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1. Introduction 
[bookmark: Proposal_Pattern_Length][bookmark: _Hlk92202125]This document addresses new open issues that are not covered within identified list in [Post116bis-e][510][SData] CP open issues or [Post116-e][511][SData] UP open issues. In addition, it provides further analysis and details on some of the topics under discussion on those two email discussions.
1. Discussion 
SP-SRS (de)activation during SDT
The following RAN2 agreements were taken in positioning discussion with potential impact to SDT operation:
For positioning in RRC_INACTIVE state, the positioning assistance data can be delivered to UE through the following ways:
-     positioning system information, i.e. posSIB;(12/13)
-     pre-configure assistance data when UE in RRC_CONNECTED state;(11/13)
-     send to UE in RRC_INACTIVE during ongoing SDT procedure. (9/13)
SRS for positioning in RRC_INACTIVE state can be configured through the following ways: 
-     RRCRelease with SuspendConfig (13/13)
-     SDT DL RRC message, i.e. Msg B / Msg 4 of RA-SDT (9/13)	
-     WA: pre-configure positioning SRS in RRC_CONNECTED (9/13)
FFS detailed signalling for these approaches.
Support SP SRSp for positioning in RRC_INACTIVE state. (12/13)
SP Positioning SRS Activation/Deactivation MAC CE is reused for triggering SRSp transmission in RRC_INACTIVE. (12/12) 
AP SRSp is not supported for positioning in RRC_INACTIVE state. (11/13)
Therefore, SDT needs to allow the exchange of the MAC CE based SP-SRS activation/deactivation. Note that we understand no further change is needed as it was clarified that the support of providing positioning reconfiguration via Msg.B/Msg.4 was captured considering that RRCRelease can be sent in response to the 1st UL SDT msg, and therefore positioning related configuration could be updated. However, our understanding is that there is no need to support any other RRC msg to provide corresponding positioning configuration in the middle of an ongoing SDT session.
Proposal 1. [bookmark: _Toc92486929][bookmark: _Toc92486977][bookmark: _Toc92573015][bookmark: _Toc92706489][bookmark: _Toc92719254][bookmark: _Toc92719307][bookmark: _Toc92719882][bookmark: _Toc95519858][bookmark: _Toc95743024][bookmark: _Toc95743185][bookmark: _Toc95743315]MAC CE based SP-SRS activation/deactivation is supported during an SDT session.


[bookmark: _Ref95735703]Delta signalling for SDT configuration
RAN2 agreed to consider delta configuration when implementing the running CR for SDT:
11.	Delta signaling can be supported in RRC signaling and will be considered CR drafting
Email discussion [Post116bis-e][510][SData] aims to clarify how delta operation works in issue Z024. There majority of companies seems to support delta as in legacy (i.e. “Option 2: Delta signalling is based on the previous SDT configuration (i.e. only applicable to SDT operation and will be released when the UE moves to connected)”). This is assumed to be the case and this section discusses further details of the suggested ASN.1 structure and NEED codes to be used for SDT related configuration in RRCRelease message. 
[bookmark: _Toc95743021][bookmark: _Toc95743312]Delta signalling is based on the previous SDT configuration (i.e. only applicable to SDT operation and will be released when the UE moves to connected).  
Changes to TP(s) of the SDT configuration due to delta operation
Some general principles to follow considering ASN.1 guidance are described before discussing how current SDT configuration is defined in ASN.1:
a) “Need M” should be used to enable delta configuration on large fields, otherwise “Need R” could be used. 
Note that if a field always needs to be configured for the mechanism to work and we are using delta configuration, “Need R” should be avoided in the child or parent, i.e. instead “Need M” could be used (provided there is a release mechanism at top level) with the field description capturing that network always configures this field.
b) When using delta configuration, it is preferable to be able to release those delta configurations, for example by using SetupRelease type or, when applicable, allowing list size 0 (unless the information shall always be available for the corresponding feature to work).
c) It is good practice not to use “Need S” in dedicated signalling (consider using “Need M” or “Need R”) as delta signalling will not apply and is sub-optimal if the network wants to configure a value different from the default.
The ASN.1 under discussion is included in Annex (i.e. new configurations defined for SDT in RRCRelease message as part of SDT running CR to 38.331). The highlighted colors above are used to mark the related TP copied in Annex that might need update/discussion in order to follow the desirable guidance explained above. Afterwards the same ASN.1 block is provided again but marking in underline red the new suggested changes/updates for discussion, which can be summarized as follow:
1. Discussion on how the container that includes SDT-MACPHY-CG-Config requires further discussion from CU DU point of view. Current TP captures that a new container is defined, sdt-MAC-PHY-CG-Config-r17. If this were the case, RAN3 will define a mechanism to transfer this new container. Therefore, we suggest that RAN2 discuss whether legacy CellGroupConfig IE could be re-used (i.e. CG-SDT related configuration would be included in legacy container not to impact RAN3) vs define a new SDT specific container for SDT-MACPHY-CG-Config. The suggested update of the TP included in Annex keeps current assumption (i.e. that a new SDT-specific container is used) while address the guidance explained in other points for delta operation.
2. The following fields need to be defined as “Need M”: sdt-Config-r17, sdt-DRB-List-r17, sdt-MAC-PHY-CG-Config-r17, sdt-DataVolumeThreshold-r17, txx-r17, cg-SDT-timeAlignmentTimer-r17, cg-SDT-Configuration-r17, sdt-SSB-PerCG-PUSCH-r17. 
Current TP defines that cg-SDT-TA-ValidityThresholdSSB-r17 and cg-SDT-nrofSS-BlocksToAverage-r17 as “NEED R”. If so, we wonder how CG-SDT would work if any of these fields were not provided.
3. The following fields need to be defined with SetupRelease type: SDT-Config-r17, SDT-MACPHY-CG-Config (with a new parent/child structure is proposed), CG-SDT-Configuration-r17.
4. Current TP defines the list of DRBs configured for SDT starting to 1. We understand that RAN2 needs to discuss whether SDT can be configured only for SRB (i.e. without resuming any DRB). If so, to define the sdt-DRB-List-r17 with the list starting in 0, or as SetupRelease type.
Considering the changes shown above in the ASN.1, the corresponding proposals are as follow:
Proposal 2. [bookmark: _Toc95743186][bookmark: _Toc95743316]The following ASN.1 changes are enabled to SDT related configuration sent in RRCRelease considering behaviour of the delta configuration [related to issue Z024 of email discussion [Post116bis-e][510]]:
Proposal 2.1. [bookmark: _Toc95743187][bookmark: _Toc95743317]To discuss whether legacy CG-SDT configuration (labelled as SDT-MACPHY-CG-Config in current TP) is option (a) defined as a new octet string (which would require RAN3 to define a new mechanism to transfer this new container), or option (b) defined within legacy CellGroupConfig IE.
Proposal 2.2. [bookmark: _Toc95743188][bookmark: _Toc95743318]The following fields need to be defined as “Need M”: sdt-Config-r17, sdt-DRB-List-r17, sdt-MAC-PHY-CG-Config-r17, sdt-DataVolumeThreshold-r17, txx-r17, cg-SDT-timeAlignmentTimer-r17, cg-SDT-Configuration-r17, and sdt-SSB-PerCG-PUSCH-r17.
Proposal 2.2.1. [bookmark: _Toc95743189][bookmark: _Toc95743319]cg-SDT-TA-ValidityThresholdSSB-r17 and cg-SDT-nrofSS-BlocksToAverage-r17 are defined as “NEED R”; RAN2 needs to discuss how would CG-SDT would work if any of this fields were not provided.
Proposal 2.3. [bookmark: _Toc95743190][bookmark: _Toc95743320]The following fields need to be defined with SetupRelease type: SDT-Config-r17, SDT-MACPHY-CG-Config (with a new parent/child structure is proposed), and CG-SDT-Configuration-r17.
Proposal 2.4. [bookmark: _Toc95743191][bookmark: _Toc95743321]To discuss whether SDT can be configured only for SRB (i.e. without resuming any DRB). If so, to define the sdt-DRB-List-r17 with the list starting in 0, or as SetupRelease type.

