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1. Introduction
The following email discussion has been planned during the first session of SDT:

· [AT118-e][502][Sdata] UP open issues and CR to 38.321 (Huawei)

UP open issues and CR capturing agreed corrections

Deadline: To be set by rapporteur aiming to have company inputs and proposals by Friday

In this email contribution, we would like to have a discussion on tdocs/CRs submitted to AI 6.6.2 for the user plane of SDT.

===================================BEGIN=========================================
R2-2204533
Corrections to RA Trigger during the ongoing CG-SDT procedure
Samsung Electronics Co., Ltd
draftCR
Rel-17
38.321
17.0.0
NR_SmallData_INACTIVE-Core

R2-2204534
Corrections to UL TA handling upon Contention resolution during CG-SDT
Samsung Electronics Co., Ltd
draftCR
Rel-17
38.321
17.0.0
NR_SmallData_INACTIVE-Core

R2-2204973
Consideration on UP Remaining Issues of SDT
CATT
discussion
NR_SmallData_INACTIVE-Core

R2-2206066
Editor's correction to MAC spec for Small Data Transmission
Huawei, HiSilicon, Nokia, Nokia Shanghai Bell, ZTE Corporation, Sanechips
CR
Rel-17
38.321
17.0.0
1243
1
F
NR_SmallData_INACTIVE-Core

R2-2205045
Remaining user plane issues of SDT
NEC
discussion
Rel-17
NR_SmallData_INACTIVE-Core

R2-2205152
Consideration on Stored RSRP for CG-SDT TA validation
CATT
discussion
NR_SmallData_INACTIVE-Core

R2-2205214
Remaining UP open issues for SDT
Lenovo
discussion
Rel-17
NR_SmallData_INACTIVE-Core

R2-2205217
TP for RNAU with CG Type 1 and PDCP control PDU transmission
Lenovo
discussion
Rel-17
NR_SmallData_INACTIVE-Core

R2-2205243
Remaining issues of SDT UP aspects
Qualcomm Incorporated
discussion
Rel-17
NR_SmallData_INACTIVE-Core

R2-2205270
Discussion on remaining UP issues of SDT
OPPO
discussion
Rel-17
NR_SmallData_INACTIVE-Core

R2-2205289
Correction to TA validation for CG-SDT
Huawei, HiSilicon
CR
Rel-17
38.321
17.0.0
1270
-
F
NR_SmallData_INACTIVE-Core

R2-2205343
Collison of PUCCH and PUSCH for SDT
Sony
discussion
Rel-17
NR_SmallData_INACTIVE-Core

R2-2205550
User plane open issues for SDT
ZTE Corporation, Sanechips
discussion
Rel-17

R2-2205588
CG timer use in CG-SDT procedure
Ericsson
discussion
Rel-17
38.321
NR_SmallData_INACTIVE-Core

R2-2205597
Validation of CG-SDT occasions
Ericsson
discussion
Rel-17
38.321
NR_SmallData_INACTIVE-Core

R2-2205835
MAC procedure issues
Nokia, Nokia Shanghai Bell
CR
Rel-17
38.321
17.0.0
1286
-
F
NR_SmallData_INACTIVE-Core

R2-2205836
UP procedure issues
Nokia, Nokia Shanghai Bell
discussion
Rel-17
NR_SmallData_INACTIVE-Core

=====================================END=========================================

1.1
Issues addressed with Editor’s CR

Among the CRs/tdocs submitted above, from the rapporteur’s point of view, some of the proposals/text proposals can be easily agreed. For these types of issues, the rapporteur proposes to directly captured them into the MAC editor’s CR and can be directly examined in the review for the Editor’s CR. Such issues include:

· R2-2204534: When TAC is received by RAR during CG-SDT and contention resolution is not successful, the condition check is unnecessary for random access procedure initiated for SI request and vice versa.

· R2-2204973: The indication from RRC to MAC is to indicate to the MAC the expiry of the cg-SDT-TAT.

· R2-2204835: Change related to changing “to initiate” to “for performing”.

· R2-2205836: Change related to configuredGrantType1Allowed
For the issues above, since concrete agreements have been made and the above are just related to how to implement them in the spec, rapporteur proposes to include them in the editor’s CR directly and people can check on these issues by the Editor’s CR
2. Discussion 

2.1
TA validation for CG-SDT

On this issue, the following tdoc has been submitted

R2-2205243
Remaining issues of SDT UP aspects
Qualcomm Incorporated
discussion
Rel-17
NR_SmallData_INACTIVE-Core

R2-2205289
Correction to TA validation for CG-SDT
Huawei, HiSilicon
CR
Rel-17
38.321
17.0.0
1270
-
F
NR_SmallData_INACTIVE-Core

R2-2205835
MAC procedure issues
Nokia, Nokia Shanghai Bell
CR
Rel-17
38.321
17.0.0
1286
-
F
NR_SmallData_INACTIVE-Core

R2-2205152
Consideration on Stored RSRP for CG-SDT TA validation
CATT
discussion
NR_SmallData_INACTIVE-Core

2.1.1
R4 related aspects

In R2-2005243, Qualcomm points out the following

	In the latest NR MAC spec [1], RSRP based TA validation for CG-SDT procedure has been specified. UE should check the RSRP based TA whether is valid or not in the CG-SDT initiation phase. The UE behavior is captured to compare the current RSRP value of downlink pathloss reference with the stored downlink reference RSRP value, and to check whether the difference is increased or decreased more than a configured threshold. The detailed calculation schemes of the downlink pathloss reference RSRP value refers to the RAN4 spec. Further, RAN2 sent LS [2] to RAN4 informing RAN2 agreement, and request RAN4 to provide any feedback if necessary. 

However, it seems that current RAN4 spec [3] only focus on the definition of the timing reference about the calculation of downlink reference RSRP without detailed UE procedure description. Even in legacy NR spec, it is not a usual way to spec the UE MAC behaviour in RAN4 spec which results in unclear UE MAC behaviour. Thus, we believe UE behaviour is still unclear for some cases in RAN2 specification. For example, if there are several CG-SDT procedures when UE in RRC_INACTIVE, and there is no configured measObject in the previous SDT session in RRC_INACTIVE when UE checks TA validation in current SDT session, whether UE updates RSRP of downlink reference or not when UE receives the Timing Advance Command MAC CE should be specified in the MAC spec. At least from RAN2 spec perspective, we believe such UE behavior should be clearly defined. Thus, we have following proposals. UE should update the stored downlink pathloss reference with the current RSRP value of the downlink pathloss reference if Timing Advance Command MAC CE is received instead of simply referring to the RAN4 spec.

Proposal 1: RAN2 spec should capture the following UE behavior instead of referring to RAN4 spec. UE should update the stored RSRP value of the downlink pathloss reference with the current RSRP value of the downlink pathloss reference if Timing Advance Command MAC CE is received.

[1] TS 38.321 V17.0.0, NR Medium Access Control (MAC) protocol specification (Release 17), 3GPP.

[2] R2-2204269, LS on TA validation for CG-SDT, RAN2.

[3] TS 38.133 V17.5.0, NR Requirements for support of radio resource management (Release 17), 3GPP.


Based on the proposal from QC, we think the following text proposal can be added:

	The MAC entity shall, when receiving the configuration for CG-SDT:

1>
if the UE is configured with measObject for the serving cell where the UE receives configuration for CG-SDT:

2>
store the RSRP of the downlink pathloss reference derived based on the measObject configured for the serving cell as in TS 38.331.

The MAC entity shall, if the cg-SDT-TimeAlignmenTimer is running:
1>
if Timing Advance Command MAC CE is received as in clause 5.2; or 

1>
if Timing Advance Command was received in a Random Access Response message or in a MsgB and the Random Access Procedure is successfully completed as in clause 5.2:

2>
update the stored downlink pathloss reference with the current RSRP value of the downlink pathloss reference as in TS 38.331 [5].


Based on the dicsussion above and the text proposal, the rapporteur proposes the following question

Question1: Do companies think that the MAC spec should capture that the RSRP for downlink pathloss reference for TA validation is updated when a TAC MAC CE is received during CG-SDT?

	Company
	Yes/No
	Comments

	LG
	No
	RAN2 already sent LS (R2-2204269) to RAN4 regarding this issue last meeting. RAN4 will discuss how to capture it in their specification in this meeting.

	Intel
	Yes
	

	ASUSTeK
	Yes
	

	Samsung
	No
	Same view as LG

	CATT
	Yes, but
	During the SDT procedure, NTA may be updated via Timing Advance Command MAC CE. 
So, we think it is reasonable to capture the following text.

1>
if Timing Advance Command MAC CE is received as in clause 5.2; or 

1>
if Timing Advance Command was received in a Random Access Response message or in a MsgB and the Random Access Procedure is successfully completed as in clause 5.2:

2>
update the stored downlink pathloss reference with the current RSRP value of the downlink pathloss reference as in TS 38.331 [5].
However, it may happen in the following case:

- cg-SDT-TimeAlignmenTimer expires before SDT data/signalling arrives. Then the UE initiates RA-SDT. At the end of RA-SDT, the network may keep the UE into RRC_INACTIVE state directly via RRCRelease message where previous CG-SDT configuration is maintained or new CG-SDT configuration is included. In this case, there is no concept of measObject as measObject is only used in RRC_CONNECTED state while cg-SDT-TimeAlignmenTimer is not running. It cannot be covered by current changes. So we want to clarify further to include the case:
1>
if CG-SDT is maintained or configured for the UE for the serving cell where the UE receivesRRCRelease:

2>
store the RSRP of the downlink pathloss reference configured for the serving cell as in TS 38.331.

Considering the UE only compares the stored downlink pathloss reference RSRP value and the current RSRP value of the downlink pathloss reference when it initiates SDT procedure, we think with the above change, the UE doesn’t need to update the stored RSRP value of the downlink pathloss reference with the current RSRP value of the downlink pathloss reference if Timing Advance Command MAC CE is received while the cg-SDT-TimeAlignmenTimer is running.

	ZTE
	No strong view
	It is likely that some alignment with RAN4 specs may be needed after RAN4 reviews our text but the proposal from QC looks reasonable to us in any case. No strong view. 


In R2-2205289, Huawei has pointed out that that R4 spec is about the validity of RSRP for the stored RSRP and current RSRP, rather than the condition for TA to be valid. This can be seen from below in the current R4 spec:
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The following text proposal has been provided by Huawei
	5.27.2
TA Validation for CG-SDT

RRC configures the following parameters for validation for CG-SDT:
-
cg-SDT-RSRP-ChangeThreshold: RSRP threshold for the increase/decrease of RSRP for time alignment validation.

The MAC entity shall:

1>
if the UE is configured with measObject for the Serving Cell where the UE receives configuration for CG-SDT:
2>
store the RSRP of the downlink pathloss reference derived based on the measObject configured for the Serving Cell as in TS 38.331 [5].

The MAC entity shall consider the TA of the initial CG-SDT transmission with CCCH message to be valid when the following conditions are fulfilled:

1> The RSRP values for the stored downlink pathloss reference and the current downlink pathloss reference are valid according to TS 38.133 [11];

1>
Compared to the stored downlink pathloss reference RSRP value, the current RSRP value of the downlink pathloss reference calculated as in TS 38.331 [5] has not increased/decreased by more than cg-SDT-RSRP-ChangeThreshold, if configured;

1>
cg-SDT-TimeAlignmentTimer is running.


Based on the text proposal above, the rapporteur would like to ask the question below
Question2: Do companies agree that MAC spec should cite a reference to R4 spec for the validity of RSRP and take it as a condition for TA-validation?

	Company
	Yes/No
	Comments

	LG
	No
	Current text is enough.

	Intel
	Yes
	

	Samsung
	No
	Current text is sufficient

	CATT
	Yes
	

	ZTE
	Yes
	We think both RRC and RAN4 specs should be used as reference in the end. RRC is for how to derive the RSRP and RAN4 spec is for the timing of the RSRP derivation. So, somehow we need both in the end. 


2.1.2
TA validation when RA-SDT is selected or between CG-SDT

The following tdoc has been proposed on this issue
R2-2205270
Discussion on remaining UP issues of SDT
OPPO
discussion
Rel-17
NR_SmallData_INACTIVE-Core

Within the tdoc above by OPPO, the following has been proposed:

	For CG-SDT initiation, one of the most important condition for CG-SDT triggering is that TA of the configured grant Type 1 resource is valid. Except CG-SDT-TAT, RSRP -based TA validation is also applied for initial CG-SDT transmission with CCCH message. As agreed in previous meeting, RSRP change is the DL RSRP difference between the time of receiving RRCRelease with suspendConfig and initial CG-SDT transmission.

Agreements

Downlink RSRP reference at the time of receiving RRCRelease with suspendConfig for the RSRP-based TA validation is determined by the MO configured for the cell where the UE is released from RRC_CONNECTED to RRC_INACTIVE.  FFS if there is any issues from RAN4 raised
Regarding to the downlink RSRP reference at the time of receiving RRCRelease with suspendConfig, RAN2 agreed the RSRP is determined by the MO configured for the cell where the UE is released from RRC_CONNECTED to RRC_INACTIVE, which are also captured in latest TS 38.321.

