. 2: RAN1 pursues solution for this issue, and
· Opt. 2a: Device assumes that there is a transition edge at the end of R2D.


	Company
	Comments

	
	

	
	

	
	




Text proposals for TS 38.291
[High] 4.1 Device behavior during 
4.1.1 Summary of inputs
In the last meeting, the issue that a device should not be required to monitor R2D messages when preparing a D2R transmission was raised by NEC and Ofinno, most companies believed that this is a valid issue to be addressed from specification perspective, and corresponding text proposals were discussed.
Unfortunately, the proposed text proposal has not been agreed and an agreement was made to specify the device behavior, with an FFS point to further resolve specification change in RAN1#123.
	Agreement
A device is not required to monitor R2D during  for preparing D2R transmission
· FFS in RAN1#123: how to capture this behaviour in the specifications



From reviewing the submitted contributions in this meeting, 12 companies (CMCC, Huawei, NEC, Xiaomi, OPPO, Samsung, ZTE, LGE, Nokia, Ofinno, InterDigital, Qualcomm) provide text proposals.
· Text proposal from R1-2508442, CMCC
In [6], CMCC analyzes conditions when a reader can possibly schedule a R2D message during , and explains that all the potential conditions are not allowed based on the current PHY and MAC specifications. Therefore, even it is explicitly agreed that device is not required to monitor R2D when preparing D2R transmission during , from specification perspective, it can simply say that a device is not required to monitor R2D during .
	Reasons for change
	Capture the RAN1 agreement that a device is not required to monitor R2D during  for preparing D2R transmission.

	Summary of change
	Add a bullet to Clause 7.2.3 that a device is not required to monitor R2D for a duration , as defined in Clause 7.1.2, after the end of chip  when the device receives a corresponding R2D transmission ending in chip 1.

	Consequences if not approved
	The RAN1 agreement is not captured in the specification.

	Text proposal
	[bookmark: _Toc209716188]7.2.3	Monitoring of R2D
A device is not required to monitor R2D:
-	when performing D2R transmission
-	for a duration , as specified in TS 38.191 [5], after the end of chip  when the device performs a D2R transmission ending in chip 1.
-	for a duration , as defined in Clause 7.1.2, after the end of chip  when the device receives a corresponding R2D transmission ending in chip 1.



· Text proposal from R1-2508503, Huawei
In [7], Huawei proposes that the simplest way to capture the RAN1 agreement is to refer the calculation of duration and start/end points of  fully to Clause 7.1.2, where each of the relevant transmissions is fully-defined in-context.
	<Unchanged parts omitted>
7.2.3	Monitoring of R2D
A device is not required to monitor R2D:
-	when performing D2R transmission
-	for the time between chip  and chip  as determined in Clause 7.1.2.
-	for a duration , as specified in TS 38.191 [5], after the end of chip  when the device performs a D2R transmission ending in chip 1.	
<Unchanged parts omitted>



· Text proposal from R1-2508541, NEC
	Reasons for change
	Base on the current TS, a D2R transmission is performing starting an amount of time  after the end of chip  For the time duration , device cannot monitor R2D when it is preparing to perform D2R transmission. 

	Summary of change
	Add clarified conditions that device is not required to monitor R2D for a time duration.

	Consequences if not approved
	Device cannot prepare D2R transmission when it needs to monitor R2D transmission during the time duration.

	Text proposal

	7.2.3	Monitoring of R2D
A device is not required to monitor R2D:
-	when performing D2R transmission
-	for a duration  after the end of chip  when the device is going to perform a D2R transmission starting an amount of time  after the end of chip 
-	for a duration , as specified in TS 38.191 [5], after the end of chip  when the device performs a D2R transmission ending in chip 1.



· Text proposal from R1-2508662, Xiaomi
TP#1
	7.2.3	Monitoring of R2D
A device is not required to monitor R2D:
-	when performing D2R transmission
-	for a duration , as specified in TS 38.191 [5], after the end of chip  when the device performs a D2R transmission ending in chip 1.
-  when is preparing D2R transmission


TP#2
	7.2.3	Monitoring of R2D
A device is not required to monitor R2D:
-	when performing D2R transmission or is preparing D2R transmission
-	for a duration , as specified in TS 38.191 [5], after the end of chip  when the device performs a D2R transmission ending in chip 1.



· Text proposal from R1-2508709, OPPO
	===========================Text Proposal 1 ===============================
[bookmark: _Toc199944037]7.2.3	Monitoring of R2D
A device is not required to monitor R2D:
-	After receiving a PRDCH intended for the device in an R2D transmission ending in chip , until the device performs a corresponding D2R transmission with chip  starting an amount of time  after the end of chip  according to the configuration received from higher layers.
-	when performing D2R transmission
-	for a duration , as specified in TS 38.191 [5], after the end of chip  when the device performs a D2R transmission ending in chip 1.