Usage of SDT configuration when UE is in RRC_INACTIVE with an SDT session ongoing
This section further clarifies the usage of SDT configuration when UE is in RRC_INACTIVE with an SDT session ongoing considering current implementations of SDT in the running CRs to 38.331 and 38.321 and inter-related issues Z009 of email disc [Post116bis-e][510][SData] and question #1 of [Post116-e][511][SData]. 
When a UE has an ongoing SDT session, CG-SDT configuration would be maintained stored in UE. For CG-SDT session, RAN2 already agreed that CG-SDT resources could be used only for new subsequent transmissions.
“4    Stick to the previous agreement: subsequent new transmission on CG-SDT is supported. Support ACK for first TB by dynamic scheduling of uplink new transmission for the same HARQ process (like legacy, no new mechanisms).”
RAN2 has not discussed the usage of CG-SDT resources when a RA-SDT session is ongoing. Our understanding is that delta configuration is used SDT to reduce signaling overhead for every SDT session. Even without delta configuration, when a RA-SDT session is ongoing, UE may have stored a CG-SDT session; for simplicity, we suggest that UE cannot use those CG-SDT resources. This should be a waste of resources as the network is already aware that this UE has an ongoing RA-SDT session and could allocate the corresponding resources to other UEs temporarily.
Proposal 3. [bookmark: _Toc95743028][bookmark: _Toc95743192][bookmark: _Ref95513348][bookmark: _Toc95519863][bookmark: _Toc95743029][bookmark: _Toc95743193][bookmark: _Toc95743322]If UE has stored a CG-SDT configuration and initiated an RA-SDT session, CG-SDT resources are not used by UE while RA-SDT session is ongoing (even when the CG-SDT configuration may be valid) [related to question #1 of email discussion [Post116bis-e][511]].

The following FFS was captured in relation to the CG-SDT-TAT timer and the delta configuration:
7.	As baseline, the CG-SDT-TAT is stopped when a) UE enters RRC connected, and b) UE receives RRC Release at the end of SDT procedure and RRC Release does not include/configure CG resources.  FFS if there is any impact to this agreement as a result of delta signalling
Current SDT running CR to 38.321 describes that CG-SDT resources are released when CG-SDT-TAT timer expires: 
1>	when the cg-SDT-TimeAlignmentTimer expires:
2>	notify RRC to release configured grant type 1 configuration(s) for SDT;
2>	clear any configured uplink grants;
2>	flush all HARQ buffers;
2>	maintain NTA (defined in TS 38.211 [8]) of this TAG.
Current SDT running CR to 38.321 also suggests that CG-SDT-TAT is considered as expired (which is also discussed in 1st question of the related email discussion [Post116-e][511][SData])
3>	when the Contention Resolution is considered successful for RA-SDT with msg3/msgA including CCCH message as in clause 5.1:
4>	considered cg-SDT-TimeAlignmentTimer as expired, if running.
We understand is important to understand the desirable behaviour considering that CG-SDT configuration is maintained stored while RA-SDT is ongoing, as explained in above discussion of the delta configuration.
If the CG-SDT-TAT timer is kept running, the specification would need to handle what UE does when/if CG-SDT-TAT expires during an RA-SDT session (assuming that UE has a valid CG-SDT configuration). Therefore, for simplicity and considering previous Proposal 3, we understand that upon successful initiation of RA-SDT proc, the CG-SDT-TAT is stopped (but the stored CG-SDT configuration is still maintained). Alternatively, if it is preferable to maintain the CG-SDT-TAT running during an RA-SDT session and it expires, the related CG-SDT configuration should not be released. This is not necessary as gNB can update any of the required values when sending the RRCRelease msg at the end of the ongoing SDT session.
Proposal 4. [bookmark: _Toc95519864][bookmark: _Toc95743030][bookmark: _Toc95743194][bookmark: _Toc95743323]If Proposal 3 is agreed, the CG-SDT-TAT is stopped upon initiating the RA-SDT session (or alternatively, if CG-SDT-TAT is kept running during an RA-SDT session and when it expires, the related CG-SDT configuration should not be released) [related to question #1 of email discussion [Post116bis-e][511]].
Legacy TAT is considered expired when resetting MAC in 38.321, and a related question #5 is added in [Post116-e][511][SData] to discuss whether similar consideration should be defined for CG-SDT-TAT timer.  Considering all current discussion on the usage of delta configuration for SDT, if CG-SDT-TAT is considered expired during MAC reset, this means that UE releases the CG-SDT configuration. However this is not desirable understanding that MAC release is performed in every RRCRelease procedure (i.e. every time the SDT session is terminated).
Proposal 5. [bookmark: _Toc95519865][bookmark: _Toc95743031][bookmark: _Toc95743195][bookmark: _Toc95743324]MAC reset should not consider the CG-SDT-TAT to be expired as otherwise this action will release the CG-SDT related configuration at the end of every SDT session which is not desirable to enable delta configuration [related to question #5 of email discussion [Post116bis-e][511]].