RRC configures the following parameters for validation for CG-SDT:

-
cg-SDT-RSRP-ChangeThreshold: RSRP threshold for the increase/decrease of RSRP for time alignment validation.

The MAC entity shall:

1>
if the UE is configured with measObject for the serving cell where the UE receives configuration for CG-SDT:

2>
store the RSRP of the downlink pathloss reference derived based on the measObject configured for the serving cell as in TS 38.331.
The MAC entity shall consider the TA of the initial CG-SDT transmission with CCCH message to be valid when the following condition is fulfilled:

1>
compared to the stored downlink pathloss reference RSRP value, the current RSRP value of the downlink pathloss reference calculated as specified in TS 38.133 [11] has not increased/decreased by more than cg-SDT-RSRP-ChangeThreshold, if configured;

1>
cg-SDT-TimeAlignmentTimer is running.
For the scenario that UE receives a RRCRelease message with suspendConfig after a successfully completed CG-SDT procedure, NW can still configure CG-SDT resources in suspendConfig. While there is no available MO for UE since UE is released from RRC_INACTIVE to RRC_INACTIVE. And in that case, the TA validation of CG-SDT transmission can not be fulfilled even UE has valid TA and CG resource, which may cause resource waste. One possible solution is to limit the RSRP-based TA validation to initial CG-SDT transmission with CCCH message of initial SDT procedure, then UE does not need to perform RSRP-based TA validation for the following CG-SDT procedure. Another way is to remove the restriction on DL RSRP determination, i.e. DL reference RSRP evaluation is not only rely on MO configuration. 
Proposal 1 RAN2 confirms whether RSRP-based TA validation can be used for the initial CG-SDT transmission of non-initial CG-SDT procedure.


In R2-2205152, the following has been argued by CATT:
	In RAN2#117 e-meeting, it was agreed:
Agreements

1.
Downlink RSRP reference at the time of receiving RRCRelease with suspendConfig for the RSRP-based TA validation is determined by the MO configured for the cell where the UE is released from RRC_CONNECTED to RRC_INACTIVE.  FFS if there is any issues from RAN4 raised

And the corresponding text in TS 38.321 is shown below.
5.27.2
TA Validation for CG-SDT

RRC configures the following parameters for validation for CG-SDT:

-
cg-SDT-RSRP-ChangeThreshold: RSRP threshold for the increase/decrease of RSRP for time alignment validation.

The MAC entity shall:

1>
if the UE is configured with measObject for the Serving Cell where the UE receives configuration for CG-SDT:

2>
store the RSRP of the downlink pathloss reference derived based on the measObject configured for the Serving Cell as in TS 38.331.
The MAC entity shall consider the TA of the initial CG-SDT transmission with CCCH message to be valid when the following condition is fulfilled:

1>
compared to the stored downlink pathloss reference RSRP value, the current RSRP value of the downlink pathloss reference calculated as specified in TS 38.133 [11] has not increased/decreased by more than cg-SDT-RSRP-ChangeThreshold, if configured;

1>
cg-SDT-TimeAlignmentTimer is running.

However, “measObject” is a concept for the UE in RRC_CONNECTED. If a UE transmits small data via RA-SDT, and then the NW keeps the UE into RRC_INACTIVE state directly via RRCRelease message which contains the configuration for CG-SDT. In this case, there is no measObject for the serving cell.
The UE may use RA-SDT for small data transmission but keep CG-SDT configuration. During the SDT procedure, NTA may be updated via Timing Advance Command MAC CE. At the end of SDT, the NW may keep the UE into RRC_INACTIVE state directly via RRCRelease message where CG-SDT configuration is absent. That means previous CG-SDT configuration is maintained. Then in this case, it is not clear how the UE obtains the stored downlink pathloss reference RSRP value based on current agreement.
Observation 1: It is not clear how the UE obtains the stored downlink pathloss reference RSRP value:
· When a UE in RRC_INACTIVE transmits small data via RA-SDT, then the NW keeps the UE into RRC_INACTIVE state directly via RRCRelease message which contains the configuration for CG-SDT.
· When NTA is updated via Timing Advance Command MAC CE during SDT while previous CG-SDT configuration is maintained at the end of SDT (i.e. CG-SDT configuration is absent within RRCRelease message).
Considering the UE only compares the stored downlink pathloss reference RSRP value and the current RSRP value of the downlink pathloss reference at the start of SDT procedure, in order to cover the two cases in observation 1, we propose to update the stored RSRP of the downlink pathloss reference for TA validation for CG-SDT to the RSRP of the downlink pathloss reference derived based on the cell where the UE receives RRCRelease message. And the UE updates the stored RSRP of the downlink pathloss reference for TA validation for CG-SDT upon the UE receives RRCRelease message while the UE has CG-SDT configuration.
Proposal 1: The UE stores RSRP of the downlink pathloss reference for TA validation for CG-SDT when the UE enters RRC_INACTIVE upon reception of RRCRelease message while the UE has CG-SDT configuration.
Proposal 2: The stored RSRP of the downlink pathloss reference for TA validation for CG-SDT is derived based on the cell where the UE receives RRCRelease message.



On the points made by CATT above, the rapporteur would like to say that even if the UE may chose RA-SDT instead of CG-SDT, this derivation of pathloss reference is actually performed when the UE receives RRCRelease message with CG-SDT configuration. Hence, this initilization of pathloss reference  is independent from what type of SDT is selected. Also, the pathloss reference should also be updated by any TAC received when CG-SDT is configured, even for TAC received during RA-SDT. 

On the points made by Oppo above, we would like to emphasize that the use of MeasObject is only for the initialization of the pathloss reference when the UE moves from RRC_CONNECTED to RRC_INACTIVE. For initial CG-SDT not immedicately after the RRC state transition, this pathloss derivation is not applicable. 
Question3: Do companies agree that

(a)  the UE should derive and store the RSRP for pathloss reference when measObject is configured for the servingCell when the UE moves from RRC_CONNECTED to RRC_INACTIVE receiving CG-SDT configuration, even if the UE chooses RA-SDT? (In this way, no spec change is required)
(b) The pathloss reference for CG-SDT can be updated by any TAC received when CG-SDT is configured, even for the TAC received during RA-SDT procedure?
	Company
	(a)

Yes/No
	(b)

Yes/No
	Comments

	LG
	No
	No
	The original intention is that RSRP change is evaluated based on the DL RSRP difference between the time of receiving RRCRelease with suspendConfig and initial CG-SDT transmission. The issue can be resolved by removing linkage to MO if MO is not available.

	Intel
	Yes
	Yes
	

	ASUSTeK
	Yes
	Yes
	

	Samsung
	No
	No
	RSRP change should be evaluated based on the DL RSRP difference between the time of receiving RRCRelease with suspendConfig and initial CG-SDT transmission.

So UE should store the DL RSRP at the time of receiving RRCRelease with suspendConfig

	CATT
	Yes
	Yes, but
	As illustrated in Question 1, cg-SDT-TimeAlignmenTimer expires before SDT data/signalling arrives. Then the UE initiates RA-SDT. At the end of RA-SDT, the network may keep the UE into RRC_INACTIVE state directly via RRCRelease message where previous CG-SDT configuration is maintained or new CG-SDT configuration is included. But according to the proposed changed, the UE only updates pathloss reference for CG-SDT by any TAC if the cg-SDT-TimeAlignmenTimer is running. It cannot cover the above case and it is not equal to (b). We wonder how to capture (b) in TS.

	ZTE
	Wait for RAN4 input
	Yes
	Our understanding is that only b is required but we can wait for RAN4 reply. 


2.1.3
Optionality of measObject
	1. Section 5.27.2: Remove the if condition and directly apply the RSRP condition for the Serving Cell in which the CG-SDT configuration is received.

2. Section 5.27.2: Change the text to “Upon the first CG-SDT transmission with CCCH message (as specified in 5.8.2), the MAC entity shall consider the TA to be valid when the following conditions are fulfilled:”


Nokia has also provided the following text proposal:
	5.27.2
TA Validation for CG-SDT

RRC configures the following parameters for validation for CG-SDT:

-
cg-SDT-RSRP-ChangeThreshold: RSRP threshold for the increase/decrease of RSRP for time alignment validation.

The MAC entity shall
 for the Serving Cell where the UE receives configuration for CG-SDT:

1>
store the RSRP of the downlink pathloss reference derived based on the measObject configured for the Serving Cell as in TS 38.331.
Upon the first CG-SDT transmission with CCCH message (as specified in 5.8.2), the MAC entity shall consider the TA to be valid when the following conditions are fulfilled:

1>
compared to the stored downlink pathloss reference RSRP value, the current RSRP value of the downlink pathloss reference calculated as specified in TS 38.133 [11] has not increased/decreased by more than cg-SDT-RSRP-ChangeThreshold, if configured;

1>
cg-SDT-TimeAlignmentTimer is running.


We agree with the arguments above that measObject is mandatory configured for RRC_CONNECTED for serving cell. Hence, it is always present when the UE receives RRCRelease with suspendCOnfig and moves from RRC_CONNECTED to RRC_INACTIVE. However, there also exists another case when the UE is already in RRC_INACTIVE while receives CG-SDT configurations by RRCRelease message that terminates the previous CG-SDT procedure. In this case, the measObject is not configured and this condition is not satisfied. 
The rapportuer would like to ask the following question:

Question4: Do companies agree with the TP above for RSRP-based TA validation that there is no need for a condition for “if measObject is configured”?

	Company
	Yes/No
	Comments

	LG
	Yes
	The issue is identified with MO, and it is cleanest way to remove linkage to MO.

	Intel
	Yes
	

	ASUSTeK
	Yes
	

	Samsung
	Yes with comments
	Ok with first change related to MO.

Second change “Upon the first CG-SDT transmission with CCCH message” seems not correct. The validation should be performed before CG-SDT transmission. So second change is not needed or change ‘upon’ to ‘for’.

	CATT
	Depend on the above questions
	It depends on conclusions of the above questions. If (b) in question 3 can be captured correctly, it is ok to limit it to only cover the case that the UE moves from RRC_CONNECTED to RRC_INACTIVE.


	ZTE
	yes
	


2.2 BWP selection

The following tdoc has been proposed on this issue
R2-2205550
User plane open issues for SDT
ZTE Corporation, Sanechips
discussion
Rel-17

ZTE has pointed out that 
	In case of RACH procedure, it was agreed that UE first selects the carrier (NUL/SUL) and then makes the BWP selection before selecting the RACH resources. It was also agreed that CG resources can be configured either on NUL or SUL or both. Further, CG-SDT resources can also be configured in initial UL BWP and for REDCAP UE the initial UL BWP may be different to normal UEs. Hence, before checking the validity of the CG resources and selecting CG-SDT, the UE has to choose a carrier and a given BWP. In the current MAC procedure, UE preselects the carrier. However, it is not clear which BWP the UE chooses to check for the existence of valid CG-SDT resource. Implicitly, this has to be done by selecting a BWP first. In other words, a REDCAP UE with a separate initialUplinkBWP-RedCap configured should select the separate REDCAP initial BWP whilst other UEs (non-REDCAP) select the initial BWP. However, in theory it can also be argued that even if the UE is a REDCAP UE, the network could still configure the CG-SDT resources on non-REDCAP initial BWP. This would also work because once the transmission is made on the CG-SDT resource, the network anyway knows that it is a REDCAP UE (even if the transmission is over non-REDCAP BWP).

However, when we agreed that CG-SDT resources can only be configured on initial BWP, we also agreed that in case of REDCAP, the initial BWP is the REDCAP initial BWP (if configured). 

Agreement
RAN1 confirms that the separate BWP in case of RedCap may still be considered as the initial BWP and SDT resources (both CG-SDT and RA-SDT) can hence be configured on this BWP for RedCap UEs.

Based on this, our understanding is that in case of REDCAP UE, separate initial BWP shall be the REDCAP initial BWP (if it is configured). Hence, we propose the following: 

Proposal 3: For the selection between CG-SDT and RA-SDT, a REDCAP UE shall check for the existence of valid CG resource on the REDCAP initial BWP (if it is configured, otherwise, initial BWP is used) and non-REDCAP UE shall check for the existence of valid CG resource on the initial BWP.


The following changes are proposed for the MAC spec to implement the above.
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Question5: Do companies agree with the TP above for the BWP procedures for REDCAP UE?

	Company
	Yes/No
	Comments

	LG
	No
	We have some sympathy for the proposal, but the TP is not correct.

If the UE selects SUL carrier, there is no step to select UL BWP, and the last change makes confusion.

In addition, the meaning of “RedCap UE” is not clear. This kind of terminology is not used in MAC specification.

