[bookmark: _GoBack]3GPP TSG-RAN2#116bis-e	R2-2201357
Online, 17th Jan - 25th Jan 2022	
	

[bookmark: Source]Agenda item:		8.6.1 (NR_SmallData_INACTIVE-Core)
Source:	LG Electronics Inc.
Title: 	Discussion on MAC running CR
[bookmark: DocumentFor]Document for:	Discussion and Decision
1.	Introduction
During the e-mail discussion [1], several issues were identified and some suggestions were applied to the MAC running CR [2]. However, some suggestions have not been accepted or are still opened.
In this paper, we would like to identify issues again and present our views on proposals.
2.	Discussion
In S5.8.2.x TA Validation for CG-SDT in [2], TA validation check for CG-SDT is specified as follows. This comes from an agreement that RAN2 introduce a TA validation mechanism for SDT based on RSRP change. 
	The MAC entity shall consider the CG-SDT resource to be valid when the following conditions are fulfilled:
1>	compared to the stored downlink pathloss reference RSRP value at the UE’s last uplink transmission, the RSRP has not increased/decreased by more than cg-SDT-RSRP-ChangeThreshold, if configured.
Editor’s NOTE:	FFS whether RSRP change would affect the TA valididation for DG. 
Editor’s Note:	FFS what is the RSRP at the initial CG-SDT transmission to compare with



However, there is no stored DL pathloss reference RSRP at the time of initiating SDT procedure in RRC_INACTIVE, and thus the UE does not know whether the RSRP at the time of initiating SDT procedure has increased/decreased by more than cg-SDT-RSRP-ChangeThreshold. As a result, the UE fails to validate the TA, and the UE cannot trigger CG-SDT procedure. 
Therefore, we think it is needed to discuss the time to store DL pathloss reference RSRP for comparing to RSRP at the time of initiating SDT procedure, and this is captured as FFS.
· Option 1. At the time of the last transmission in RRC_CONNECTED
· Option 2. At the time of the reception of RRCRelease for RRC_INACTIVE

In Option 1, the UE stores DL pathloss reference RSRP at the time of the last transmission in RRC_CONNECTED, and the UE compares the stored DL pathloss reference RSRP with the measured RSRP at the time of initiating CG-SDT. 
We think it is not desirable to compare the stored DL pathloss reference RSRP of RRC_CONNECTED with the measured RSRP of RRC_INACTIVE. This is because in RRC_CONNECTED and RRC_INACTIVE, DL pathloss reference RSRP is derived from the different value of parameters. 
	For TA validation for CG-SDT, the downlink pathloss reference RSRP is derived as the linear average of the power values of up to nrofSS-BlocksToAverage of the highest beam measurement quantity values above absThreshSS-BlocksConsolidation.



According to [2], as shown above, DL pathloss reference RSRP is derived based on two parameters, i.e., nrofSS-BlocksToAverage and absThreshSS-BlocksConsolidation. According to RRC specification [3], for RRC_CONNECTED and RRC_INACTIVE, two parameters are configured differently as follows. 
· For RRC_CONNECTED, nrofSS-BlocksToAverage and absThreshSS-BlocksConsolidation are configured in measObjectNR > measObject> MeasObjectToAddModList > MeasConfig > RRCReconfiguration/RRCResume
· For RRC_IDLE/RRC_INACTIVE, nrofSS-BlocksToAverage and absThreshSS-BlocksConsolidation are configured in MeasIdleCarrierNR > MeasIdleConfigSIB > SIB11 or MeasIdleCarrierNR > MeasIdleConfigDedicated > RRCRelease

Thus, if two parameters are configured with different value by different RRC state, the RSRP change between the stored DL pathloss reference RSRP in RRC_CONNECTED and the measured RSRP in RRC_INACTIVE may be increased/decreased more than cg-SDT-RSRP-ChangeThreshold, and TA validation for CG-SDT is considered as not valid, even if the actual RSRP is not changed largely. Therefore, we think it does not make sense to compare to two DL pathloss reference RSRP derived from different RRC state and Option 1 is not desirable.
Meanwhile, in Option 2, the UE stores DL pathloss reference RSRP when RRCRelease message is received, and the UE compares the stored DL pathloss reference RSRP with the measured RSRP at the time of initiating CG-SDT. Since UE enters in RRC_INACTIVE when RRCRelease message including suspendConfig is received, DL pathloss reference RSRP is derived based on the same value in the same RRC state, i.e., RRC_INACTIVE. Thus, there is no gap between value of parameters caused by different RRC state, and we think this is desirable to check TA validation.
Therefore, for TA validation check of the CG-SDT initial transmission, we propose that the RSRP at the time of initiating CG-SDT is compared to the DL pathloss reference RSRP stored at the time when RRCRelease message is received, and Text proposal is provided in Annex 1.
Proposal 1. In the case of CG-SDT initial transmission, for TA validation, the RSRP at the time of initiating CG-SDT is compared to the DL pathloss reference RSRP stored at the time when RRCRelease message is received.