NR-U and SDT 
During previous email discussion [Post115-e][509][SDT], RAN2 discussed whether CG-SDT should be supported in NR-U. The majority preference was to focus the design of SDT on licensed band for Rel-17. However, there was not agreement or conclusion captured on this regard. Current SDT running CR to 38.331 allows that CG parameters applicable to NR-U could also be configured for CG-SDT; with related parameters copied below for reference.
    [[
    cg-RetransmissionTimer-r16           INTEGER (1..64)              OPTIONAL,   -- Need R
    cg-minDFI-Delay-r16                  ENUMERATED {sym7, sym1x14, sym2x14, sym3x14, sym4x14,
                                           sym5x14, sym6x14, sym7x14, sym8x14, sym9x14, sym10x14,
                                           sym11x14, sym12x14, sym13x14, sym14x14,sym15x14, 
                                           sym16x14  }                OPTIONAL,   -- Need R
    cg-nrofPUSCH-InSlot-r16              INTEGER (1..7)               OPTIONAL,   -- Need R
    cg-nrofSlots-r16                     INTEGER (1..40)              OPTIONAL,   -- Need R
    cg-StartingOffsets-r16               CG-StartingOffsets-r16       OPTIONAL,   -- Need R
    cg-UCI-Multiplexing-r16              ENUMERATED {enabled}         OPTIONAL,   -- Need R
    cg-COT-SharingOffset-r16             INTEGER (1..39)              OPTIONAL,   -- Need R
    betaOffsetCG-UCI-r16                 INTEGER (0..31)              OPTIONAL,   -- Need R
    cg-COT-SharingList-r16               SEQUENCE (SIZE (1..1709)) OF CG-COT-Sharing-r16   
                                                                 OPTIONAL,   -- Need R
    harq-ProcID-Offset-r16               INTEGER (0..15)              OPTIONAL,   -- Need M
    harq-ProcID-Offset2-r16              INTEGER (0..15)              OPTIONAL,   -- Need M
    configuredGrantConfigIndex-r16       ConfiguredGrantConfigIndex-r16   
                                                                 OPTIONAL,   -- Cond CG-List
    configuredGrantConfigIndexMAC-r16    ConfiguredGrantConfigIndexMAC-r16   
                                                                 OPTIONAL,   -- Cond CG-IndexMAC
    periodicityExt-r16                   INTEGER (1..5120)            OPTIONAL,   -- Need R
    startingFromRV0-r16                  ENUMERATED {on, off}         OPTIONAL,   -- Need R
    phy-PriorityIndex-r16                ENUMERATED {p0, p1}          OPTIONAL,   -- Need R
    autonomousTx-r16                     ENUMERATED {enabled}         OPTIONAL    -- Cond LCH-BasedPrioritization
    ]]

We understand that the values of those CG parameters specific to NR-U are valid for CG when UE is in RRC_CONNECTED but may not be valid/applicable if CG is used for SDT by a UE in RRC_INACTIVE. Our understanding is that RAN1 is only discussing the update of CG parameters specific to licensed spectrum and they do not have time to further discuss the required changes for the one applicable to unlicensed spectrum.
[bookmark: _Toc85672826][bookmark: _Toc68054657][bookmark: _Toc68055270][bookmark: _Toc68204618][bookmark: _Toc68204878][bookmark: _Toc68205722][bookmark: _Toc71326950][bookmark: _Toc71402927][bookmark: _Toc71569648][bookmark: _Toc71570064][bookmark: _Toc77084753][bookmark: _Toc78902089][bookmark: _Toc79113319][bookmark: _Toc85195143][bookmark: _Toc85672827][bookmark: _Toc85722807][bookmark: _Toc92366106][bookmark: _Toc92572981][bookmark: _Toc92706452][bookmark: _Toc92719227][bookmark: _Toc92719280][bookmark: _Toc92719851][bookmark: _Toc92719855][bookmark: _Toc95743022][bookmark: _Toc95743313]CG parameters specific to unlicensed spectrum target UEs in RRC_CONNECTED and may not be applicable to UEs in RRC_INACTIVE with CG-SDT, and RAN1 has not prioritized evaluating this in Rel-17.
[bookmark: _Toc92486954][bookmark: _Toc92572992][bookmark: _Toc92706466][bookmark: _Toc92366078][bookmark: _Toc92486908][bookmark: _Toc92486955][bookmark: _Toc92572993][bookmark: _Toc92706467][bookmark: _Toc92366079][bookmark: _Toc92486909][bookmark: _Toc92486956][bookmark: _Toc92572994][bookmark: _Toc92706468][bookmark: _Toc92366080][bookmark: _Toc92486910][bookmark: _Toc92486957][bookmark: _Toc92572995][bookmark: _Toc92706469][bookmark: _Toc92366081][bookmark: _Toc92486911][bookmark: _Toc92486958][bookmark: _Toc92572996][bookmark: _Toc92706470][bookmark: _Toc92366082][bookmark: _Toc92486912][bookmark: _Toc92486959][bookmark: _Toc92572997][bookmark: _Toc92706471]Therefore, we suggest that specification precludes the usage of CG parameters specific to unlicensed spectrum for SDT. This could be done by adding a generic statement or by indicating each of the parameters that should not be configured. To reduce specification impact, we suggest adding a generic statement.
Proposal 6. [bookmark: _Toc95519866][bookmark: _Toc95743032][bookmark: _Toc95743196][bookmark: _Toc95743325]To agree that CG parameters specific to unlicensed spectrum are not applicable for SDT. If companies want to consider NR-U CG related parameters for SDT, RAN1 confirmation is required.