	Intel
	Yes
	We have sympathy to clarify the BWP proc for RedCap UEs

	ASUSTeK
	Yes
	

	Samsung
	Yes
	

	CATT
	Yes
	

	ZTE
	Yes
	Some refinement of the wording would be needed as commented above by LG. But the main point is to clarify which BWP the UE uses for the CG-SDT. This needs to be clear in the procedure and is currently missing. 


2.3
Stopping CGT after downlink ACK

The following tdoc has proposed an issue for this 

R2-2205588
CG timer use in CG-SDT procedure
Ericsson
discussion
Rel-17
38.321
NR_SmallData_INACTIVE-Core

Ericsson thinks that when DL ack is received, the transmission is acknowledged that and then the HARQ process can be free to use CG occasion for new transmission and CGT should be stopped. But the current spec does not stop the CGT even when the ACK is already received. 

The following text proposal is provided:
	< Unmodified parts omitted >

5.3.1
DL Assignment reception

Downlink assignments received on the PDCCH both indicate that there is a transmission on a DL-SCH for a particular MAC entity and provide the relevant HARQ information.

When the MAC entity has a C-RNTI, Temporary C-RNTI, or CS-RNTI, the MAC entity shall for each PDCCH occasion during which it monitors PDCCH and for each Serving Cell:

1>
if a downlink assignment for this PDCCH occasion and this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI, or Temporary C‑RNTI, or G-RNTI:

2>
if this is the first downlink assignment for this Temporary C-RNTI:

3>
consider the NDI to have been toggled.

2>
if the downlink assignment is for the MAC entity's C-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity's CS-RNTI or G-CS-RNTI, or a configured downlink assignment for unicast or MBS multicast; or

2>
if the downlink assignment is for the MAC entity's G-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity's CS-RNTI or G-CS-RNTI, or other G-RNTI, or C-RNTI, or a configured downlink assignment for unicast or MBS multicast:
3>
consider the NDI to have been toggled regardless of the value of the NDI.

2>
if this is the first downlink assignment after initial transmission for CG-SDT with CCCH message as in clause 5.4.1:

3>
stop the cg-SDT-RetransmissionTimer for the corresponding HARQ process for initial transmission with CCCH message.
3>  stop the configuredGrantTimer for the corresponding HARQ process.
2>
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity.

< Unmodified parts omitted >


On the change above, the rapporteur has the same understanding that the CGT should also be stopped. However, we would like to provide a slight modification for the TP above, also based on the latest Editor’s correction to SDT in [2].

	5.3.1
DL Assignment reception

Downlink assignments received on the PDCCH both indicate that there is a transmission on a DL-SCH for a particular MAC entity and provide the relevant HARQ information.

When the MAC entity has a C-RNTI, Temporary C-RNTI, or CS-RNTI, the MAC entity shall for each PDCCH occasion during which it monitors PDCCH and for each Serving Cell:

1>
if a downlink assignment for this PDCCH occasion and this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI, or Temporary C‑RNTI, or G-RNTI:

2>
if this is the first downlink assignment for this Temporary C-RNTI:

3>
consider the NDI to have been toggled.

2>
if the downlink assignment is for the MAC entity's C-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity's CS-RNTI or G-CS-RNTI, or a configured downlink assignment for unicast or MBS multicast; or

2>
if the downlink assignment is for the MAC entity's G-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity's CS-RNTI or G-CS-RNTI, or other G-RNTI, or C-RNTI, or a configured downlink assignment for unicast or MBS multicast:
3>
consider the NDI to have been toggled regardless of the value of the NDI.


2>
stop the cg-SDT-RetransmissionTimer, if it is running, for the corresponding HARQ process for initial transmission with CCCH message.
2>
stop the configuredGrantTimer, if it is running, for the corresponding HARQ process for initial transmission with CCCH message.
2>
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity.

1>
else if a downlink assignment for this PDCCH occasion has been received for this Serving Cell on the PDCCH for the MAC entity's CS-RNTI or G-CS-RNTI:

2>
if the NDI in the received HARQ information is 1:

3>
consider the NDI for the corresponding HARQ process not to have been toggled;

3>
indicate the presence of a downlink assignment for this Serving Cell and deliver the associated HARQ information to the HARQ entity.

2>
if the NDI in the received HARQ information is 0:

3>
if PDCCH contents indicate SPS deactivation:

4>
clear the configured downlink assignment for this Serving Cell (if any);

4>
if the timeAlignmentTimer, associated with the TAG containing the Serving Cell on which the HARQ feedback is to be transmitted, is running:

5>
indicate a positive acknowledgement for the SPS deactivation to the physical layer.

3>
else if PDCCH content indicates SPS activation:

4>
store the downlink assignment for this Serving Cell and the associated HARQ information as configured downlink assignment;

4>
initialise or re-initialise the configured downlink assignment for this Serving Cell to start in the associated PDSCH duration and to recur according to rules in clause 5.8.1;

For each Serving Cell and each configured downlink assignment, if configured and activated, the MAC entity shall:

1>
if the PDSCH duration of the configured downlink assignment does not overlap with the PDSCH duration of a downlink assignment received on the PDCCH for this Serving Cell:

2>
instruct the physical layer to receive, in this PDSCH duration, transport block on the DL-SCH according to the configured downlink assignment and to deliver it to the HARQ entity;

2>
set the HARQ Process ID to the HARQ Process ID associated with this PDSCH duration;

2>
consider the NDI bit for the corresponding HARQ process to have been toggled;

2>
indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity.

For configured downlink assignments without harq-ProcID-Offset, the HARQ Process ID associated with the slot where the DL transmission starts is derived from the following equation:

HARQ Process ID = [floor (CURRENT_slot × 10 / (numberOfSlotsPerFrame × periodicity))] modulo nrofHARQ-Processes
where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame] and numberOfSlotsPerFrame refers to the number of consecutive slots per frame as specified in TS 38.211 [8].

For configured downlink assignments with harq-ProcID-Offset, the HARQ Process ID associated with the slot where the DL transmission starts is derived from the following equation:

HARQ Process ID = [floor (CURRENT_slot × 10 / (numberOfSlotsPerFrame × periodicity))] modulo nrofHARQ-Processes + harq-ProcID-Offset
where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame] and numberOfSlotsPerFrame refers to the number of consecutive slots per frame as specified in TS 38.211 [8].

NOTE 1:
In case of unaligned SFN across carriers in a cell group, the SFN of the concerned Serving Cell is used to calculate the HARQ Process ID used for configured downlink assignments.
NOTE 2:
CURRENT_slot refers to the slot index of the first transmission occasion of a bundle of configured downlink assignment.

When the MAC entity needs to read BCCH, the MAC entity may, based on the scheduling information from RRC:

1>
if a downlink assignment for this PDCCH occasion has been received on the PDCCH for the SI-RNTI;

2>
indicate a downlink assignment and redundancy version for the dedicated broadcast HARQ process to the HARQ entity.


Companies are invited to provide feedback for the TP above:

Question6: Do companies agree with the TP above for stopping CGT when DL acknowledgement is received for initial CG-SDT?

	Company
	Yes/No
	Comments

	LG
	Yes but..
	We are wondering why the last part, i.e. “for initial transmission with CCCH message” is needed.

	Intel
	Yes
	

	Samsung
	Yes
	

	CATT
	Yes
	

	ZTE
	Yes
	


2.4
SSB selection for CG-SDT

The following tdoc has proposed an issue for this 

R2-2205835
MAC procedure issues
Nokia, Nokia Shanghai Bell
CR
Rel-17
38.321
17.0.0
1286
-
F
NR_SmallData_INACTIVE-Core

The following has been captured in the tdoc above for SSB selection in CG-SDT, with a little restructuring into issue (a) and issue (b)
	(a) Currently, the description does not restrict that the SSB cannot be changed for re-transmissions of the initial CG-SDT message. 
(b) Furthermore, in case the initial CG-SDT transmission has not been successfully performed, RA procedure should not be triggered, ie., RA procedure can be only initiated during subsequent SDT phase after the NW has received the CCCH message.


Also, the following text proposal has been provided.

	5.8.2
Uplink

There are two types of transmission without dynamic grant:

-
configured grant Type 1 where an uplink grant is provided by RRC, and stored as configured uplink grant;

-
configured grant Type 2 where an uplink grant is provided by PDCCH, and stored or cleared as configured uplink grant based on L1 signalling indicating configured uplink grant activation or deactivation.

Type 1 and Type 2 are configured by RRC for a Serving Cell per BWP. Multiple configurations can be active simultaneously in the same BWP. For Type 2, activation and deactivation are independent among the Serving Cells. For the same BWP, the MAC entity can be configured with both Type 1 and Type 2.

Only configured grant Type 1 can be configured for CG-SDT. CG-SDT can only be configured on initial BWP.
RRC configures the following parameters when the configured grant Type 1 is configured:

-
cs-RNTI: CS-RNTI for retransmission;

-
cg-SDT-RSRP-ThresholdSSB: an RSRP threshold configured for SSB selection for CG-SDT;

-
periodicity: periodicity of the configured grant Type 1;

-
timeDomainOffset: Offset of a resource with respect to SFN = timeReferenceSFN in time domain;

-
timeDomainAllocation: Allocation of configured uplink grant in time domain which contains startSymbolAndLength (i.e. SLIV in TS 38.214 [7]) or startSymbol (i.e. S in TS 38.214 [7]);

-
nrofHARQ-Processes: the number of HARQ processes for configured grant;

-
harq-ProcID-Offset: offset of HARQ process for configured grant configured with cg-RetransmissionTimer for operation with shared spectrum channel access;
-
harq-ProcID-Offset2: offset of HARQ process for configured grant not configured with cg-RetransmissionTimer;

-
timeReferenceSFN: SFN used for determination of the offset of a resource in time domain. The UE uses the closest SFN with the indicated number preceding the reception of the configured grant configuration.
RRC configures the following parameters when the configured grant Type 2 is configured:

-
cs-RNTI: CS-RNTI for activation, deactivation, and retransmission;

-
periodicity: periodicity of the configured grant Type 2;

-
nrofHARQ-Processes: the number of HARQ processes for configured grant;

-
harq-ProcID-Offset: offset of HARQ process for configured grant configured with cg-RetransmissionTimer for operation with shared spectrum channel access;
-
harq-ProcID-Offset2: offset of HARQ process for configured grant not configured with cg-RetransmissionTimer.
RRC configures the following parameter when retransmissions on configured uplink grant is configured:

-
cg-RetransmissionTimer: the duration after a configured grant (re)transmission of a HARQ process when the UE shall not autonomously retransmit that HARQ process.

Upon configuration of a configured grant Type 1 for a BWP of a Serving Cell by upper layers, the MAC entity shall:

1>
store the uplink grant provided by upper layers as a configured uplink grant for the indicated BWP of the Serving Cell;

1>
initialise or re-initialise the configured uplink grant to start in the symbol according to timeDomainOffset, timeReferenceSFN, and S (derived from SLIV or provided by startSymbol as specified in TS 38.214 [7]), and to reoccur with periodicity.

After an uplink grant is configured for a configured grant Type 1, the MAC entity shall consider sequentially that the Nth (N >= 0) uplink grant occurs in the symbol for which:

[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =
 (timeReferenceSFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + timeDomainOffset × numberOfSymbolsPerSlot + S + N × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot).

For an uplink grant configured for configured grant Type 1 for CG-SDT on the selected uplink carrier as in clause 5.27, when CG-SDT procedure is ongoing, for each configured grant valid according to TS 38.214 [7] for which the above formula is satisfied, the MAC entity shall:

1>
if this is the first transmission of the CG-SDT with CCCH message in this CG-SDT procedure and if at least one SSB associated with the configured grant with SS-RSRP above cg-SDT-RSRP-ThresholdSSB is available:
2>
select an SSB from the at least one SSB configured associated with the configured grant with SS-RSRP above cg-SDT-RSRP-ThresholdSSB;

2>
indicate the SSB index to the lower layers;

2>
consider the configured uplink grant as valid.

1>
else if  PDCCH addressed to C-RNTI has not been received after the first transmission of the CG-SDT with CCCH message performed according to clause 5.4.1, and the SSB selected for the first transmission of the CG-SDT with CCCH message has SS-RSRP above cg-SDT-RSRP-ThresholdSSB (i.e., for retransmission of initial transmission of CG-SDT):
2>
indicate the same SSB index selected for the first transmission of the CG-SDT with CCCH message to the lower layers;

2>
consider the configured uplink grant as valid.

1>
else if PDCCH addressed to C-RNTI after the first transmission of the CG-SDT with CCCH message has been received (i.e., subsequent new CG-SDT transmission):

2>
if the SS-RSRP of an SSB corresponding to the configured uplink grant is above the cg-SDT-RSRP-ThresholdSSB:
3>
indicate the SSB index corresponding to the configured uplink grant to the lower layers;

3>
consider this configured uplink grant as valid.
2>
else:

3>
initiate Random Access procedure in clause 5.1.