Next, there are some descriptions explaining whether SDT specific feature is some sections as in Annex 2. However, we think these descriptions are not suitable for MAC specification. 
· S5.4.4 Scheduling Request: It is specified that for LCHs configured with SDT, SR resource is not used during SDT. We think that specifying whether to use SR configuration is used or not during SDT is more suitable for RRC specification. Thus, we propose to remove SDT specific description in S5.4.4 and to specific the SDT specific description in RRC specification.
· S5.4.5 Buffer Status Reporting, S5.4.6 Power Headroom Reporting: The description that BSR/PHR is used during SDT procedure is added. However, in our understanding, certain function can be used if there is no restriction, so without the description for SDT, it is straightforward that BSR/PHR can be used for SDT. Therefore, added descriptions is not needed.
· S5.8.2 Uplink: The description “only Type 1 can be configured for SDT. CG-SDT can only be configured on initial BWP” is added. However, in our understanding, how to configure a configuration is generally specified in RRC specification, and thus how to configure CG Type 1 is included in RRC specification.
Proposal 2. Remove the SDT specific description in S5.4.4 Scheduling Request / S5.8.2 Uplink, and specific the description in RRC specification.
Proposal 3. Remove the description that describe the use of BSR/PHR for SDT in S5.4.5 Buffer Status Reporting / S5.8.6 Power Headroom Reporting.

Next, the formula for CG type 1 and CG-SDT are captured as follows in [2].
	After an uplink grant is configured for a configured grant Type 1 not for CG-SDT, 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, after CG-SDT is triggered and not terminated, the MAC entity shall for each configured grant for which the above formula is satisfied:
1>	if at least one SSB for which the CG-SDT resources are configured with SS-RSRP above cg-SDT-RSRP-ThresholdSSB is available; and
1>	if the configured grant type 1 resource is valid according to clause 5.8.2.x and according to [FFS_Ref]:
2>	if the RSRP of the SSB corrsponding to the configured uplink grant is above the cg-SDT-RSRP-ThresholdSSB:
3>	indicate the SSB index to the lower layer;
3>	consider that this configured uplink grant occurs.
----- Unnecessary part is omitted-----




Regarding the occurrence of UL grant for CG-SDT, the rapporteur proposes that the UL grant for CG-SDT is not occurred when only the condition of the formula for CG type1 is satisfied (“not for CG-SDT” in green part). On the other hand, the rapporteur proposes that the UL grant for CG-SDT is considered as occurred when not only the condition of the formula for CG type1 but also the conditions of TA validation and RSRP threshold (cg-SDT-RSRP-ThresholdSSB) are satisfied (yellow part).
However, we have a different understanding. Since the network does not know whether TA is valid or not or whether RSRP threshold is met or not for the UE, the network schedules the UL grant for CG-SDT as a dedicated resource to only the UE based on the formula for CG type 1. That is, the UL grant for CG-SDT is always occurred for the UE as long as the formula of CG type 1 is satisfied regardless of TA validation and RSRP threshold, and whether the occurred UL grant is valid or not for CG-SDT is evaluated by TA validation and RSRP threshold.
Therefore, we propose to confirm that UL grant for CG-SDT is always occurred based on the formula for CG type 1 regardless of TA validation and RSRP threshold, and TA validation and RSRP threshold are conditions for evaluating whether the occurred UL grant for CG-SDT is valid or not.
Text proposal based on Proposal 4 and 5 is provided in Annex 3.
Proposal 4. RAN2 confirm that UL grant for CG-SDT is always occurred based on the formula for CG type 1 regardless of TA validation and RSRP threshold.
Proposal 5. RAN2 confirms that TA validation and RSRP threshold are conditions for evaluating whether the occurred UL grant for CG-SDT is valid or not.