Usage of PUCCH for SDT
SDT running CR to 38.331 captures that PUCCH-Config can be provided via dedicated signaling, as shown in the highlighted text below from the TP added within RRCRelease message for CG-SDT:
BWP-Uplink-Dedicated-SDT ::= SEQUENCE {
 pucch-Config-r17     SetupRelease { PUCCH-Config } OPTIONAL,   -- Need M
 pusch-Config-r17     SetupRelease { PUSCH-Config } OPTIONAL,   -- Need M
 configuredGrantConfigToAddModList-r17 ConfiguredGrantConfigToAddModList-r17 OPTIONAL,-Need N
 configuredGrantConfigToReleaseList-r17 ConfiguredGrantConfigToReleaseList-r17 OPTIONAL,-Need N
    srs-Config                                       SetupRelease { SRS-Config }                            OPTIONAL,   -- Need M
   ...

However, RAN1 agreement was that only common PUCCH resources would be used, as captured in LS [1]:
“Q1: For both RA-SDT and CG-SDT, RAN2 assumes that common PUCCH resources (i.e. those that are shared with non-SDT UEs) can also be used for HARQ-ACK feedback for Msg4 /MsgB and subsequent SDT transmissions. Can RAN1 confirm this?
A1:  RAN1 confirms that common PUCCH resources (i.e. those that are shared with non-SDT UEs) can also be used for HARQ-ACK feedback for Msg4 /MsgB and subsequent SDT transmissions.

Q2: For RA-SDT and CG-SDT, for Msg4 /MsgB and subsequent SDT transmissions, does RAN1 think there is a need for any other PUCCH resources than the above and if needed, can RAN1 define these? 
A2: RAN1 thinks there is no need for any other PUCCH resources than common PUCCH resources shared with non-SDT UEs.”
We suggest updating RAN2 TP to reflect RAN1 agreement on this topic. 
Proposal 7. [bookmark: _Toc95519867][bookmark: _Toc95743033][bookmark: _Toc95743197][bookmark: _Toc95743326]Update CG-SDT configuration provided via RRCRelease message not to include PUCCH-Config to align this with RAN1 related agreement. 

UE behaviour upon reception of RRCReject / RRCSetup during SDT
RAN2 agreed that 1st UL SDT message can be responded with RRCReject and RRCSetup messages. In both cases, the SDT session is terminated abruptly but the network controls the end of the SDT session. However, the transfer of 1st UL SDT data should be treated as a failure by the UE (i.e., not processed by the network).
For all of these cases, next Resume attempt could be considered as a new attempt. Therefore, for the UL Data handling when SDT session terminates, the gNB may not even be aware of the actual data that was sent (or wanted to be sent) in UE’s 1st UL SDT. Therefore, it would be up to UE control to handle the retransmission of the data. 
It is important to differentiate that RRCReject msg triggers the UE to remain in RRC_INACTIVE (with its stored UE AS Inactive Context, including its SDT configuration), but RRCSetup msg triggers to fallback mechanism to set up a new RRC connection and get the UE into RRC_CONNECTED.
Different ways are possible on how to specify the retransmission of the data after UE receives an RRCReject and RRCSetup message:
Option a) Leave the failure handling up to UE implementation. 
LTE PUR handles similar scenarios with the following note added in TS 36.331 upon PUR fallback or PUR failure “NOTE: For transmission using PUR, further UE actions upon reception of PUR fallback or PUR failure indication from lower layers (see TS 36.321 [6]) is left up to implementation”. Same handling could apply here with the difference that in LTE UE had only sent one packet vs here a UE may have sent multiple packets before the failure scenario happens.
Option b) Specification defines UE’s behavior. 
The specification defines UE behaviour to guarantee the data continuity by having the UE to retransmit all the not-confirmed data after its failure. 
Both options are feasible, and this could be discussed after the design further progresses.
Proposal 8. [bookmark: _Toc71324180][bookmark: _Toc71324232][bookmark: _Toc71325317][bookmark: _Toc71554152][bookmark: _Toc71569494][bookmark: _Toc71569579][bookmark: _Toc71570001][bookmark: _Toc78902103][bookmark: _Toc79113334][bookmark: _Toc85195138][bookmark: _Toc85672821][bookmark: _Toc85722830][bookmark: _Toc92366101][bookmark: _Toc92486933][bookmark: _Toc92486981][bookmark: _Toc92573019][bookmark: _Toc92706493][bookmark: _Toc92719258][bookmark: _Toc92719311][bookmark: _Toc92719886][bookmark: _Toc95519868][bookmark: _Toc95743034][bookmark: _Toc95743198][bookmark: _Toc95743327]When UE initiates resume for SDT and network responds with RRCReject (for congestion), or RRCSetup (for fallback to setup), it is left up to UE the decision on how to handle any retransmission of the not acknowledged UL data that was included in the 1st UL SDT. Discuss whether TS needs to specify or clarify (e.g. with a NOTE) the related handling of the data for either scenario.

SDT terminonoly
The following terminology is currently used in SDT related running CRs when referring to SDT operation:
· Using the refence to SDT overall failure detection timer e.g. as “UEs in RRC_INACTIVE while Txxx(NewSDTTimer) is running”
· Just referring to SDT in general, e.g.
· “upon initiating the resume procedure for SDT”
· “radio bearers configured for SDT”
· “UE supports SDT”
· “for initiating SDT”
When using “SDT” reference, majority of the usages seems to refer to the actual feature, however when talking about the initiation, some clarification should be done. We understand the term mechanism or procedure might be the best, as SDT feature is configured already when the UE is in RRC_CONNECTED, and its configuration is also used while UE is in RRC_INACTIVE. Therefore when referring to the initiation (ongoing or termination) of SDT, we suggest to use the word “session” which is already used by large of companies when referring to this.
Proposal 9. [bookmark: _Toc92366071][bookmark: _Toc92486901][bookmark: _Toc92486948][bookmark: _Toc92572986][bookmark: _Ref92704245][bookmark: _Toc92706458][bookmark: _Toc92719230][bookmark: _Toc92719283][bookmark: _Toc92719858][bookmark: _Toc95519869][bookmark: _Toc95743035][bookmark: _Toc95743199][bookmark: _Toc95743328]Update SDT running CRs to include the term “session” when referring to the actual SDT (i.e. “SDT session”) that might be initiated, ongoing or terminated. For example, for initiating SDT session, or ongoing SDT session or terminating SDT session.