After an uplink grant is configured for a configured grant Type 2, the MAC entity shall consider sequentially that the Nth (N >= 0) uplink grant occurs in the symbol for which:

[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =
[(SFNstart time × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slotstart time × numberOfSymbolsPerSlot + symbolstart time) + N × periodicity] modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot).

where SFNstart time, slotstart time, and symbolstart time are the SFN, slot, and symbol, respectively, of the first transmission opportunity of PUSCH where the configured uplink grant was (re-)initialised.

If cg-nrofPUSCH-InSlot or cg-nrofSlots is configured for a configured grant Type 1 or Type 2, the MAC entity shall consider the uplink grants occur in those additional PUSCH allocations as specified in clause 6.1.2.3 of TS 38.214 [7].

NOTE:
In case of unaligned SFN across carriers in a cell group, the SFN of the concerned Serving Cell is used to calculate the occurrences of configured uplink grants.
When the configured uplink grant is released by upper layers, all the corresponding configurations shall be released and all corresponding uplink grants shall be cleared.

The MAC entity shall:

1>
if at least one configured uplink grant confirmation has been triggered and not cancelled; and

1>
if the MAC entity has UL resources allocated for new transmission:

2>
if, in this MAC entity, at least one configured uplink grant is configured by configuredGrantConfigToAddModList:

3>
instruct the Multiplexing and Assembly procedure to generate a Multiple Entry Configured Grant Confirmation MAC CE as defined in clause 6.1.3.31.
2>
else:
3>
instruct the Multiplexing and Assembly procedure to generate a Configured Grant Confirmation MAC CE as defined in clause 6.1.3.7.

2>
cancel all triggered configured uplink grant confirmation(s).

For a configured grant Type 2, the MAC entity shall clear the configured uplink grant(s) immediately after first transmission of Configured Grant Confirmation MAC CE or Multiple Entry Configured Grant Confirmation MAC CE which confirms the configured uplink grant deactivation.
Retransmissions use:

-
repetition of configured uplink grants; or

-
received uplink grants addressed to CS-RNTI; or

-
configured uplink grants with cg-RetransmissionTimer configured.


2.4.1
Issue (a)
For issue (a), the rapporteur would like to point out the understanding for issue (a) that “the description does not restrict that the SSB cannot be changed for re-transmissions of the initial CG-SDT message.” is wrong. This can be seen from the following part of spec. 

	1>
if at least one SSB configured for CG-SDT with SS-RSRP above cg-SDT-RSRP-ThresholdSSB is available:
2>
if after initial transmission for CG-SDT with CCCH message has been performed according to clause 5.4.1, PDCCH addressed to the MAC entity's C-RNTI has been received, and the SSB corresponding to the configured UL grant has the same SSB index as the SSB selected for initial transmission for CG-SDT with CCCH message (i.e., SSB for retransmission of initial transmission of CG-SDT); or

2>
if the RSRP of the SSB corresponding to the configured uplink grant is above the cg-SDT-RSRP-ThresholdSSB: (i.e., SSB for initial and subsequent new CG-SDT transmission):

3>
indicate the SSB index corresponding to the configured uplink grant to the lower layer;

3>
consider this configured uplink grant as valid.
1>
else:

2>
initiate Random Access procedure in clause 5.1.


Question7(a): Do companies agree that the current spec already covers the case the SSB cannot be changed for re-transmissions of the initial CG-SDT message, thus no spec change is needed?

	Company
	Yes/No
	Comments

	LG
	Comments
	Nokia’s TP is better than current text.

	Intel
	See comment
	Suggested TP from Nokia seems clearer e.g. “the SSB selected for the first transmission of the CG-SDT with CCCH message has SS-RSRP above cg-SDT-RSRP-ThresholdSSB (i.e., for retransmission of initial transmission of CG-SDT)” 

	Samsung
	Comments
	Agree with Nokia’s TP. It is clearer than current text

	CATT
	Comments
	We prefer Nokia’s TP.

	ZTE
	Yes
	We agree with comments from the rapporteur. We are open to further clarifications if companies think this is useful. 


2.4.2
Issue (b)
For issue (b), we think issues indeed exist that the RACH procedure can be triggered even before ACK is not received for initial CG-SDT procedure. 

Question7(b): Do companies agree that RA procedure can be only initiated during subsequent SDT phase after the NW has received the CCCH message during CG-SDT?
	Company
	Yes/No
	Comments

	LG
	Yes
	

	Intel
	No
	We prefer keeping current structure in which switch from CG-SDT to RA-SDT is allowed.

	Samsung
	Yes
	

	CATT
	No
	If RA procedure is only initiated during subsequent SDT after the NW has received the CCCH message during CG-SDT, the UE can wait until CGT expires and indicate to RRC that SDT failure happens. This is low efficiency.

And it has been agreed in RAN2#117 meeting that:

Allow the UE to switch to RA-SDT (if the RA-SDT criteria is met) when the initial TB is not successfully transmitted in the initial phase of CG-SDT

So, we think it is not reasonable that RA procedure can be only initiated during subsequent SDT.

	ZTE
	
	We think that the RA procedure should not be directly initiated in this case. 


2.4.3
SSB reselection

The following tdoc has been proposed on this issue
R2-2205836
UP procedure issues
Nokia, Nokia Shanghai Bell
discussion
Rel-17
NR_SmallData_INACTIVE-Core

Nokia points out that

	Currently, in MAC specification, the UE considers any CG resource for SDT as valid that corresponds to an SSB with SS-RSRP above threshold level which means the UE implementation can switch among those SSBs freely as long as they are above threshold:

5.8.2
Uplink

For an uplink grant configured for configured grant Type 1 for CG-SDT on the selected uplink carrier as in clause 5.27, when CG-SDT is triggered and not terminated, for each configured grant valid according to TS 38.214 [7] for which the above formula is satisfied, the MAC entity shall:

1>
if at least one SSB configured for CG-SDT with SS-RSRP above cg-SDT-RSRP-ThresholdSSB is available:
2>
if after initial transmission for CG-SDT with CCCH message has been performed according to clause 5.4.1, PDCCH addressed to the MAC entity's C-RNTI has been received, and the SSB corresponding to the configured UL grant has the same SSB index as the SSB selected for initial transmission for CG-SDT with CCCH message (i.e., SSB for retransmission of initial transmission of CG-SDT); or

2>
if the RSRP of the SSB corresponding to the configured uplink grant is above the cg-SDT-RSRP-ThresholdSSB: (i.e., SSB for initial and subsequent new CG-SDT transmission):
3>
indicate the SSB index corresponding to the configured uplink grant to the lower layer;

3>
consider this configured uplink grant as valid.
1>
else:

2>
initiate Random Access procedure in clause 5.1.

However, RAN2 never thought how DL works in this case since the UE may need to decode certain SSB for feedback for CG transmission while it would already indicate new SSB in a next CG-SDT resource occasion. If SSB of the CG resources the UE uses keeps changing, there is no way for the UE to decide for which DL beam it monitors or for the NW to decide on which beam DL it should transmit based on the UL reception. This is not what RAN1 had intended – RAN1 indicated the following to RAN2 in their LS in R2-2111219:

QCL assumption

· For CG-SDT, the UE can assume the PDCCH carrying the DCI has the same DM-RS antenna port quasi co-location properties as for a SSB associated to the CG PUSCH transmission e.g. for detection of retransmission DCI in response to a CG PUSCH transmission.

Q5: Does RAN1 think that BFD/BFR procedure is required for SDT and if needed, can RAN1 define the necessary procedure to support this? 

A5: 

•
It’s RAN1’s common understanding that BFD/BFR procedure is not required for SDT in Rel-17.

o
FFS: whether or not to support reporting the beam change to gNB.

Hence, based on the RAN1 reply LS, the UE should stick to the same SSB as selected for the initial CG-SDT transmission.

Observation 1: RAN1 assumption is that the UE uses the same SSB for DL reception throughout the SDT procedure after the initial selection of the SSB for CG-SDT.

On the other hand, the RAN1 assumption is neither good: if the SSB used for the initial CG-SDT transmission falls below the RSRP threshold, the UE could do nothing but wait until the SDT failure timer expires or the initial SSB becomes again above the RSRP threshold – even if the UE detected other SSBs with good RSRP level with configured CG-SDT resources. From system performance point of view, that was the reason why RAN2 agreed in this case the UE is allowed to select a new SSB. Furthermore, NW can assume the DL to be used for SDT transmissions is the SSB as indicated latest in the CG-SDT transmission, and if UE indicates new SSB with the CG-SDT transmission, the NW should not use the previous SSB for DL anymore.

Proposal 1: During CG-SDT procedure, the UE can select a CG resource corresponding to different SSB as used for the previous CG-SDT transmission only if the previously selected SSB falls below the cg-SDT-RSRP-ThresholdSSB threshold.


The rapporteur proposes R2 to discuss on the following:

Question8: Do companies agree that, during CG-SDT procedure, the UE can select a CG resource corresponding to different SSB as used for the previous CG-SDT transmission only if the previously selected SSB falls below the cg-SDT-RSRP-ThresholdSSB threshold?
	Company
	Yes/No
	Comments

	LG
	Yes
	

	Intel
	No
	In our view, UE may select a best beam based on SSB measurement, where the previously selected SSB may not fall below the cg-SDT-RSRP-ThresholdSSB threshold.

	ASUSTeK
	Yes
	

	Samsung
	No
	Same view as Intel

	CATT
	No
	We think this is restrictive.

	ZTE
	Yes
	We think it is worth having this restriction since changing the SSB would lead to potential mis-alignment between network and UE regarding the DL beam to use. So, it should only be done if the current beam becomes bad. 


2.5
RA-SDT

The following tdoc has proposed an issue for this 
R2-2205835
MAC procedure issues
Nokia, Nokia Shanghai Bell
CR
Rel-17
38.321
17.0.0
1286
-
F
NR_SmallData_INACTIVE-Core

The following issues have been provided

	· Section 5.27.1: Random Access procedure should be initiated for RA-SDT similarly to initiating CG-SDT procedure for CG-SDT.


And the following text proposal has been given:

	5.27.1
General

The MAC entity may be configured by RRC with SDT and the SDT procedure may be initiated by RRC layer. The SDT procedure can be performed either by Random Access procedure with 2-step RA type or 4-step RA type (i.e., RA-SDT) or by configured grant Type 1 (i.e., CG-SDT).

RRC configures the following parameters for SDT procedure:

-
sdt-DataVolumeThreshold: data volume threshold for the UE to determine whether to perform SDT procedure;
-
sdt-RSRP-Threshold: RSRP threshold for UE to determine whether to perform SDT procedure;

-
cg-SDT-RSRP-ThresholdSSB: an RSRP threshold configured for SSB selection for CG-SDT.
The MAC entity shall, if initiated by the upper layers for SDT procedure:

1>
if the data volume of the pending UL data across all RBs configured for SDT is less than or equal to sdt-DataVolumeThreshold; and

NOTE:
For SDT procedure, the MAC entity also considers the suspended RBs configured with SDT for data volume calculation. It is up to the UE's implementation how the UE calculates the data volume for the suspended RBs. Size of the CCCH message is not considered for data volume calculation

1>
if the RSRP of the downlink pathloss reference is higher than sdt-RSRP-Threshold:

2>
if the Serving Cell for SDT is configured with supplementary uplink as specified in TS 38.331 [5]; and

2>
if the RSRP of the downlink pathloss reference is less than rsrp-ThresholdSSB-SUL:

3>
select the SUL carrier.

2>
else:

3>
select the NUL carrier.

2>
if CG-SDT is configured on the selected UL carrier, and TA of the configured grant Type 1 resource is valid according to clause 5.27.1; and

2>
if at least one SSB configured for CG-SDT with SS-RSRP above cg-SDT-RSRP-ThresholdSSB is available:

3>
indicate to the upper layers that the conditions for initiating SDT procedure are fulfilled;

3>
perform CG-SDT procedure on the selected UL carrier according to clause 5.8.2.

2>
else if a set of Random Access resources for performing RA-SDT are available according to clause 5.1.1b on the selected UL carrier:

3>
consider cg-SDT-TimeAlignmentTimer as expired and perform the corresponding actions in clause 5.2;

3>
indicate to the upper layers that the conditions for initiating SDT procedure are fulfilled
3>
initiate Random Access procedure (see clause 5.1).
2>
else:

3>
indicate to the upper layers that the conditions for initiating SDT procedure are not fulfilled.

1>
else:

2>
indicate to the upper layers that the conditions for initiating SDT procedure are not fulfilled.


The rapporteur would like to point out that the RA procedure is not triggered here because MAC layer cannot trigger SDT. RA is triggered when RA-SDT is selected and the upper layer delivers the RRCResumeRequest message to the MAC layer. 

Question9: Do companies agree that the triggering of RA-SDT is captured in the RRC layer, hence no change is needed in the MAC spec?
	Company
	Yes/No
	Comments

	LG
	No
	The RRC does not know which type of SDT is performed in MAC, and triggering of RA-SDT is not captured in RRC. It is clear to specify in MAC that RA-SDT is triggered.

