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1 Introduction
In RAN2#120 meeting, RAN2 agreed the following for RA report in SDT case [1].
Agreements:

4
UE includes RA and SDT information in RA report when an SDT operation fails.
Further in RAN2#123 meeting, RAN2 has another conclusion for SDT case [2].

Agreements:

2
Addition of an indication in RA report whether RA-SDT procedure is successful or not. Details of the indication and whether it is a single flag or further differentiation of the failure scenarios are needed are FFS.
We would like to further discuss potential issues for RA report enhancement in SDT case in this contribution.
2 Discussion
For the agreement “UE includes RA and SDT information in RA report when an SDT operation fails”, one thing needs to discussed firstly is what is considered as an SDT failure.
In RRC specification [3], when initiating an RRC resume procedure for SDT, UE considers an SDT procedure is ongoing and starts T319a timer.
-----------------------------------------------Section 5.3.13.2 in 38.331---------------------------------------------
5.3.13.2
Initiation

The UE initiates the procedure when upper layers or AS (when responding to RAN paging, upon triggering RNA updates while the UE is in RRC_INACTIVE, for NR sidelink communication/discovery/V2X sidelink communication as specified in clause 5.3.13.1a) requests the resume of a suspended RRC connection or requests the resume for initiating SDT as specified in clause 5.3.13.1b.

The UE shall ensure having valid and up to date essential system information as specified in clause 5.2.2.2 before initiating this procedure.

Upon initiation of the procedure, the UE shall:

<Omit>
1>
if conditions for initiating SDT in accordance with 5.3.13.1b are fulfilled:

2>
consider the resume procedure is initiated for SDT;

2>
start timer T319a when the lower layers first transmit the CCCH message;

2>
consider SDT procedure is ongoing;
<Omit>
1>
initiate transmission of the RRCResumeRequest message or RRCResumeRequest1 in accordance with 5.3.13.3.

-----------------------------------------------------------------------------------------------------------------------
In section 5.3.13.5(handling of failure to resume RRC connection) of RRC specification, UE considers SDT procedure is not ongoing when one of the conditions highlighted is met.
-----------------------------------------------Section 5.3.13.2 in 38.331---------------------------------------------

5.3.13.5
Handling of failure to resume RRC Connection

The UE shall:

1>
if timer T319 expires:

2>
if the UE supports multiple CEF report:
3>
if the UE has connection establishment failure information or connection resume failure information available in VarConnEstFailReport and if the RPLMN is equal to plmn-identity stored in VarConnEstFailReport; and

3>
if the cell identity of current cell is not equal to the cell identity stored in measResultFailedCell in VarConnEstFailReport and if the maxCEFReport-r17 has not been reached:

4>
append the VarConnEstFailReport as a new entry in the VarConnEstFailReportList;
<Omit>
1>
else if indication from the MCG RLC that the maximum number of retransmissions has been reached is received while SDT procedure is ongoing; or

1>
if random access problem indication is received from MCG MAC while SDT procedure is ongoing; or

1>
if the lower layers indicate that cg-SDT-TimeAlignmentTimer or the configuredGrantTimer expired before receiving network response for the UL CG-SDT transmission with CCCH message while SDT procedure is ongoing; or

1>
if integrity check failure indication is received from lower layers while SDT procedure is ongoing; or

1>
if T319a expires:
2>
consider SDT procedure is not ongoing;

2>
perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume failure'.

-----------------------------------------------------------------------------------------------------------------------
Based on the current RRC specification, we think the first issue that needs to clarified is which conditions above (yellow highlighted) can be regarded as an SDT failure. 
RA report is used for RACH parameter optimization, in our view, only RA-related information should be stored in RA report. In some of the above scenario/conditions, e.g. integrity check failure in SDT or T319a expiry, it may have nothing relevant to an RA procedure. In such case, it is not proper to log RA report. To be honest, these conditions, e.g. T319a expiry is more like a link failure problem. From our point of view, it is more suitable to use CEF report rather than RA report for such conditions.
Observation 1: RA report is targeted at RA problem not for other link problem.

Proposal 1: RAN2 discusses which condition can be considered an SDT failure firstly, whether only RA problem in SDT is an SDT failure or other conditions that SDT is stopped can also be considered as SDT failure.

RAN2 has agreed an indication in RA report whether RA-SDT procedure is successful or not. It is still FFS the details of the indication and whether it is a single flag or further differentiation of the failure scenarios are needed. We understand this FFS can be discussed when issue in proposal 1 has been concluded. That is to say, if SDT failure is only referring to RA problem in SDT procedure, then we do not need further differentiation of the failure scenario. Then similar to the on demand SI success indicator, one bit indicator for SDT success is enough. While if RAN2 conclusion there are more than one scenario that are considered as SDT failure and are suitable to be logged in RA report, then it may be beneficial to further indicate the SDT failure cause in the RA report. Having said that, as we analysis above, it seems to us the other failure scenario/conditions for SDT (except the RA problem case) has nothing to do with RA parameter optimization. We prefer a single explicit indication for SDT success is enough.
About how to implement the explicit indication for SDT success, one option is to reuse the legacy indication for on demand SI success (onDemandSISuccess IE). For example, the legacy indication can indicate whether the RA procedure is successful or not, it is not limited to on demand SI or SDT case. This is workable, as the network can know whether this RA procedure is for SDT or on demand SI from the PRACH resource information in RA report. However, this option needs to modify the name and description of the legacy onDemandSISuccess IE. We slightly prefer to introduce a new indicator for SDT case, which is simple and clean.

Proposal 2: use an explicit 1-bit indicator in RA report for whether RA-SDT procedure is successful or not
In [4], companies propose other SDT information, e.g. data volume in SDT case. We would like to share our view on it.
When initiating SDT, UE will check whether the SDT conditions are fulfilled. In MAC, UE will check the RSRP and pending UL data volume. Only if the RSRP of DL pathloss reference is above the configured sdt-RSRP-Threshold and the pending UL data volume is no more than the configured sdt-DataVolumeThreshold, the UE considers the condition for SDT fulfilled.
If these parameters, e.g. sdt-RSRP-Threshold or DataVolumeThreshold are not configured properly, the UE may wrongly initiate an SDT procedure or an SDT procedure may result in SDT failure. For example, when the RSRP threshold is set too low, the radio link is actually not good enough for data transmission in RRC inactive state, which may lead to SDT failure. Based on such consideration, we think it is reasonable to report the RSRP and pending data volume at the initiation of SDT which can be used for potential RA related SDT configuration optimization.
Besides SDT failure case, we think such reporting is also beneficial in SDT success case. Even if the RA-SDT is successful, it may not an optimal one, e.g. it succeeds after many RA attempts.
Based on the above analysis, we propose the following.

Proposal 3: when an RA procedure is for SDT (both for SDT failure or success), UE reports the DL RSRP and pending UL data volume at the time of SDT initiation.
3 Conclusion 

In this contribution, we discussed SDT information for RACH enhancement, and the observations and proposals include: 
Proposal 1: RAN2 discusses which condition can be considered an SDT failure firstly, whether only RA problem in SDT is an SDT failure or other conditions that SDT is stopped can also be considered as SDT failure.

Proposal 2: use an explicit 1-bit indicator in RA report for whether RA-SDT procedure is successful or not
Proposal 3: when an RA procedure is for SDT (both for SDT failure or success), UE reports the DL RSRP and pending UL data volume at the time of SDT initiation.
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