Maximum range of SDT session (i.e. Txxx(NewSDTTimer))
Issue Z017 of Email discussion [Post116bis-e][510][SData] asks for inputs on the desirable range of the Txxx(NewSDTTimer). RAN2 agreed upon initiating an SDT session, this timer is started, and UE will monitor PDCCH continuously until the SDT is terminated by the network or UE triggers a failure autonomously e.g. upon its expiry. 
“1.	SDT Failure Detection Timer has an extended duration to accommodate subsequent SDT procedure.”
RAN2 agreed not to define any discontinuous monitoring during an SDT session as it aims to be very short. However, companies are discussing to define an extended version of T319 in order to accommodate subsequent transmission.
t319   ENUMERATED {ms100, ms200, ms300, ms400, ms600, ms1000, ms1500, ms2000},
Companies’ inputs on [Post116bis-e][510][SData] are suggesting higher values, such as:
t3XX     ENUMERATED {ms100, ms200, ms300, ms400, ms600, ms1000, ms2000, ms3000, ms6000, ms10000, spare6, spare5, spare4, spare3, spare2, spare1}
We understand that it is critical to look at this from UE side and understand the potential negative impact on its power consumption. We suggest using the following power consumption model for FR1 used by RAN1 during Rel-16 PowSav SI as captured in TR 38.840:
Table 18: UE power consumption model for FR1
	Power State
	Characteristics
	Relative Power 

	Deep Sleep
	Time interval for the sleep should be larger than the total transition time entering and leaving this state. Accurate timing may not be maintained.
	1 
(Optional: 0.5)

	Light Sleep
	Time interval for the sleep should be larger than the total transition time entering and leaving this state. 
	20

	Micro sleep
	Immediate transition is assumed for power saving study purpose from or to a non-sleep state
	45

	PDCCH-only
	No PDSCH and same-slot scheduling; this includes time for PDCCH decoding and any micro-sleep within the slot. 
	100

	SSB or 
CSI-RS proc.
	SSB can be used for fine time-frequency sync. and RSRP measurement of the serving/camping cell. TRS is the considered CSI-RS for sync. FFS the power scaling for processing other configurations of CSI-RS.
	100

	PDCCH + PDSCH
	PDCCH + PDSCH. ACK/NACK in long PUCCH is modeled by UL power state. 
	300 

	UL
	Long PUCCH or PUSCH. 
	250 (0 dBm)
700 (23 dBm)



The following table assumes a very simple scenario/approach to understand the power consumption impact when UE is in legacy RRC_INACTIVE vs in RRC_INACTIVE with an SDT session. A paging DRX cycle of 1.28s is assumed where UE wakes up for 5ms for paging monitoring. When the SDT session is ongoing, for simplicity we assume that UE is only monitoring PDCCH continuously for the time assumed of the SDT session. 
	Total
time
	SDT
time
	INACTIVE
time
	Deep sleep
	Light sleep

	
	
	
	Relative power
	Increment
	Relative power
	Increment

	10
	0
	10
	831660
	 
	12187200
	 

	10
	1
	9
	6748395
	8.11
	16968400
	1.39

	10
	2
	8
	12665625
	15.23
	21750000
	1.78

	10
	3
	7
	18582360
	22.34
	26531200
	2.18

	10
	4
	6
	24499095
	29.46
	31312400
	2.57

	10
	5
	5
	30415830
	36.57
	36093600
	2.96

	10
	6
	4
	36332565
	43.69
	40874800
	3.35

	10
	7
	3
	42249300
	50.80
	45656000
	3.75

	10
	8
	2
	48166035
	57.92
	50437200
	4.14

	10
	9
	1
	54082770
	65.03
	55218400
	4.53

	10
	10
	0
	60000000
	72.14
	60000000
	4.92


It can be observed that UE power consumption will increase substantially due to the SDT session. For example if SDT session can be up to 6 sec, when comparing with legacy RRC_INACTIVE, there is an increase of 50.80 times if UE is assumed in deep sleep, or of 3.75 times if UE is assumed in light sleep. Therefore it is important to consider UE’s power consumption when configuring the maximum range of the Txxx(NewSDTTimer). If UE needs to be active for longer times, it might be more beneficial from UE’s power consumption point of view to be in RRC_CONNECTED in order to be able to apply C-DRX. Therefore, our understanding is that this timer should be rather short, such as, maximum of 1 second. If majority of companies prefer a larger value (as companies are proposing in [Post116bis-e][510]), we suggest not to have a value greater than 6 seconds, which already provides a substantial increase on UE’s power consumption. 
[bookmark: _Toc95743023][bookmark: _Toc95743314]UE’s power consumption can drastically increase when using large values of Txxx(NewSDTTimer). In our understanding, the maximum value of Txxx(NewSDTTimer) should be rather short.
Proposal 10. [bookmark: _Toc95519870][bookmark: _Toc95743036][bookmark: _Toc95743200][bookmark: _Toc95743329]The maximum range of Txxx(NewSDTTimer) should be 1 second in order not to increase UE’s power consumption drastically. If majority of companies prefer a larger value, we suggest not to have a value greater than 6 seconds [related to issue Z017 of email discussion [Post116bis-e][510]]. 