	Intel
	
	We understand that RRC triggers the initiation of SDT, and MAC determines whether CG-SDT or RA-SDT is initiated. Therefore current modelling in RRC/MAC seems ok.

	ASUSTeK
	No
	Agreed with LG.

	Samsung
	See comments
	For CG-SDT, MAC specifies that “perform CG-SDT procedure on the selected UL carrier according to clause 5.8.2”

So to align the text, for RA-SDT, MAC should specify that “initiate Random Access procedure (see clause 5.1) for SDT”.
However, the problem with the above procedure is that MAC would start RA even before RRC initiates SDT procedure and transmits RRC resume request. Note that MAC indicates to RRC that conditions for initiating SDT procedure are fulfilled and then RRC initiates SDT procedure and transmit RRC resume request.

	CATT
	Yes
	We agree with the rapporteur that RA is triggered when the upper layer delivers the RRCResumeRequest to MAC.

	ZTE
	Yes
	The RA-SDT is triggered after CCCH message is submitted by RRC. If a trigger is added directly here, then the msg3 buffer may be empty at this stage. This leads to some strange situation where the RACH is already pre-triggered by MAC when we so far model it such that this will be triggered by CCCH message in msg3 buffer. We think there is no need to change this legacy behaviour where the CCCH message triggers RACH. 


2.6
PDCCH monitoring

The following tdoc has proposed an issue for this 
R2-2205835
MAC procedure issues
Nokia, Nokia Shanghai Bell
CR
Rel-17
38.321
17.0.0
1286
-
F
NR_SmallData_INACTIVE-Core

The following arguments have been provided for this

	Section 5.27.1: “If RA-SDT is selected above and after the Random Access procedure is successfully completed (see clause 5.1.6), the UE monitors PDCCH addressed to C-RNTI until the RA-SDT procedure is terminated. If CG-SDT is selected above and after the initial transmission for CG-SDT is performed, the UE monitors PDCCH addressed to C-RNTI and CS-RNTI until the CG-SDT procedure is terminated.” This text is not needed as the UE obviously monitors PDCCH addressed to C-RNTI in these cases.


And the following text proposal has been provided. 
	5.27.1
General

The MAC entity may be configured by RRC with SDT and the SDT procedure may be initiated by RRC layer. The SDT procedure can be performed either by Random Access procedure with 2-step RA type or 4-step RA type (i.e., RA-SDT) or by configured grant Type 1 (i.e., CG-SDT).

RRC configures the following parameters for SDT procedure:

-
sdt-DataVolumeThreshold: data volume threshold for the UE to determine whether to perform SDT procedure;
-
sdt-RSRP-Threshold: RSRP threshold for UE to determine whether to perform SDT procedure;

-
cg-SDT-RSRP-ThresholdSSB: an RSRP threshold configured for SSB selection for CG-SDT.
The MAC entity shall, if initiated by the upper layers for SDT procedure:

1>
if the data volume of the pending UL data across all RBs configured for SDT is less than or equal to sdt-DataVolumeThreshold; and

NOTE:
For SDT procedure, the MAC entity also considers the suspended RBs configured with SDT for data volume calculation. It is up to the UE's implementation how the UE calculates the data volume for the suspended RBs. Size of the CCCH message is not considered for data volume calculation

1>
if the RSRP of the downlink pathloss reference is higher than sdt-RSRP-Threshold:

2>
if the Serving Cell for SDT is configured with supplementary uplink as specified in TS 38.331 [5]; and

2>
if the RSRP of the downlink pathloss reference is less than rsrp-ThresholdSSB-SUL:

3>
select the SUL carrier.

2>
else:

3>
select the NUL carrier.

2>
if CG-SDT is configured on the selected UL carrier, and TA of the configured grant Type 1 resource is valid according to clause 5.27.1; and

2>
if at least one SSB configured for CG-SDT with SS-RSRP above cg-SDT-RSRP-ThresholdSSB is available:

3>
indicate to the upper layers that the conditions for initiating SDT procedure are fulfilled;

3>
perform CG-SDT procedure on the selected UL carrier according to clause 5.8.2.

2>
else if a set of Random Access resources for performing RA-SDT are available according to clause 5.1.1b on the selected UL carrier:

3>
consider cg-SDT-TimeAlignmentTimer as expired and perform the corresponding actions in clause 5.2;

3>
indicate to the upper layers that the conditions for initiating SDT procedure are fulfilled
3>
initiate Random Access procedure (see clause 5.1).

2>
else:

3>
indicate to the upper layers that the conditions for initiating SDT procedure are not fulfilled.

1>
else:

2>
indicate to the upper layers that the conditions for initiating SDT procedure are not fulfilled.



Question10: Do companies agree that PDCCH monitoring for CG-SDT and RA-SDT should be explicitly captured in the MAC spec?
	Company
	Yes/No
	Comments

	LG
	No
	The UE behavior is quite obvious, and no need to capture in MAC.

	Intel
	
	We are ok keeping the text of the MAC spec that clarifies the expected UE operation for the PDCCH monitoring for CG-SDT and RA-SDT

	ASUSTeK
	
	Share same view with Intel.

	Samsung
	Yes
	Same view as Intel 

	CATT
	Yes
	

	ZTE
	No
	The RACH procedure shall not be initiated here since the RRC resume request message has not yet been generated in RRC layer. 


2.7
sdt-LogicalChannelSR-DelayTimer

The following tdoc has proposed an issue for this 
R2-2205836
UP procedure issues
Nokia, Nokia Shanghai Bell
discussion
Rel-17
NR_SmallData_INACTIVE-Core
Nokia has the following argument and proposal for the issue
	Currently, the SDT specific sdt-LogicalChannelSR-DelayTimer has only been implemented in RRC:

Sdt-LogicalChannelSR-DelayTimer

The value of logicalChannelSR-DelayTimer applied during SDT for logical channels configured with SDT, as specified in TS 38.321 [3]. Value in number of subframes. Value sf20 corresponds to 20 subframes, sf40 corresponds to 40 subframes, and so on. If this field is not configured, then logicalChannelSR-DelayTimer is not applied for SDT logical channels.
This, however, does not work properly as in the BSR procedure the UE checks whether logicalChannelSR-DelayTimerApplied is configured for the LCH (logical channel) before starting the logicalChannelSR-DelayTimer. The intention with configuring common value for the sdt-LogicalChannelSR-DelayTimer was that it would be applied for all SDT logical channels similarly. Furthermore, it would be cumbersome for the NW to configure different value for the logicalChannelSR-DelayTimerApplied for each LCH configured for SDT as used in RRC_CONNECTED mode before sending the UE suspendConfig in RRCRelease and then reconfigure immediately again when the UE comes into RRC_CONNECTED mode.

Hence, the sdt-LogicalChannelSR-DelayTimer should be applied in case the timer is configured for SDT in the system information other than checking the logicalChannelSR-DelayTimerApplied configured for each LCH for connected mode.

Proposal 2: When sdt-LogicalChannelSR-DelayTimer is configured, the logicalChannelSR-DelayTimer with the value set to sdt-LogicalChannelSR-DelayTimer (as captured in RRC) is started for regular BSR triggered during SDT procedure.


And also, a text proposal has been proposed:

	5.4.5
Buffer Status Reporting

(…)

For Regular BSR, the MAC entity shall:

1>
if the BSR is triggered for a logical channel for which logicalChannelSR-DelayTimerApplied with value true is configured by upper layers and SDT procedure is not ongoing; or

1>
if the BSR is triggered during SDT procedure (see subclause 5.27) and sdt-LogicalChannelSR-DelayTimer is configured by upper layers:

2>
start or restart the logicalChannelSR-DelayTimer.

1>
else:

2>
if running, stop the logicalChannelSR-DelayTimer.


The rapporteur would like to mention that there is another proposal submitted to the AI 6.6.3 for restoring the logicalChannelSR-DelayTimerApplied configuration for each logical channel in the UE AS context when SDT is initiated in R2-2204984, as can be seen below:

[image: image3.jpg]1> if the resume procedure-is-initiated for SDT: .
2> for-each radio bearer-that-is.configured-for SDT: »

3> restore the-configuration associated with the RLC bearers of masterCellGroup-and pdcp-Config from the-
UE Inactive-AS context; -

3>-restore the configurations logical Channel Group.-logical ChannelSR-Delay TimerApplied,-and-
logical ChannelSR-Mask:-within the-logical channel -configuratios -for-the-associated RLC ‘bearers-fromthe-
UE Inactive AS -context:; -

3>re-establish PDCP entity-for the radio bearer without triggering PDCP status report; -
2>resume-all the radio bearers that-are-configured forSDT; .

1>-submit the selected message RRCResumeRequest-or'RRCResumeRequest] for transmission to lower layers. .




So, if this is agreed, the UE would also have per logical channel configuration for logicalChannelSR-DelayTimerApplied.

But, we think the rationale from Nokia’s proposal is valid. Hence, we would like to ask the following question:

Question11: Do companies agree that when sdt-LogicalChannelSR-DelayTimer is configured, the logicalChannelSR-DelayTimer with the value set to sdt-LogicalChannelSR-DelayTimer (as captured in RRC) is started for regular BSR triggered during SDT procedure?

	Company
	Yes/No
	Comments

	LG
	Yes
	

	Intel
	Yes
	

	CATT
	Yes
	

	ZTE
	No
	We think “logicalChannelSR-DelayTimerApplied” is also valid, and UE will check the logicalChannelSR-DelayTimerApplied as usual. 

In addition, since logicalChannelSR-DelayTimerApplied is part of LogicalChannelConfig /RLC bearer, it can be covered already by the previous sentence that “restore the configuration associated with the RLC bearer”


2.8 Cancellation of BSR 

This issue has been discussed under the following tdoc:

R2-2205045
Remaining user plane issues of SDT
NEC
discussion
Rel-17 NR_SmallData_INACTIVE-Core
In R2-2205045, NEC thinks that, 
	in order to finish SDT procedure within one UL transmission, RAN2 has agreed that during PHR shall be cancelled when the UL grant accommodate all pending data but there is no room for PHR. And this is captured in the running MAC CR for SDT. 

TS 38.321 v17.0.0

All triggered PHRs shall be cancelled when there is an ongoing SDT procedure as in clause 5.27 and the UL grant(s) can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the PHR MAC CE plus its subheader.
However, for BSR, when under similar condition, BSR may be cancelled by the UE.
TS 38.321 v17.0.0

All triggered BSRs may be cancelled when the UL grant(s) can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC CE plus its subheader.
Observation 1: during SDT, when under the same condition, the PHR shall be cancelled, but BSR may be cancelled.
Upon triggering of SDT procedure, regular BSR would be triggered due to arrival of new data at the LCHs corresponding to the SDT RBs. If the BSR is not cancelled, subsequent SDT would be needed. However, PHR is cancelled, which makes the power headroom not being reported to the network to assist the subsequent transmission. Therefore, we propose to regulate that during SDT, UE shall cancel the BSR when the UL grant(s) can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC CE plus its subheader. In this way, the transmission of SDT can be finished within one transmission.

Proposal 1: During SDT, BSR shall be cancelled when the UL grant(s) can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC CE plus its subheader.


Based on the proposal above, a text proposal has also been provided by NEC

	5.4.5
Buffer Status Reporting

<skip>
A MAC PDU shall contain at most one BSR MAC CE, even when multiple events have triggered a BSR. The Regular BSR and the Periodic BSR shall have precedence over the padding BSR.

The MAC entity shall restart retxBSR-Timer upon reception of a grant for transmission of new data on any UL-SCH.

When there is an ongoing SDT procedure as in clause 5.27, all triggered BSRs shall be cancelled when the UL grant(s) can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC CE plus its subheader; otherwise, all triggered BSRs may be cancelled when the UL grant(s) can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC CE plus its subheader. All BSRs triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU is transmitted and this PDU includes a Long, Extended Long, Short, or Extended Short BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR prior to the MAC PDU assembly.

NOTE 3:
MAC PDU assembly can happen at any point in time between uplink grant reception and actual transmission of the corresponding MAC PDU. BSR and SR can be triggered after the assembly of a MAC PDU which contains a BSR MAC CE, but before the transmission of this MAC PDU. In addition, BSR and SR can be triggered during MAC PDU assembly.

NOTE 4:
Void

NOTE 5:
If a HARQ process is configured with cg-RetransmissionTimer and if the BSR is already included in a MAC PDU for transmission on configured grant by this HARQ process, but not yet transmitted by lower layers, it is up to UE implementation how to handle the BSR content.


The thinking from the rapporteur is that we don’t need to restrict the UE that it has to cancel the BSR. We agreed that for PHR, it shall be cancelled when there is an ongoing SDT procedure as in clause 5.27 and the UL grant(s) can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the PHR MAC CE plus its subheader. In order to achieve alignment between BSR and PHR, we only need to specify that for PHR, the UE may cancel the PHR when there is an ongoing SDT procedure as in clause 5.27 and the UL grant(s) can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the PHR MAC CE plus its subheader.