3.	Conclusion
In this document, we discuss MAC running CR for SDT, and made proposals as following.
Proposal 1. In the case of CG-SDT initial transmission, for TA validation, the RSRP at the time of initiating CG-SDT is compared to the DL pathloss reference RSRP stored at the time when RRCRelease message is received.
Proposal 2. Remove the SDT specific description in S5.4.4 Scheduling Request / S5.8.2 Uplink, and specific the description in RRC specification.
Proposal 3. Remove the description that describe the use of BSR/PHR for SDT in S5.4.5 Buffer Status Reporting / S5.8.6 Power Headroom Reporting.
Proposal 4. RAN2 confirm that UL grant for CG-SDT is always occurred based on the formula for CG type 1 regardless of TA validation and RSRP threshold.
Proposal 5. RAN2 confirms that TA validation and RSRP threshold are conditions for evaluating whether the occurred UL grant for CG-SDT is valid or not.
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5.	Annex 1
5.8.2.x	TA Validation for CG-SDT
----- Unnecessary part is omitted-----
The MAC entity shall consider the CG-SDT resource to be valid when the following conditions are fulfilled:
1>	if CG-SDT is initiated and the data for CG-SDT has not transmitted: 
2>	compared to the stored downlink pathloss reference RSRP value at the reception of RRCRelease message, the RSRP has not increased/decreased by more than cg-SDT-RSRP-ChangeThreshold, if configured.
1>	else: 
1>	2> compared to the stored downlink pathloss reference RSRP value at the UE’s last uplink transmission, the RSRP has not increased/decreased by more than cg-SDT-RSRP-ChangeThreshold, if configured.


6.	Annex 2
[bookmark: _Toc29239844][bookmark: _Toc37296203][bookmark: _Toc46490329][bookmark: _Toc52752024][bookmark: _Toc52796486][bookmark: _Toc67931545][bookmark: _Hlk79688887]5.4.4	Scheduling Request
The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.
The MAC entity may be configured with zero, one, or more SR configurations. An SR configuration consists of a set of PUCCH resources for SR across different BWPs and cells. For a logical channel or for SCell beam failure recovery (see clause 5.17) and for consistent LBT failure recovery (see clause 5.21), at most one PUCCH resource for SR is configured per BWP. For a logical channel serving a radio bearer configured with SDT, PUCCH resource for SR is not used during SDT.
----- Unnecessary part is omitted-----
[bookmark: _Toc67931546]5.4.5	Buffer Status Reporting
The Buffer Status reporting (BSR) procedure is used to provide the serving gNB with information about UL data volume in the MAC entity.
BSR can be used during SDT procedures.
----- Unnecessary part is omitted-----

[bookmark: _Toc37296205][bookmark: _Toc46490331][bookmark: _Toc52752026][bookmark: _Toc52796488][bookmark: _Toc67931547]5.4.6	Power Headroom Reporting
The Power Headroom reporting procedure is used to provide the serving gNB with the following information:
-	Type 1 power headroom: the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission per activated Serving Cell;
-	Type 2 power headroom: the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH and PUCCH transmission on SpCell of the other MAC entity (i.e. E-UTRA MAC entity in EN-DC, NE-DC, and NGEN-DC cases);
-	Type 3 power headroom: the difference between the nominal UE maximum transmit power and the estimated power for SRS transmission per activated Serving Cell;
-	MPE P-MPR: the power backoff to meet the MPE FR2 requirements for a Serving Cell operating on FR2.
PHR can be used during SDT procedures.
----- Unnecessary part is omitted-----
[bookmark: _Toc29239850][bookmark: _Toc37296209][bookmark: _Toc46490336][bookmark: _Toc52752031][bookmark: _Toc52796493][bookmark: _Toc90287204]5.8	Transmission and reception without dynamic scheduling
[bookmark: _Toc29239852][bookmark: _Toc37296211][bookmark: _Toc46490338][bookmark: _Toc52752033][bookmark: _Toc52796495][bookmark: _Toc67931554][bookmark: _Hlk79688894]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 Type 1 can be configured for SDT. CG-SDT can only be configured on initial BWP.
----- Unnecessary part is omitted-----

7.	Annex 3
5.8.2	Uplink
----- Unnecessary part is omitted-----
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, after CG-SDT is triggered and not terminated, the MAC entity shall for each configured grant for which the above formula is satisfied:
1>	if at least one SSB for which the CG-SDT resources are configured with SS-RSRP above cg-SDT-RSRP-ThresholdSSB is available; and
1>	if the configured grant type 1 resource is valid according to clause 5.8.2.x and according to [FFS_Ref]:
2>	if the RSRP of the SSB corrsponding to the configured uplink grant is above the cg-SDT-RSRP-ThresholdSSB:
3>	indicate the SSB index to the lower layer;
3>	consider that this configured uplink grant is valid.
1>	else:
2>	initiate Random Access procedure in clause 5.1.
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