1. Conclusion
The observations captured are the following:
Observation 1.	Delta signalling is based on the previous SDT configuration (i.e. only applicable to SDT operation and will be released when the UE moves to connected).
Observation 2.	CG parameters specific to unlicensed spectrum target UEs in RRC_CONNECTED and may not be applicable to UEs in RRC_INACTIVE with CG-SDT, and RAN1 has not prioritized evaluating this in Rel-17.
Observation 3.	UE’s power consumption can drastically increase when using large values of Txxx(NewSDTTimer). In our understanding, the maximum value of Txxx(NewSDTTimer) should be rather short.
The proposals captured are the following:
Proposal 1.	MAC CE based SP-SRS activation/deactivation is supported during an SDT session.
Proposal 2.	The following ASN.1 changes are enabled to SDT related configuration sent in RRCRelease considering behaviour of the delta configuration [related to issue Z024 of email discussion [Post116bis-e][510]]:
Proposal 2.1.	To discuss whether legacy CG-SDT configuration (labelled as SDT-MACPHY-CG-Config in current TP) is option (a) defined as a new octet string (which would require RAN3 to define a new mechanism to transfer this new container), or option (b) defined within legacy CellGroupConfig IE.
Proposal 2.2.	The following fields need to be defined as “Need M”: sdt-Config-r17, sdt-DRB-List-r17, sdt-MAC-PHY-CG-Config-r17, sdt-DataVolumeThreshold-r17, txx-r17, cg-SDT-timeAlignmentTimer-r17, cg-SDT-Configuration-r17, and sdt-SSB-PerCG-PUSCH-r17.
Proposal 2.2.1.	cg-SDT-TA-ValidityThresholdSSB-r17 and cg-SDT-nrofSS-BlocksToAverage-r17 are defined as “NEED R”; RAN2 needs to discuss how would CG-SDT would work if any of this fields were not provided.
Proposal 2.3.	The following fields need to be defined with SetupRelease type: SDT-Config-r17, SDT-MACPHY-CG-Config (with a new parent/child structure is proposed), and CG-SDT-Configuration-r17.
Proposal 2.4.	To discuss whether SDT can be configured only for SRB (i.e. without resuming any DRB). If so, to define the sdt-DRB-List-r17 with the list starting in 0, or as SetupRelease type.
Proposal 3.	If UE has stored a CG-SDT configuration and initiated an RA-SDT session, CG-SDT resources are not used by UE while RA-SDT session is ongoing (even when the CG-SDT configuration may be valid) [related to question #1 of email discussion [Post116bis-e][511]].
Proposal 4.	If Proposal 3 is agreed, the CG-SDT-TAT is stopped upon initiating the RA-SDT session (or alternatively, if CG-SDT-TAT is kept running during an RA-SDT session and when it expires, the related CG-SDT configuration should not be released) [related to question #1 of email discussion [Post116bis-e][511]].
Proposal 5.	MAC reset should not consider the CG-SDT-TAT to be expired as otherwise this action will release the CG-SDT related configuration at the end of every SDT session which is not desirable to enable delta configuration [related to question #5 of email discussion [Post116bis-e][511]].
Proposal 6.	To agree that CG parameters specific to unlicensed spectrum are not applicable for SDT. If companies want to consider NR-U CG related parameters for SDT, RAN1 confirmation is required.
Proposal 7.	Update CG-SDT configuration provided via RRCRelease message not to include PUCCH-Config to align this with RAN1 related agreement.
Proposal 8.	When UE initiates resume for SDT and network responds with RRCReject (for congestion), or RRCSetup (for fallback to setup), it is left up to UE the decision on how to handle any retransmission of the not acknowledged UL data that was included in the 1st UL SDT. Discuss whether TS needs to specify or clarify (e.g. with a NOTE) the related handling of the data for either scenario.
Proposal 9.	Update SDT running CRs to include the term “session” when referring to the actual SDT (i.e. “SDT session”) that might be initiated, ongoing or terminated. For example, for initiating SDT session, or ongoing SDT session or terminating SDT session.
Proposal 10.	The maximum range of Txxx(NewSDTTimer) should be 1 second in order not to increase UE’s power consumption drastically. If majority of companies prefer a larger value, we suggest not to have a value greater than 6 seconds [related to issue Z017 of email discussion [Post116bis-e][510]].
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1. [bookmark: _Ref95735087]Annex
TP from SDT running CR to 38.331
The ASN.1 under discussion for the delta configuration is included here below (i.e. new configurations defined for SDT in RRCRelease message as part of SDT running CR to 38.331). The color blue is used to differentiate the TP included in SDT running CR to 38.331 for the new parameters defined within the RRCRelease message. The highlighted colors below are used to mark the related TP from current SDT running CR to 38.331 that might need update/discussion in order to follow the desirable guidance explained in previous section 2.2. 
SuspendConfig ::=                   SEQUENCE {
    fullI-RNTI                          I-RNTI-Value,
    shortI-RNTI                         ShortI-RNTI-Value,
    ran-PagingCycle                     PagingCycle,
    ran-NotificationAreaInfo            RAN-NotificationAreaInfo                                            OPTIONAL,   -- Need M
    t380                                PeriodicRNAU-TimerValue                                             OPTIONAL,   -- Need R
    nextHopChainingCount                NextHopChainingCount,
    ...,
    [[
    -- SDT specific configuration
    sdt-Config-r17                      SDT-Config-r17                                                     OPTIONAL    -- Need R
    ]]
}

SDT-Config-r17 ::=                   SEQUENCE {
    sdt-DRB-List-r17                     SEQUENCE (SIZE (1..maxDRB)) OF DRB-Identity                        OPTIONAL,   -- Need S
    sdt-SRB2-Indication-r17              ENUMERATED {allowed}                                               OPTIONAL,   -- Need R    
[bookmark: _Hlk95737371]    sdt-MAC-PHY-CG-Config-r17            OCTET STRING {CONTAINING SDT-MACPHY-CG-Config}                     OPTIONAL,   -- Need R
    sdt-DRB-ContinueROHC-r17             ENUMERATED { cell, rna }                                           OPTIONAL,   -- Need R
    sdt-DataVolumeThreshold-r17          FFS                                                                OPTIONAL,   -- Need R
    txxx-r17                             ENUMERATED {FFS}                                                   OPTIONAL    -- Need R
}

SDT-MAC-PHY-CG-Config ::=       SEQUENCE {
    -- CG-SDT specific configuration
    -- FFS on BSR configuration (e.g. i.e. for the FFS on the logicalChannelSR-DelayTimer)
	-- FFS on delta signalling (We need to clarify how this works, for instance, whether initial BWP dedicated can be considered as baseline       to enable delta configuration or not etc). 
     
    cg-SDT-Config-LCH-restrictionToAddModList-r17 SEQUENCE (SIZE(1..maxLC-ID)) OF  CG-SDT-Config-LCH-restriction OPTIONAL,   -- Need N
    cg-SDT-Config-LCH-restrictionToReleaseList-r17 SEQUENCE (SIZE(1..maxLC-ID)) OF  LogicalChannelIdentity OPTIONAL,         -- Need N
    cg-SDT-Config-Initial-BWP-NUL-r17       SetupRelease {BWP-Uplink-Dedicated-SDT}                         OPTIONAL,        -- Need M
    cg-SDT-Config-Initial-BWP-SUL-r17       SetupRelease {BWP-Uplink-Dedicated-SDT}                         OPTIONAL,        -- Need M
    cg-SDT-Config-Initial-BWP-DL-r17        BWP-Downlink-Dedicated-SDT                                      OPTIONAL,        -- Need M
    cg-SDT-timeAlignmentTimer-r17           TimeAlignmentTimer                                              OPTIONAL,        -- Need N
    cg-SDT-TA-ValidityThresholdSSB-r17      RSRP-Range                                                      OPTIONAL,        -- Need R
    cg-SDT-nrofSS-BlocksToAverage-r17       INTEGER (1.. maxRS-IndexCellQual-r15)                           OPTIONAL,        -- Need R
    ...
}