Question12: Do companies agree to change from "shall" to "may" for the PHR cancellation when there is an ongoing SDT procedure as in clause 5.27 and the UL grant(s) can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the PHR MAC CE plus its subheader?

	Company
	Yes/No
	Comments

	LG
	No
	We prefer to keep the current text. 

	Intel
	Yes
	We do not see essential NEC’s proposed change on the BSR. We are ok to say a “may” instead of “shall” on the PHR cancellation text.

	ASUSTeK
	No
	We also prefer to keep the current text.

	Samsung
	No
	

	CATT
	No
	We have no strong view.

	ZTE
	No
	


2.9
SR/RACH triggering without available SSB for CG-SDT

This issue has been discussed under the following tdoc

R2-2205045
Remaining user plane issues of SDT
NEC
discussion
Rel-17
NR_SmallData_INACTIVE-Core

R2-2204533
Corrections to RA Trigger during the ongoing CG-SDT procedure
Samsung Electronics Co., Ltd
draftCR
Rel-17
38.321
17.0.0
NR_SmallData_INACTIVE-Core

R2-2205550
User plane open issues for SDT
ZTE Corporation, Sanechips
discussion
Rel-17

R2-2205835
MAC procedure issues
Nokia, Nokia Shanghai Bell
CR
Rel-17
38.321
17.0.0
1286
-
F
NR_SmallData_INACTIVE-Core

In R2-2205045, NEC thinks that 

	At RAN2 #117e, RAN2 agreed that if there is no valid CG-SDT resource, UE triggers SR when there is no valid UL grant.
1. Confirm earlier agreement: During subsequent CG transmission phase (i.e. after the UE has received response from NW), if there is no available SSB above the configured RSRP CG-SDT threshold, the HARQ entity doesn’t use the CG-SDT resource, and the UE triggers SR when there is no valid UL grant (UE falls back to legacy RA for SR) (19/20).
However, this is captured in the spec as if there is no valid CG-SDT resource, the UE triggers RA.
TS 38.321 v17.0.0
1>
if at least one SSB configured for CG-SDT with SS-RSRP above cg-SDT-RSRP-ThresholdSSB is available:
2>
if after initial transmission for CG-SDT with CCCH message has been performed according to clause 5.4.1, PDCCH addressed to the MAC entity’s C-RNTI has been received, and the SSB corresponding to the configured UL grant has the same SSB index as the SSB selected for initial transmission for CG-SDT with CCCH message (i.e., SSB for retransmission of initial transmission of CG-SDT); or
2>
if the RSRP of the SSB corresponding to the configured uplink grant is above the cg-SDT-RSRP-ThresholdSSB: (i.e., SSB for initial and subsequent new CG-SDT transmission):
3>
indicate the SSB index corresponding to the configured uplink grant to the lower layer;
3>
consider this configured uplink grant as valid.
1>
else:
2>
initiate Random Access procedure in clause 5.1.
The current spec implementation will cause the issue of frequent/unnecessary RA initiation, i.e. RA will be triggered as long as no valid CG-SDT resource is identified, even when there is no data to be transmitted. Note that skipping of a UL transmission is performed later, during LCP procedure.
Observation2: the current spec implementation “trigger RA when there is no CG-SDT resource with SSB RSRP above threshold” would cause frequent/unnecessary RA initiation
To solve this issue, UE can check if there is UL data available for any logical channel first, and trigger random access procedure only if there is UL data availiable.
Proposal 2: when there is no CG-SDT resource with SSB RSRP above threshold, if there is UL data available for any logical channel, the UE initiates Random Access procedure, as shown in Annex 2.


In R2-2204533, Samsung thinks that 

	RAN2 has not agreed for this new trigger. RAN2 has agreed to follow legacy behaviour i.e. when data is available for transmission and there is no valid UL grant, UE initiate SR which eventually initiate RA.

-
RAN2 Agreement: During subsequent CG transmission phase (i.e. after the UE has received response from NW), if there is no available SSB above the configured RSRP CG-SDT threshold, the HARQ entity doesn’t use the CG-SDT resource, and the UE triggers SR when there is no valid UL grant (UE falls back to legacy RA for SR) (19/20).
One of the argument in favor of this new trigger is that last used beam for transmission in UL may not be valid anymore and hence UE cannot receive any dynamic UL grant. So this new trigger can act like beam failure recovery. However, if beam failure recovery is essential, this is not unique to CG-SDT, it is also applicable for RA-SDT.


In R2-2205550, ZTE thinks that 

	Since the main intention of RACH procedure is to inform NW that all the CG-SDT grant are not available, also considering multiple configured grant can be configured to UE for different SSB, and different SSB can be mapped to different UL CG grant, the RACH procedure shall only be triggered in case all the UL CG-SDT grant are not available due to the lack of qualified SSB.
Proposal 1: The RACH procedure shall only be triggered in case all the UL CG grant for SDT are not available due to the lack of qualified SSB. 
Based on the proposal 1, one issue is how to trigger the RACH procedure. And the following alternatives can be considered:
· Alt1: MAC trigger the RACH directly in case all the UL CG-SDT grant are not available due to the lack of qualified SSB.
· Alt2: Reuse current approach that the RACH will be triggered by the pending SR. Considering regular BSR will not be triggered automatically in case there is no new arrival data with higher priority, new SR trigger may be required to trigger the SR in such case.
Considering new SR trigger will be required for alternative 2, the impact on specs seems quite similar for both alternatives. RAN2 is kindly asked to discuss and select one of the following alternatives between the two above. The potential changes are given in annex for example.
Proposal 2: RAN2 is kindly asked to discuss and select one alternative between the two as follow:
· Alt1: MAC triggers the RACH directly in case all the UL CG-SDT grant are not available due to the lack of qualified SSB.
· Alt2: MAC triggers SR in case all the UL CG-SDT grant are not available due to the lack of qualified SSB.


Based on the discussion above, rapporteur thinks that we should down select from the following options for the RA/SR triggering during CG-SDT

Question13: When none of the SSB is above the RSRP threshold for CG-SDT SSB selection, down-select from the following options:

· OptionA: UE does not trigger legacy SR/RACH
· OptionB: UE trigger legacy SR/RACH, 

· OptionB.1: UE triggers legacy SR/RACH when there is UL data available

· OptionB.2: MAC triggers the RACH directly in case all the UL CG-SDT grant are not available due to the lack of qualified SSB
· OptionB.3: UE triggers legacy SR when all the UL CG-SDT grants are not available due to the lack of qualified SSB
	Company
	Option
	Comments

	LG
	Comments
	We think explicit trigger for SR/RACH is not needed. If there is UL data available, and if there is no valid UL grant, the UE will eventually trigger SR and then RACH. Thus, we can just remove “1>
else: 2> initiate Random Access procedure in clause 5.1.”

	Intel
	Option B.1 with comment
	If CG-SDT periodicity is large and new UL data is available, it is beneficial that UE could send legacy SR/RACH. Therefore we support B.1 with two clarifications: 1) the UL data available needs to be new one, and 2) a “may” needs to be added. Moreover, option B.1 also allows options B.2 and B.3 and it is left up to UE implementation on whether to send SR/RACH or wait for subsequent CG-SDT resource. Therefore, we suggest updating B.1 as follow: “UE may triggers legacy SR/RACH when there is new UL data available during an ongoing CG-SDT session”


	ASUSTeK
	Option B.2
	

	Samsung
	See comments
	No additional text needs to be specified in MAC. 

If UL data available, and if there is no valid UL grant, legacy procedure will trigger SR and then RACH.

we can just remove “1>
else: 2> initiate Random Access procedure in clause 5.1.”

	CATT
	See comments
	The UE will trigger SR and then RACH based on the legacy spec. So we agree with Samsung to remove “1>
else: 2> initiate Random Access procedure in clause 5.1.”

	ZTE
	Option B.1 

See comments
	We think the SR/RACH shall only be triggered in case all the UL CG-SDT are not valid, and we are fine to take the UL data avialbility into account as well. For example:

UE triggers legacy SR when all the UL CG-SDT grants are not available due to the lack of qualified SSB and there is UL data available for transmission
Samsung proposal above is also okay. 


2.10
Handling of Bj for SDT

The following tdoc has been submitted for this issue

R2-2205214
Remaining UP open issues for SDT
Lenovo
discussion
Rel-17
NR_SmallData_INACTIVE-Core

Lenovo thinks that 

	RAN2 agreed in recent meetings that the token bucket mechanism, e.g. maintaining Bj per LCH etc., should be also applied during LCP procedure in a SDT session for RRC_INACTIVE UE. However, we think it should be further clarified whether UE should update/increase Bj while UE is in RRC_INACTIVE before initiating a SDT, i.e. increasing Bj for the time period between receiving RRCRelease message and initiation of a SDT session. The consequence would be that Bj would be most likely set to the maximum value, i.e. bucket size, for each logical channel when starting a SDT session, which kind of defeats the purpose of the token bucket mechanism. Furthermore, if UE keeps updating Bj value when it is in RRC_INACTIVE, i.e. not performing any SDT transmission, it is purely a waste of UE processing and does not add any value. In our view it is sufficient if UE stops any maintenance of Bj value when RRCRelease message is received and stops tracking the elapsed time since last increment.

RAN2 had a similar discussion for the partial MAC reset behavior within the scope of the DCCA WI, i.e. [AT116bis-e][221][DCCA] MAC aspects. Here it was left FFS whether UE initializes Bj for each logical channel to zero upon SCG deactivation as a part of partial MAC reset. 

In order to have one common UE behavior w.r.t to the handling of Bj it is proposed that UE doesn’t need to update Bj once being released to RRC_INACTIVE. At the initialization of a SDT session UE may initialize Bj of the LCHs to zero. 


From the understanding of the rapporteur, for SDT, it is different from DCCA. When the UE is in RRC_INCTIVE, the radio bearers and logical channels are suspended. Then naturally, the Bj for the logical channels cannot increment before initializing SDT. Hence, no change is required. 
Question14: Do companies agree that UE doesn’t need to update Bj once being released to RRC_INACTIVE and no change is needed for SDT?

	Company
	Yes/No
	Comments

	LG
	No
	In current MAC specification, the UE increments Bj for each logical channel regardless of whether the RB is suspended. Thus, if not specified, the UE will increment Bj for each logical channel in RRC_INACTIVE.

But we think it is not a good idea to specify that Bj is initialized at the initialization of SDT procedure, because if we start to specify like this, we may need to specify all the events that UE initializes Bj.

For the common UE behavior, it may be better to specify as “Bj is not increased when there is no UL data”.

	Intel
	Yes
	We agree that no change is needed for this as RRC already captures that MAC is reset at the end of every SDT session (i.e. MAC is reset when network sends RRCRelease with suspend configuration). Therefore, nothing new needs to be done for SDT as at that point Bj will be initialized to 0.

	Samsung
	Yes
	Same view as Intel

	CATT
	Yes
	

	ZTE
	Yes
	


2.11
CG-SDT for RNAU

The following tdoc has been proposed on this issue
R2-2205217
TP for RNAU with CG Type 1 and PDCP control PDU transmission
Lenovo
discussion
Rel-17
NR_SmallData_INACTIVE-Core

Lenovo thinks that according to current specification, RNAU (RAN-based Notification Area Update) should be performed for inactive UE. A UE in the RRC_INACTIVE state can be configured by the last serving NG-RAN node with an RNA and a timer (t380) for RNAU. RNAU is triggered based on the configured timer and the RAN area change. The purpose of RNAU is to inform network that UE is still located in this RAN area and the UE is reachable. RRCResumeRequest including a cause of RNA-update will be transmitted to the RAN node once RNAU is triggered. RACH is used for RRCResumeRequest transmission for RNAU. If CG-SDT resources are configured for inactive UE and there is not ongoing SDT, it is beneficial to initiate a CG-SDT to transmit RRCResumeRequest for RNAU purpose from the perspective of signalling overhead and resource efficiency.
Question15: Do companies agree that CG resource can be used for RRCResumeRequest transmission for RNAU purpose if there is not ongoing SDT.

	Company
	Yes/No
	Comments

	Intel 
	No
	This is an optimization i.e. the usage of CG-SDT resource when there is no SDT data available does not seem an essential change to enable.

	Samsung
	No
	

	CATT
	No
	

	ZTE
	No
	Agree with Intel. We agreed that the only trigger for SDT is data/NAS signalling arrival.  

For RNAU we can use 2-step RNAU procedure with same effect as SDT. So, we don’t agree to introduce new trigger for this case. 


2.12
Collison of PUCCH and PUSCH for SDT

The following tdoc has been proposed on this issue
R2-2205343
Collison of PUCCH and PUSCH for SDT
Sony
discussion
Rel-17
NR_SmallData_INACTIVE-Core

It has been pointed out by SONY that the following LS has been received from R1 on the R1’s agreement for UCI on CG-PUSCH

R2-2204445 (R1-2202656), “Reply LS on the physical layer aspects of small data transmission”, RAN2#118e.