==============================End of Text Proposal 1=======================



· Text proposal from R1-2508778, Samsung
In [12], Samsung points out that skipping monitoring R2D transmission during the entirety of TR->D was not the intent of Rel-19 design. The device should monitor R2D transmission as long as it can avoid missing any important R2D command, given Rel-19 A-IoT is based on asynchronous timing, and to provide flexibility to the reader scheduler.
	[bookmark: _Hlk213236817]--- (Text Proposal Start) ---

7.2.3 Monitoring of R2D

A device, when performing or in preparation for D2R transmission, shall monitor other R2D transmissions according to [TS 38.293].

A device is not required to monitor R2D:
· when performing or in preparation for D2R transmission
· for a duration , as specified in TS 38.191 [5], after the end of chip  when the device performs a D2R transmission ending in chip 1.

--- (Text Proposal End) ---



· Text proposal from R1-2508813, ZTE
	7.2.3	Monitoring of R2D
A device is not required to monitor R2D:
-	when it is going to perform D2R transmission or is performing D2R transmission.
-	for a duration , as specified in TS 38.191 [5], after the end of chip  when the device performs a D2R transmission ending in chip 1.



· Text proposal from R1-2508893, LGE
	7.2.3	Monitoring of R2D
A device is not required to monitor R2D:
-	when performing D2R transmission or preparing for D2R transmission
-	for a duration , as specified in TS 38.191 [5], after the end of chip  when the device performs a D2R transmission ending in chip 1.



· Text proposal from R1-2508996, Nokia
	7.2.3	Monitoring of R2D
A device is not required to monitor R2D:
-	when performing D2R transmission and a time duration for preparation of the D2R transmission
-	for a duration , as specified in TS 38.191 [5], after the end of chip  when the device performs a D2R transmission ending in chip 1.



· Text proposal from R1-2509024, Ofinno
	Reasons for change
	Current specification states an AIoT device should monitor the R2D channel during the time offset from an R2D transmission until a corresponding D2R transmission (e.g., during ). The AIoT device can’t both monitor R2D during  and prepare for D2R transmission (e.g., due to Rx-Tx switching).

	Summary of change
	Add another condition to Section 7.2.3 that the device should not monitor R2D during the time offset from an R2D transmission to a corresponding D2R transmission (i.e., during ).

	Consequences if not approved
	Infeasible device behaviour prior to a D2R transmission.

	Text proposal
	7.2.3	Monitoring of R2D
A device is not required to monitor R2D:
-	when performing D2R transmission and for a duration , as defined in Clause 7.1.2, after the end of chip  when the device receives a corresponding R2D transmission ending in chip 1.
-	for a duration , as specified in TS 38.191 [5], after the end of chip  when the device performs a D2R transmission ending in chip 1.



· Text proposal from R1-2509118, InterDigital
	Reasons for change
	Current specification states an AIoT device should monitor the R2D channel during the time offset from an R2D transmission until a corresponding D2R transmission (e.g., during ). The AIoT device can’t both monitor R2D and prepare for D2R transmission (e.g., due to Rx-Tx switching).    

	Summary of change
	Add another condition to Section 7.2.3 that the device should not monitor R2D during the time offset from an R2D transmission to a corresponding D2R transmission (i.e., during ).  

	Consequences if not approved
	Device will be required to perform simultaneous R2D reception and D2R transmission.

	Text proposal
	7.2.3	Monitoring of R2D
A device is not required to monitor R2D:
-	when performing D2R transmission and for a duration , as defined in Clause 7.1.2, after the end of chip  when the device receives a corresponding R2D transmission ending in chip 1.
-	for a duration , as specified in TS 38.191 [5], after the end of chip  when the device performs a D2R transmission ending in chip 1.




· Text proposal from R1-2509202, Qualcomm
	Reasons for change
	To capture the agreed behaviour in the specifications.
Agreement
A device is not required to monitor R2D during  for preparing D2R transmission
FFS in RAN1#123: how to capture this behaviour in the specifications


	Summary of change
	Clarify that the device is not required to monitor R2D until the D2R transmission (which includes the D2R transmission time and ).

	Consequences if not approved
	The AIoT device behavior to monitor R2D is not aligned the RAN1 agreement.

	Text proposal
	7.2.3	Monitoring of R2D
A device is not required to monitor R2D:
-	after the end of a R2D transmission until the end of the corresponding when performing D2R transmission as defined in Clause 7.1.2.
-	for a duration , as specified in TS 38.191 [5], after the end of chip  when the device performs a D2R transmission ending in chip 1.