BWP-Downlink-Dedicated-SDT ::= SEQUENCE {
    pdcch-Config-r17                        SetupRelease { PDCCH-Config }                                   OPTIONAL,   -- Need M
    pdsch-Config-r17                        SetupRelease { PDSCH-Config }                                   OPTIONAL,   -- Need M
   ...
}

BWP-Uplink-Dedicated-SDT ::= SEQUENCE {
    pucch-Config-r17                                 SetupRelease { PUCCH-Config }                          OPTIONAL,   -- Need M
    pusch-Config-r17                                 SetupRelease { PUSCH-Config }                          OPTIONAL,   -- Need M
    configuredGrantConfigToAddModList-r17            ConfiguredGrantConfigToAddModList-r17                  OPTIONAL,   -- Need N
    configuredGrantConfigToReleaseList-r17           ConfiguredGrantConfigToReleaseList-r17                 OPTIONAL,   -- Need N
    srs-Config                                       SetupRelease { SRS-Config }                            OPTIONAL,   -- Need M
   ...
}

ConfiguredGrantConfigToAddModList-r17    ::= SEQUENCE (SIZE (1..maxNrofConfiguredGrantConfig-r16)) OF ConfiguredGrantConfig

ConfiguredGrantConfigToReleaseList-r17   ::= SEQUENCE (SIZE (1..maxNrofConfiguredGrantConfig-r16)) OF ConfiguredGrantConfigIndex-r16

CG-SDT-Config-LCH-restriction ::= SEQUENCE {
    logicalChannelIdentity                      LogicalChannelIdentity,
    configuredGrantType1Allowed                 ENUMERATED {true}                                           OPTIONAL,   -- Need R
    allowedCG-List-r16   SEQUENCE (SIZE (0.. maxNrofConfiguredGrantConfigMAC-r16-1)) OF ConfiguredGrantConfigIndexMAC-r16 OPTIONAL   -- Need R
}

    rrc-ConfiguredUplinkGrant           SEQUENCE {
        timeDomainOffset                    INTEGER (0..5119),
        timeDomainAllocation                INTEGER (0..15),
        frequencyDomainAllocation           BIT STRING (SIZE(18)),
        antennaPort                         INTEGER (0..31),
        dmrs-SeqInitialization              INTEGER (0..1)                                                    OPTIONAL,   -- Need R
        precodingAndNumberOfLayers          INTEGER (0..63),
        srs-ResourceIndicator               INTEGER (0..15)                                                   OPTIONAL,   -- Need R
        mcsAndTBS                           INTEGER (0..31),
        frequencyHoppingOffset              INTEGER (1.. maxNrofPhysicalResourceBlocks-1)                     OPTIONAL,   -- Need R
        pathlossReferenceIndex              INTEGER (0..maxNrofPUSCH-PathlossReferenceRSs-1),
        ...,
        [[
        pusch-RepTypeIndicator-r16          ENUMERATED {pusch-RepTypeA,pusch-RepTypeB}                 OPTIONAL,   -- Need M
        frequencyHoppingPUSCH-RepTypeB-r16  ENUMERATED {interRepetition, interSlot}                    OPTIONAL,   -- Cond RepTypeB
        timeReferenceSFN-r16                ENUMERATED {sfn512}                                        OPTIONAL    -- Need S
        ]],
        [[
        cg-SDT-Configuration-r17            CG-SDT-Configuration-r17                                   OPTIONAL,   -- Need R        ]]
    }                                                                                                  OPTIONAL,   -- Need R
CG-SDT-Configuration-r17 ::= SEQUENCE {
        sdt-SSB-Subset-r17 CHOICE {
                            shortBitmap                         BIT STRING (SIZE (4)),
                            mediumBitmap                        BIT STRING (SIZE (8)),
                            longBitmap                          BIT STRING (SIZE (64))
                           }                                                                        OPTIONAL,   -- Need S
        sdt-SSB-PerCG-PUSCH-r17   ENUMERATED {one, two, four, eight,sixteen}                        OPTIONAL,   -- Need M
        -- FFS from RAN1 on {1/8,1/4,1/2}
        p0-PUSCH-r17                INTEGER (-16..15)                                                OPTIONAL,  -- Need M
        alpha-r17  ENUMERATED {alpha0, alpha04, alpha05, alpha06, alpha07, alpha08, alpha09, alpha1} OPTIONAL,  -- Need M
}


Update TP for SDT running CR to 38.331
The same ASN.1 block is provided below but marking in underline red the new suggested changes/updates for discussion as it is also explained in previous section 2.2
SuspendConfig ::=                   SEQUENCE {
    fullI-RNTI                          I-RNTI-Value,
    shortI-RNTI                         ShortI-RNTI-Value,
    ran-PagingCycle                     PagingCycle,
    ran-NotificationAreaInfo            RAN-NotificationAreaInfo                                            OPTIONAL,   -- Need M
    t380                                PeriodicRNAU-TimerValue                                             OPTIONAL,   -- Need R
    nextHopChainingCount                NextHopChainingCount,
    ...,
    [[
    -- SDT specific configuration
    sdt-Config-r17                     SetupRelease { SDT-Config-r17 }                                      OPTIONAL    -- Need M
    ]]
}

SDT-Config-r17 ::=                   SEQUENCE {
    sdt-DRB-List-r17                     SEQUENCE (SIZE (0..maxDRB)) OF DRB-Identity                        OPTIONAL,   -- Need M
    sdt-SRB2-Indication-r17              ENUMERATED {allowed}                                               OPTIONAL,   -- Need R    
    sdt-cellGroup-CG-Config-r17          OCTET STRING (CONTAINING SDT-cellGroup-CG-Config)                OPTIONAL,     -- Need M 
    sdt-DRB-ContinueROHC-r17             ENUMERATED { cell, rna }                                           OPTIONAL,   -- Need R
    sdt-DataVolumeThreshold-r17          FFS                                                                OPTIONAL,   -- Need M
    txxx-r17                             ENUMERATED {FFS}                                                   OPTIONAL    -- Need M
}