Agreement
· It’s up to RAN2 to decide on whether to support uci-OnPUSCH for CG-SDT.

Based on the above, we propose R2 to discuss on the following:
Question16: Do companies think we should support uci-onPUSCH for CG-SDT?
	Company
	Yes/No
	Comments

	LG
	No
	Not essential for SDT.

	Intel
	No
	We do not see essential to allow overlapping between PUCCH and PUSCH transmission as SDT sessions target infrequent and short small data transmission. 

	Samsung
	No
	Not essential

	CATT
	No
	We think it is not necessary.

	ZTE
	Yes
	It seems this situation can happen and if companies think UE behaviour should be defined for this then we propose that UCI should be multiplexed with PUSCH and inform this to RAN1. 


2.13
Collision between RACH and PUSCH

The following tdoc has been proposed on this issue
R2-2205597
Validation of CG-SDT occasions
Ericsson
discussion
Rel-17
38.321
NR_SmallData_INACTIVE-Core

Ericsson points out that, in R1#106bis-e, the following agreement and FFS were made:

	Agreement
A CG PUSCH occasion is not valid if it overlaps with any valid PRACH occasion.

· FFS overlapping between CG PUSCH occasions and MsgA PUSCH occasion


The following observation and text proposal has been made:

	As can be seen from the agreement above, a CG PUSCH occasion is not valid if it overlaps with any valid PRACH occasion. This ensures that a possible CG-SDT transmission from a UE does not interfere with PRACH transmissions by other UEs, i.e. ensuring that the common resources for PRACH will not suffer from interference from non PRACH transmissions.

The same issues are present for the SDT PUSCH transmission, i.e. when the cell specific common 2-Step RA MSGA PUSCH resources overlap with a UE specific CG SDT PUSCH resource. Our preference is to have a unified validation rule for PRACH occasions and MsgA PUSCH occasions, both of which are cell-specifically configured. That is, a CG PUSCH occasion is not valid (to be used) if it overlaps with valid MsgA PUSCH occasion.
Note that, since the Type 1 CG configuration itself is valid, the UE should only skip those CG-SDT occasions where the CG PUSH transmission overlap with an existing 2-Step RA configuration.

As a result of the above, the UE would transmit the MAC PDU in the following valid CG SDT occasion

Observation 1 A CG PUSCH occasion which collides with a PRACH or a MsgA PUSCH occasion should not be used.
We think this should be captured in the MAC specification similar to how UL skipping is captured. We therefore propose

Proposal 1 RAN2 to adopt the below CR text

< Unmodified parts omitted >

5.4.3.1.3
Allocation of resources

Before the successful completion of the Random Access procedure initiated for DAPS handover, the target MAC entity shall not select the logical channel(s) corresponding to non-DAPS DRB(s) for the uplink grant received in a Random Access Response or the uplink grant for the transmission of the MSGA payload. The source MAC entity shall select only the logical channel(s) corresponding to DAPS DRB(s) during DAPS handover.

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 1:
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 (when eLCID is not used) or 10 bytes (when eLCID is used) 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:

1>
if the MAC entity is configured with enhancedSkipUplinkTxDynamic with value true and the grant indicated to the HARQ entity was addressed to a C-RNTI, or if the MAC entity is configured with enhancedSkipUplinkTxConfigured with value true and the grant indicated to the HARQ entity is a configured uplink grant:
2>
if there is no UCI to be multiplexed on this PUSCH transmission as specified in TS 38.213 [6]; and

2>
if there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and

2>
if the MAC PDU includes zero MAC SDUs; and

2>
if 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:

3>
not generate a MAC PDU for the HARQ entity.

1>
else if 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

1>
if there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and

1>
if the MAC PDU includes zero MAC SDUs; and

1>
if 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:

2>
not generate a MAC PDU for the HARQ entity.

1> if the MAC PDU include data available for a CG-SDT resource and the CG-SDT PUSCH resource overlaps with a configured MsgA PUSCH resource or a PRACH resource:
2>
not generate a MAC PDU for the HARQ entity.

Logical channels shall be prioritised in accordance with the following order (highest priority listed first):

< Unmodified parts omitted >


However, the current spec in MAC might already have covered this by referencing to the corresponding R1 spec in TS 38.214, as follows:

	For an uplink grant configured for configured grant Type 1 for CG-SDT on the selected uplink carrier as in clause 5.27, when CG-SDT is triggered and not terminated, for each configured grant valid according to TS 38.214 [7] for which the above formula is satisfied, the MAC entity shall:
1>
if at least one SSB configured for CG-SDT with SS-RSRP above cg-SDT-RSRP-ThresholdSSB is available:
2>
if after initial transmission for CG-SDT with CCCH message has been performed according to clause 5.4.1, PDCCH addressed to the MAC entity's C-RNTI has been received, and the SSB corresponding to the configured UL grant has the same SSB index as the SSB selected for initial transmission for CG-SDT with CCCH message (i.e., SSB for retransmission of initial transmission of CG-SDT); or

2>
if the RSRP of the SSB corresponding to the configured uplink grant is above the cg-SDT-RSRP-ThresholdSSB: (i.e., SSB for initial and subsequent new CG-SDT transmission):

3>
indicate the SSB index corresponding to the configured uplink grant to the lower layer;

3>
consider this configured uplink grant as valid.
1>
else:

2>
initiate Random Access procedure in clause 5.1.


Based on the discussion above, the rapporteur proposes that we can discuss on the following proposal:

Question17: Do companies agree that A CG PUSCH occasion which collides with a PRACH or a MsgA PUSCH occasion should not be used, but the current spec already covers this, hence no change is needed?

	Company
	Yes/No
	Comments

	LG
	Yes
	

	Intel
	
	We are ok with current handling in RAN2 spec that already captures that “for each configured grant valid according to TS 38.214”. 

	Samsung
	Yes
	

	CATT
	Yes
	

	ZTE
	Yes
	


2.14
ROHC continuity

The following tdoc has been submitted on this issue

R2-2204973
Consideration on UP Remaining Issues of SDT
CATT
discussion
NR_SmallData_INACTIVE-Core

CATT argues that 
	It has been agreed in RAN2#117 meeting that:
6. for ROHC continuity, update the running CR as follows: 

7. “the cell for ROHC continuity is the PCell where the UE receives the RRCRelease message”

And this has been captured in the RRC spec [3] introducing one field sdt-DRB-ContinueROHC. And the description is copied below:
sdt-DRB-ContinueROHC

Indicates whether the PDCP entity for the radio bearers configured for SDT continues or resets the ROHC header compression protocol during PDCP re-establishment during SDT procedure, as specified in TS 38.323 [5]. Value cell indicates that ROHC header compression continues when the UE resumes for SDT in the same cell as the PCell when the RRCRelease message is received. Value rna indicates that ROHC header compression continues when the UE resumes for SDT in a cell belonging to the same RNA as the PCell when the RRCRelease message is received. If the field is absent PDCP entity for the radio bearers configured for SDT reset the ROHC header compression protocol during PDCP re-establishment during SDT procedure, as specified in TS 38.323 [5].
It can be seen that there will spec impacts on TS 38.323. However, there is no such procedure in PDCP. Hence, some spec impacts should be introduced. Two alternatives are provided.
Alternative 1: introduce spec impacts to PDCP
Like drb-ContinueROHC, drb-ContinueEHC-DL and drb-ContinueEHC-UL, the procedure is illustrated in TS 38.323. The corresponding TP is provided in Annex A. This TP aligns with current PDCP procedure. In this alternative, the ROHC procedure is isolated from RRC, which is clearer. And the procedure involves resetting ROHC protocol and starting IR state in U-mode which should be in PDCP scope. It is weird to specify these UE behaviors in RRC.
Alternative 2: introduce spec impacts to RRC
Like PDCP status report, the corresponding part is provided in Annex B. This can avoid SDT impacts to PDCP.
Since this late stage to consider these issues, we would like RAN2 to down select Alternative 1 and Alternative 2 for SDT ROHC continuity.
Proposal 1: RAN2 to down select from Alternative 1 and Alternative 2 for SDT ROHC continuity.


Based on the discussion above, we propose that R2 should discuss on the following proposal:

Question18: Which option do company prefer for capturing the UE procedure when the RRC field sdt-DRB-ContinueROHC is received for ROHC continuity?

(a) capture it in RRC spec; 

(b) capture it in PDCP spec

	Company
	Option
	Comments

	LG
	None
	The “reset ROHC” needs to be specified in PDCP, but when to trigger “reset ROHC” needs to be specified in RRC. An example is shown below.

In PDCP
-
for UM DRBs and AM DRBs configured with SDT, reset the ROHC protocol for uplink and start with an IR state in U-mode (as defined in RFC 3095 [8] and RFC 4815 [9]), when upper layers request a ROHC reset;

In RRC
-
if sdt-DRB-ContinueROHC is not configured; or
-
if sdt-DRB-ContinueROHC is configured as cell and the UE resumes for SDT in a different cell as the PCell when the RRCRelease message is received; or
-
if sdt-DRB-ContinueROHC is configured as rna and the UE resumes for SDT in a cell belonging to the different RNA as the PCell when the RRCRelease message is received;

-  indicate a ROHC reset to lower layers;


	Intel
	(b)
	We prefer to capture this in PDCP spec to align with what is done for previous cases.  Introducing this behaviour in RRC will split this, i.e. with PDCP spec capturing for everything other than SDT and RRC spec capturing for SDT.  It is better to have a clean and consistent approach in PDCP.

	CATT
	(b)
	Firstly, we think it is necessary to capture the UE procedure for SDT ROHC continuity. Otherwise, there will be ambiguity on the configuration of sdt-DRB-ContinueROHC.
And in our understanding, it is clearer to capture the UE behaviour for SDT ROCH continuity in PDCP. This keeps the spec clean and easy understood.

	ZTE
	a)
	We think we should avoid changes to PDCP (as we have done also for other cases where PDCP status report is supressed for SDT case). Some wording for RRC spec can be found for this (either in field description or in the procedure text or combination of both). 

One example is as shown below: 

[image: image4.png]SDT-Config field descriptions

Sdt-DRB-Cont:
Indicates whether the PDCP entity for the radio bearers configured for SDT continues or resets the ROHC header compression protocol during PDCP re-establishment during
SDT procedure, as specified in TS 38.323 [5]. Value cell indicates that ROHC header compression continues (ie. the PDCP entities of the radio bearers configured for SDT
are configured with grb-ContinugROHC) only when the UE resumes for SDT in the same cell as the PCel when the RRCRelease message was received_otherwise the PDCP
entities of the radio bearers confiqured for SDT are not confiqured with drb-ConfinueROHC. Value g indicates that ROHC header compression continues (i.e. the PDCP
entities of the radio bearers confiqured for SDT are confiqured with drb- ‘when the UE resumes for SDT in a cell belonging o the same RNA as the PCell where
the RRCRelease message was received otherwise the PDCP entities of the radio bearers confiqured for SDT are not configured with drb-ConfinueROHC. If sgt-DRB-
ContinugROHC is not configured, PDCP entity for the radio bearers configured for SDT resets the ROHC header compression protocol during PDCP re-establishment when
SDT procedure is initiated (Le. the PDCP entities of the radio bearers confiqured for SDT are not confiqured with drb: as specified in TS 38.323 [5]







2.15
Other issues for confirmation only

2.15.1
Co-existence between CG-SDT-TAT and legacy TAT

The following tdoc has been proposed on this issue
R2-2205270
Discussion on remaining UP issues of SDT
OPPO
discussion
Rel-17
NR_SmallData_INACTIVE-Core

OPPO points out that, as CG-SDT has already introduced a CG-SDT-TAT to guarantee the TA validity, we see no necessity to start a legacy TAT which has redundant function. Thus, Option1 is preferred from our understanding and TP adopting Option1 is provided in appendix.

Question19: Do company agree that R2 confirms that legacy TAT will not started/restarted when TAC MAC CE is received during CG-SDT procedure. No change is required?

	Company
	Yes/No
	Comments

	LG
	No
	In RAN2#116-e, it is agreed that legacy TAT is started or restarted whenever TAC MAC CE is received, regardless of SDT procedure.
The legacy TAT (i.e. timeAlignmentTimerCommon in SIB) starts/restarts when RAR TAC or TAC MAC CE is received, regardless of SDT procedure. No spec change is needed. (23/23)

Starting or restarting the legacy TAT only when CG-SDT procedure is not ongoing is different from the agreement.

Moreover, if legacy TAT is not started during CG-SDT procedure, another mechanism may be needed to start the legacy TAT if the UE is moved to RRC_CONNECTED.

Lastly, we don’t see any problem to start the legacy TAT during CG-SDT procedure.

	Intel
	Yes
	

	ASUSTeK
	No
	Follow previous agreement.

	Samsung
	No
	Follow previous agreement.

	CATT
	No
	We think this has been discussed in previous meeting and agreements were also achieved. This is no necessity to reopen the discussion.