4.1.2 Round 1 discussion

From the inputs, the text proposals can be categorized into different groups:
· For one categorization (Category 1), text proposals (e.g., Xiaomi, Samsung, ZTE) simply use similar wording in the agreement, i.e., preparing D2R transmission, or is going to perform D2R transmission. In FL’s personal view, the wording may not be clear enough from specification perspective.
· For the other categorization (Category 2), text proposals (e.g., CMCC, Huawei, OPPO) capture the device behavior that a device is not required to monitor R2D during . Most companies mention that it well reflects the RAN1 agreement. Regarding the argument in [12] that Rel-19 design allows a device to monitor R2D during  when it finishes preparing the D2R transmission, it is analyzed by 1 source [6] that such reader scheduling does not exist in Rel-19 use cases.

FL observes that 1 source [12] explicit mention that Rel-19 design allows that a device can monitor R2D during  when it finishes preparing the D2R transmission, and therefore has concerns on the text proposals from Category 2. However, also there is another 1 source [6] provides detailed discussion and believes that Rel-19 does not allow such kind of R2D scheduling during . Therefore, before directly discussing the wording of the text proposal, FL would like to ask companies to first provide views on the issue mentioned by [12], and whether it is valid in Rel-19 reader scheduling. Then, FL can further come up with the text proposal.

[H] Question 4.1-v1
Please companies provide your views on the question.
Do you think that Rel-19 design allows a device to monitor (or allows a reader to schedule) R2D during  when a device finishes preparing the D2R transmission. If so, please provide at least one valid example of the scheduling case.

	Company
	Comments

	
	

	
	

	
	




4.2 Others
4.2.1 Summary of inputs
Based on the submitted contributions in this meeting, the following text proposals on other issues have been proposed.
· Text proposal from R1-2508541, NEC
	Reasons for change
	When Security Parameter is present in CFA paging message, the D2R responding message cannot be determined in prior and CRC pre-calculation is not available. Additionally, the maximum size of the first D2R message for CFRA in this case is larger than 128 bits which is not aligned with the assumption in agreement. For this case, the time offset between the end of R2D transmission and the start of D2R transmission should be the same as for command case.

	Summary of change
	Clarify the case to determine time offset for CFA procedure is only for CFA procedure when Security Parameter field is absent.

	Consequences if not approved
	Time offset in specification is not reasonable when Security Parameter is present in CFA paging message.

	Text proposal

	7.1.2	Device procedure for transmission time determination
If the D2R transmission is for a Random ID message
-	if after chip   there are potential access occasion(s), as defined in TS 38.391 [3], for the transmission which are earlier in time than the access occasion selected for the transmission
-	the device shall set 
-	otherwise
-	the device shall set 
else if the D2R transmission corresponds to a R2D Random ID Response message or to a contention-free access procedure when Security Parameter field is absent as specified in TS 38.391 [3]
-	the device shall set  where  has the value given in Table 7.1.2-1 if  indicates that channel coding is used, and  if no channel coding is used
otherwise
-	the device shall set  where  has the value given in Table 7.1.2-2 if  indicates that channel coding is used, and  if no channel coding is used



· Text proposal from R1-2509171, Qualcomm
	7.1.2	Device procedure for transmission time determination
<Unchanged parts omitted>
If the D2R transmission is for a Random ID message
-	if after chip   there are potential access occasion(s), as defined in TS 38.391 [3], for the transmission which are earlier in time than the access occasion selected for the transmission
-	the device shall set 
-	otherwise
-	the device shall set 
else if the D2R transmission corresponds to a R2D Random ID Response message or to a contention-free random access procedure
-	the device shall set  where  has the value given in Table 7.1.2-1 in case of  and in Table 7.1.2-2 in case of  if  indicates that channel coding is used, and  if no channel coding is used
Table 7.1.2-1
	 [μs]
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otherwise
-	the device shall set  where  has the value given in Table 7.1.2-2 if  indicates that channel coding is used, and  if no channel coding is used
Table 7.1.2-2
	D2R block size [bytes]
	 [μs]

	
	

	
	

	
	



<Unchanged parts omitted>





4.2.2 Round 1 discussion

FL thinks that the text proposal from NEC does not belong to RAN1 discussion, and the text proposal from Qualcomm (submitted under AI 5 and related to reply LS from RAN2 to SA2 on the extension of permanent ID) can be pending for now, and RAN1 can further discuss, if necessary, once SA2 reaches the agreement to extend the permanent ID.

Please companies to provide your views on whether the proposed text proposals are necessary.

	Company
	Comments
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