SDT-cellGroup-CG-Config ::= SetupRelease { SDT-MACPHY-CG-Config}

SDT-MAC-PHY-CG-Config ::=       SEQUENCE {
    -- CG-SDT specific configuration
    -- FFS on BSR configuration (e.g. i.e. for the FFS on the logicalChannelSR-DelayTimer)
	-- FFS on delta signalling (We need to clarify how this works, for instance, whether initial BWP dedicated can be considered as baseline       to enable delta configuration or not etc). 
     
    cg-SDT-Config-LCH-restrictionToAddModList-r17 SEQUENCE (SIZE(1..maxLC-ID)) OF  CG-SDT-Config-LCH-restriction OPTIONAL,   -- Need N
    cg-SDT-Config-LCH-restrictionToReleaseList-r17 SEQUENCE (SIZE(1..maxLC-ID)) OF  LogicalChannelIdentity OPTIONAL,         -- Need N
    cg-SDT-Config-Initial-BWP-NUL-r17       SetupRelease {BWP-Uplink-Dedicated-SDT}                         OPTIONAL,        -- Need M
    cg-SDT-Config-Initial-BWP-SUL-r17       SetupRelease {BWP-Uplink-Dedicated-SDT}                         OPTIONAL,        -- Need M
    cg-SDT-Config-Initial-BWP-DL-r17        BWP-Downlink-Dedicated-SDT                                      OPTIONAL,        -- Need M
    cg-SDT-timeAlignmentTimer-r17           TimeAlignmentTimer                                              OPTIONAL,        -- Need M
    cg-SDT-TA-ValidityThresholdSSB-r17      RSRP-Range                                                      OPTIONAL,        -- Need R
    cg-SDT-nrofSS-BlocksToAverage-r17       INTEGER (1.. maxRS-IndexCellQual-r15)                           OPTIONAL,        -- Need R
    ...
}

BWP-Downlink-Dedicated-SDT ::= SEQUENCE {
    pdcch-Config-r17                        SetupRelease { PDCCH-Config }                                   OPTIONAL,   -- Need M
    pdsch-Config-r17                        SetupRelease { PDSCH-Config }                                   OPTIONAL,   -- Need M
   ...
}

BWP-Uplink-Dedicated-SDT ::= SEQUENCE {
    pucch-Config-r17                                 SetupRelease { PUCCH-Config }                          OPTIONAL,   -- Need M
    pusch-Config-r17                                 SetupRelease { PUSCH-Config }                          OPTIONAL,   -- Need M
    configuredGrantConfigToAddModList-r17            ConfiguredGrantConfigToAddModList-r17                  OPTIONAL,   -- Need N
    configuredGrantConfigToReleaseList-r17           ConfiguredGrantConfigToReleaseList-r17                 OPTIONAL,   -- Need N
    srs-Config                                       SetupRelease { SRS-Config }                            OPTIONAL,   -- Need M
   ...
}

ConfiguredGrantConfigToAddModList-r17    ::= SEQUENCE (SIZE (1..maxNrofConfiguredGrantConfig-r16)) OF ConfiguredGrantConfig

ConfiguredGrantConfigToReleaseList-r17   ::= SEQUENCE (SIZE (1..maxNrofConfiguredGrantConfig-r16)) OF ConfiguredGrantConfigIndex-r16

CG-SDT-Config-LCH-restriction ::= SEQUENCE {
    logicalChannelIdentity                      LogicalChannelIdentity,
    configuredGrantType1Allowed                 ENUMERATED {true}                                           OPTIONAL,   -- Need R
    allowedCG-List-r16   SEQUENCE (SIZE (0.. maxNrofConfiguredGrantConfigMAC-r16-1)) OF ConfiguredGrantConfigIndexMAC-r16 OPTIONAL   -- Need R
}

    rrc-ConfiguredUplinkGrant           SEQUENCE {
        timeDomainOffset                    INTEGER (0..5119),
        timeDomainAllocation                INTEGER (0..15),
        frequencyDomainAllocation           BIT STRING (SIZE(18)),
        antennaPort                         INTEGER (0..31),
        dmrs-SeqInitialization              INTEGER (0..1)                                                    OPTIONAL,   -- Need R
        precodingAndNumberOfLayers          INTEGER (0..63),
        srs-ResourceIndicator               INTEGER (0..15)                                                   OPTIONAL,   -- Need R
        mcsAndTBS                           INTEGER (0..31),
        frequencyHoppingOffset              INTEGER (1.. maxNrofPhysicalResourceBlocks-1)                     OPTIONAL,   -- Need R
        pathlossReferenceIndex              INTEGER (0..maxNrofPUSCH-PathlossReferenceRSs-1),
        ...,
        [[
        pusch-RepTypeIndicator-r16          ENUMERATED {pusch-RepTypeA,pusch-RepTypeB}                 OPTIONAL,   -- Need M
        frequencyHoppingPUSCH-RepTypeB-r16  ENUMERATED {interRepetition, interSlot}                    OPTIONAL,   -- Cond RepTypeB
        timeReferenceSFN-r16                ENUMERATED {sfn512}                                        OPTIONAL    -- Need S
        ]],
        [[
        cg-SDT-Configuration-r17            SetupRelease {CG-SDT-Configuration-r17}                    OPTIONAL,    -- Need M        ]]
    }                                                                                                  OPTIONAL,   -- Need R
CG-SDT-Configuration-r17 ::= SEQUENCE {
        sdt-SSB-Subset-r17 CHOICE {
                            shortBitmap                         BIT STRING (SIZE (4)),
                            mediumBitmap                        BIT STRING (SIZE (8)),
                            longBitmap                          BIT STRING (SIZE (64))
                           }                                                                        OPTIONAL,   -- Need S
[bookmark: _Hlk95487277]        sdt-SSB-PerCG-PUSCH-r17   ENUMERATED {one, two, four, eight,sixteen}                        OPTIONAL,   -- Need M 
        -- FFS from RAN1 on {1/8,1/4,1/2}
        p0-PUSCH-r17                INTEGER (-16..15)                                                OPTIONAL,  -- Need M
        alpha-r17  ENUMERATED {alpha0, alpha04, alpha05, alpha06, alpha07, alpha08, alpha09, alpha1} OPTIONAL,  -- Need M
}