	ZTE
	
	Follow previous agreement


2.15.2
CG-SDT-TAT expiry during CG-SDT

The following tdoc has been proposed on this issue
R2-2205270
Discussion on remaining UP issues of SDT
OPPO
discussion
Rel-17
NR_SmallData_INACTIVE-Core

R2-2205214
Remaining UP open issues for SDT
Lenovo
discussion
Rel-17
NR_SmallData_INACTIVE-Core

R2-2205243
Remaining issues of SDT UP aspects
Qualcomm Incorporated
discussion
Rel-17
NR_SmallData_INACTIVE-Core

On the expiry of the CG-SDT-TimeAlignmentTimer when initial CG-SDT has not been ackknowledged. the following has been proposed:

	LENOVO

Proposal 4: for cases when CG-SDT-TAT expires while the CG-SDT procedure is ongoing and UE has not received a response from the network after the initial UL CG-SDT transmission, UE shall trigger SDT failure and go to RRC_IDLE.
OPPO

Proposal2: RAN2 confirms that SDT procedure is considered as failure if no acknowledgement is received for the first UL transmission of CG-SDT before CGT expires.

Qualcomm

Proposal 2: RAN2 confirms that if cg-SDT-TimeAlignmentTimer expires while the CG-SDT procedure is ongoing and UE has not received a response from the network after the initial UL CG-SDT transmission, UE determines the failure of SDT procedure and transition to RRC_IDLE state. 


On the expiry of CG-SDT-TAT and the use of CG-SDT resource, the following has been proposed by Qualcomm:

	Proposal 3: If cg-SDT-TimeAlignmentTimer expires while the CG-SDT procedure is ongoing and the confirmation of the first uplink transmission has been received successfully, UE should not perform any uplink transmission on CG resource except RACH procedure.


The rapporteur thinks that the above proposals to be reasonable, nevertheless, the current spec seems to already be aligned with the proposals above. Regarding to this, the following has already been captured in TS 38.331

	1>
else if upon receiving Integrity check failure indication from lower layers while T319 or T319a is running:

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

1>
else if indication from the MCG RLC that the maximum number of retransmissions has been reached is received while T319a is running; or

1>
if random access problem indication is received from MCG MAC while T319a is running; or

1>
if the lower layers indicate that cg-SDT-TimeAlignmentTimer expired before receiving network response for the UL CG-SDT transmission with CCCH message while T319a is running; or
1>
if T319a expires:

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


And in TS 38.321

	1>
when the cg-SDT-TimeAlignmentTimer expires:

2>
clear any configured uplink grants;

2>
if a PDCCH addressed to the MAC entity's C-RNTI after initial transmission for the CG-SDT with CCCH message has not been received:
3>
consider ongoing CG-SDT procedure as terminated;

3>
indicate the expiry of cg-SDT-TimeAlignmentTimer to the upper layer.
2>
flush all HARQ buffers;
2>
maintain NTA (defined in TS 38.211 [8]) of this TAG.

5.27.2
TA Validation for CG-SDT

RRC configures the following parameters for validation for CG-SDT:

-
cg-SDT-RSRP-ChangeThreshold: RSRP threshold for the increase/decrease of RSRP for time alignment validation.

The MAC entity shall:

1>
if the UE is configured with measObject for the Serving Cell where the UE receives configuration for CG-SDT:

2>
store the RSRP of the downlink pathloss reference derived based on the measObject configured for the Serving Cell as in TS 38.331.

The MAC entity shall consider the TA of the initial CG-SDT transmission with CCCH message to be valid when the following condition is fulfilled:

1>
compared to the stored downlink pathloss reference RSRP value, the current RSRP value of the downlink pathloss reference calculated as specified in TS 38.133 [11] has not increased/decreased by more than cg-SDT-RSRP-ChangeThreshold, if configured;

1>
cg-SDT-TimeAlignmentTimer is running.


Hence, these proposals can be confirmed but no change is required. 
Question20: Do companies agree that R2 confirms on the following. But, No change is required?

· When CG-SDT-TAT expires while the UE has not received ack for the initial CG-SDT, UE shall trigger SDT failure and go to RRC_IDLE
· If cg-SDT-TimeAlignmentTimer expires while the CG-SDT procedure is ongoing and the confirmation of the first uplink transmission has been received successfully, UE should not perform any uplink transmission on CG resource except RACH procedure.
	Company
	Yes/No
	Comments

	LG
	Yes
	

	Intel
	Yes
	

	Samsung
	Yes
	Not sure if the second bullet is captured in current MAC spec.

	CATT
	Yes
	

	ZTE
	Yes
	Follow previous agreements. 


2.15.3
RSRP threshold for UL carrier selection.
The following tdoc has been proposed on this issue
R2-2205214
Remaining UP open issues for SDT
Lenovo
discussion
Rel-17
NR_SmallData_INACTIVE-Core
The following has been proposed:

	RSRP threshold for UL carrier selection 

Regarding the UL carrier selection based on RSRP threshold following open issue has been identified in the RAN2#117e meeting:

[CB] Adopt the same sdt-RSRP-ThresholdSSB-SUL used in MAC for uplink carrier selection for RA-SDT and CG-SDT. FFS relationship with RACH partitioning discussion and how to enable this in RRC configuration.  FFS if threshold is common for a feature combination

In our understanding it’s sufficient to have a single threshold, i.e. sdt-RSRP-ThresholdSSB-SUL, when performing UL carrier selection for RA-SDT and CG-SDT since UL carrier selection is performed before the SDT type selection, e.g. RA-SDT or CG-SDT. 
Proposal 2: common threshold sdt-RSRP-ThresholdSSB-SUL is sued for UL carrier selection for RA-SDT and CG-SDT.
Regarding the FFS on whether the threshold is common for a feature combination, we think that considering the earlier RAN2 agreement that a SDT-specific RSRP threshold for UL carrier is adopted, it follows not to have a common RSRP threshold for a feature combination.

RAN2#113bis-e agreement: RSRP threshold for carrier selection is specific to SDT (i.e. separately configured for SDT) 
Proposal 3: don’t introduce a common RSRP threshold for UL carrier for a feature combination.



The rapporteur would make the following observations for the proposals above:

· Proposal2: This has already been captured according to the proposals in the current MAC CR

· Proposal3: Same view as the proposal but there is no spec impact for this.

Thus, from the rapporteur’s point of view, the above issues do not need to be discussed. 

Question21: Do companies agree that R2 confirms the following for RSRP threshold for UL carrier selection. But, no change is required:

· Common threshold sdt-RSRP-ThresholdSSB-SUL is used for UL carrier selection for RA-SDT and CG-SDT.

· Don’t introduce a common RSRP threshold for UL carrier for a feature combination.
	Company
	Yes/No
	Comments

	LG
	Yes
	

	Intel
	Yes
	

	ASUSTeK
	Yes
	

	Samsung
	Yes
	

	CATT
	Yes
	

	ZTE
	Yes
	Follow previous agreements. 


2.15.4
UL carrier selection during CG-SDT

The following tdoc has been proposed on this issue
R2-2205270
Discussion on remaining UP issues of SDT
OPPO
discussion
Rel-17
NR_SmallData_INACTIVE-Core

within the tdoc above, the following has been proposed:

	As in MAC CR, the evaluation of CG-SDT resources is specified as follows:

For an uplink grant configured for configured grant Type 1 for CG-SDT on the selected uplink carrier as in clause 5.x, when CG-SDT is triggered and not terminated, for each configured grant valid according to TS 38.214 [7] for which the above formula is satisfied, the MAC entity shall:

1>
if at least one SSB configured for CG-SDT with SS-RSRP above cg-SDT-RSRP-ThresholdSSB is available:
2>
if after initial transmission for CG-SDT with CCCH message has been performed according to clause 5.4.1, PDCCH addressed to the MAC entity’s C-RNTI has been received, and the SSB corresponding to the configured UL grant has the same SSB index as the SSB selected for initial transmission for CG-SDT with CCCH message (i.e., SSB for retransmission of initial transmission of CG-SDT); or

2>
if the RSRP of the SSB corresponding to the configured uplink grant is above the cg-SDT-RSRP-ThresholdSSB: (i.e., SSB for initial and subsequent new CG-SDT transmission):

3>
indicate the SSB index corresponding to the configured uplink grant to the lower layer;

3>
consider this configured uplink grant as valid.
1>
else:

2>
initiate Random Access procedure in clause 5.1.
During an onging CG-SDT procedure, legacy RACH can be triggered. UE shall perform carrier selection based on RSRP if it is not explicitly indicated. We think this legacy behaviour can be naturally followed for the RACH triggered during CG-SDT. The re-selected carrier might be different from the one selected at SDT initiation stage. For CG-SDT, if CG-SDT resources are configured and valid on the re-selected carrier, subsequent new transmissions on CG can still be supported, same as RRC_CONNECTED. While the highlighted text in section 5.8.2 of CR seems to make a restriction that only the CG-SDT resources on the carrier selected when SDT is triggered can be used. 

Proposal 2 Carrier is re-selected for the RACH triggered duirng SDT, i.e., follow legacy. Subseqeuent new transmissions on CG are supported on the re-selected carrier.


However, from the view of the rapporteur, this has already been discussed previously and agreement has been made in R2#116bis

10
UE does not perform UL carrier reselection for subsequent CG-SDT transmission over CG-SDT resources within one CG-SDT procedure

Question22: Do companies agree that R2 can confirm that UE does not perform UL carrier reselection for subsequent CG-SDT transmission over CG-SDT resources within one CG-SDT procedure. No change is required?
	Company
	Yes/No
	Comments

	LG
	Yes
	

	Intel
	Yes
	The motivation was that SDT session should be short in order to get the maximum performance benefit of this feature

	ASUSTeK
	Yes
	

	Samsung
	Yes
	This has been discussed several times.

	CATT
	Yes
	We have the same understanding that the whole SDT procedure will not be long.

	ZTE
	Yes
	Follow previous agreements. 


2.15.5
logicalChannelSR-Mask

The following tdoc has been proposed on this issue
R2-2205836
UP procedure issues
Nokia, Nokia Shanghai Bell
discussion
Rel-17
NR_SmallData_INACTIVE-Core

Nokia points out that

	The logicalChannelSR-Mask was agreed to be up to NW configuration for each logical channel configured for SDT. However, it would be really cumbersome for the NW to reconfigure first in RRC_CONNECTED mode each LCH it intends to configure for SDT to be used in CG-SDT procdedure with logicalChannelSR-Mask set to true; and after the UE comes back to RRC_CONNECTED, again reconfigure different value to logicalChannelSR-Mask.

Since the intention for not supporting the logicalChannelSR-Mask by the companies at all in the first place was that no feature to selectively make LCH to trigger SR while CG-SDT resources are configured is needed since we do not have dedicated SR to be used during SDT and RA will otherwise need to be triggered. However, logicalChannelSR-Mask is applied such that while it is set to true, the SR is not triggered and hence the logicalChannelSR-Mask was agreed to be used. 

During CG-SDT with valid CG resources, obviously there is no need to trigger RA for SR. The UE should always regard the logicalChannelSR-Mask as configured with value true for each LCH configured for SDT so that NW can retain the stored configuration without the need for many reconfigurations just for this purpose.

Observation 2: Only logicalChannelSR-Mask set to true is the sensible configuration during SDT procedure for logicalChannelSR-Mask for LCHs allowed for CG-SDT. 

Observation 3: It would be cumbersome for NW to always reconfigure logicalChannelSR-Mask for each LCH it intends to configure for CG-SDT before sending the suspendConfig in RRCRelease as well as after the UE comes back to RRC_CONNECTED.

Proposal 3: For each LCH configured for SDT, the UE considers logicalChannelSR-Mask configured with value true during the SDT procedure.


Note that R2 has already agreed on this in R2#116bie-e, with the following:

1. The logicalChannelSR-DelayTimer is supported and configurable by SIB.  All logical channels configured with SDT are configured with a same timer value.  The logicalChannelSR-Mask is supported. 

and in R2#117e

1. It is up to the network how to configure the logicalChannelSR-Mask value for LCHs of DRBs configured for SDT. 

Rapporteur proposes that we confirm on the following 
Question23: Do comapnies agree that R2 can confirm that it is up to the network how to configure the logicalChannelSR-Mask value for LCHs of DRBs configured for SDT?
	Company
	Yes/No
	Comments

	LG
	Yes
	

	Intel
	Yes
	No need to re-discussed this topic again

	ASUSTeK
	Yes
	

	Samsung
	Yes
	

	CATT
	Yes
	

	ZTE
	Yes
	Follow previous agreements. 


3. Conclusion

Based on the discussion we give the following proposals:

4. Reference

[1] R2-2204216
Introduction of Small Data Transmission for MAC spec

[2] R2-2206066
Editor's correction to MAC spec for Small Data Transmission
Huawei, HiSilicon, Nokia, Nokia Shanghai Bell, ZTE Corporation, Sanechips
CR
Rel-17
38.321
17.0.0
1243
1
F
NR_SmallData_INACTIVE-Core
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