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Introduction
Small data transmission (SDT) in RRC_INACTIVE state has been discussed in RAN2, and the related LS on physical layer aspects has been sent to RAN1. During RAN1#108-e meeting, the following agreements were achieved and the related reply LS has been sent to RAN2.
	Agreement
For CG-SDT, support mapping ratio {1/8, 1/4, 1/2} for SSB to CG PUSCH mapping.
Agreement
For CG-SDT, RAN1 cannot reach consensus on whether to support repetition or not, it’s up to RAN2 to decide on it.
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.
· Note: details can be further studied to ensure proper functionality of RedCap UE performing SDT. 
Agreement
· For CG-SDT, the starting time of association period is SFN0.
· Regarding the candidate value set of association period, adopt the Table 2.4-1
· FFS CG period smaller than 5ms
· Note: It does not mean to RAN2 the maximum CG period is 640ms. The table will be updated if RAN2 introduces other CG period values.
· Note: The potential impact on PDCCH monitoring periodicity should be considered if larger CG period value is introduced in RAN2
Table 2.4-1: Mapping between CG period and SS/PBCH block to CG PUSCH resource association period
	CG period  (msec)
	Association period (number of CG periods except when CG period is less than 5 ms)

	5
	{1, 2, 4, 8,16, 32, 64, 128}

	8
	{1, 2, 4, 5, 8, 10, 16, 20, 40, 80}

	10
	{1, 2, 4, 8,16, 32, 64}

	16
	{1, 2, 4, 5, 8,10,20,40}

	20
	{1, 2, 4, 8,16, 32}

	32
	{1, 2, 4, 5, 10, 20}

	40
	{1, 2, 4, 8, 16}

	64
	{1, 2, 5, 10}

	80
	{1, 2, 4, 8}

	128
	{1, 5}

	160
	{1, 2, 4}

	320
	{1, 2}

	640
	{1 }



Agreement
Introduce a new parameter e.g. sdt-DMRSports to configure the set of DMRS ports for SSB to PUSCH mapping
· Parameter antennaPort is not applicable to CG-SDT
Support up to 2 DMRS sequences for CG-SDT for CP-OFDM, the generation mechanism and configuration can reuse that of msgA PUSCH.
· Introduce a new parameter sdt-NrofDMRS-Sequences to configure 1 or 2 DMRS sequences.
· The description of parameter dmrs-SeqInitialization can be revised as “It’s present when single DMRS sequence is configured for CG-SDT”.
Agreement
Only single antenna port for single layer transmission is supported for CG-SDT
· srs-ResourceIndicator in ConfiguredGrantConfig is not applicable to CG-SDT.
· precodingAndNumberOfLayers in ConfiguredGrantConfig is always 1 for CG-SDT.
Agreement
· UE specific parameter pucch-Config-r17 is not needed for SDT.
· RAN1 cannot reach consensus on the support of UE specific CORESET, UE specific parameters pusch-Config-r17 and pdsch-Config-r17.
Agreement
· It’s up to RAN2 to decide on whether to support uci-OnPUSCH for CG-SDT.
· phy-PriorityIndex-r16 in ConfiguredGrantConfig is not applicable to CG-SDT.

Decision: As per email decision posted on Feb 25th, the reply LS to RAN2 is endorsed. Final LS is approved in R1-2202656.

Agreement
The following TP is endorsed for the editor’s CR on TS38.213.
	19.1	Configured-grant based PUSCH transmission
< Unchanged text omitted >
An association period, starting from frame TBD SFN0, for mapping  SS/PBCH block indexes, from the number of SS/PBCH block indexes, to valid PUSCH occasions and associated DM-RS resources is the smallest value in the set determined by the PUSCH configuration period provided by periodicity                         in ConfiguredGrantConfig according to Table xx such that  SS/PBCH block indexes are mapped at least once to valid PUSCH occasions and associated DM-RS resources within the association period. A UE is provided a number of SS/PBCH block indexes associated with a PUSCH occasion and a DM-RS resource by sdt-SSB-perCG-PUSCH. If after an integer number of SS/PBCH block indexes to PUSCH occasions mapping cycles within the association period there is a set of PUSCH occasions that are not mapped to  SS/PBCH block indexes, no SS/PBCH block indexes are mapped to the set of PUSCH occasions. An association pattern period includes one or more association periods and is determined so that a pattern between PUSCH occasions and SS/PBCH block indexes repeats at most every 640 msec. PUSCH occasions not associated with SS/PBCH block indexes after an integer number of association periods, if any, are not used for PUSCH transmissions.
< Unchanged text omitted >
Table xx: Mapping between PUSCH configuration period and SS/PBCH block to configured PUSCH resource association period
	PUSCH configuration period  (msec)
	Association period (number of PUSCH configuration periods except when PUSCH configuration period is less than 5 msec)

	5
	{1, 2, 4, 8,16, 32, 64, 128}

	8
	{1, 2, 4, 5, 8, 10, 16, 20, 40, 80}

	10
	{1, 2, 4, 8,16, 32, 64}

	16
	{1, 2, 4, 5, 8,10,20,40}

	20
	{1, 2, 4, 8,16, 32}

	32
	{1, 2, 4, 5, 10, 20}

	40
	{1, 2, 4, 8, 16}

	64
	{1, 2, 5, 10}

	80
	{1, 2, 4, 8}

	128
	{1, 5}

	160
	{1, 2, 4}

	320
	{1, 2}

	640
	{1 }



< Unchanged text omitted >




Agreement
Only fallback DCI is supported for CG-SDT.
Agreement
The following TP is endorsed for the editor’s CR on TS38.213.
	10.1	UE procedure for determining physical downlink control channel assignment 
< Start of text proposal>
For a DL BWP, if a UE is not provided ra-SearchSpace for Type1-PDCCH CSS set, the UE does not monitor PDCCH for Type1-PDCCH CSS set on the DL BWP. If the UE has not been provided a Type3-PDCCH CSS set or a USS set and the UE has received a C-RNTI and has been provided a Type1-PDCCH CSS set, the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI in the Type1-PDCCH CSS set. If the UE has not been provided sdt-SearchSpace for Type1A-PDCCH CSS set or sdt-CG-SearchSpace for a USS set, the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI in the Type1-PDCCH CSS set as described in clause 19.2.
< End of text proposal>



Agreement
The following TP is endorsed for the editor’s CR on TS38.213.
	19.1	Configured-grant based PUSCH transmission
< Unchanged text omitted >
An association period, starting from frame TBD, for mapping  SS/PBCH block indexes, from the number of SS/PBCH block indexes, to valid PUSCH occasions and associated DM-RS resources is the smallest value in the set determined by the PUSCH configuration period such that  SS/PBCH block indexes are mapped at least once to valid PUSCH occasions and associated DM-RS resources within the association period. A UE is provided a number of SS/PBCH block indexes associated with a PUSCH occasion and a DM-RS resource by sdt-SSB-perCG-PUSCH. If after an integer number of SS/PBCH block indexes to PUSCH occasions and associated DMRS resources mapping cycles within the association period there is a set of PUSCH occasions and associated DMRS resources that are not mapped to  SS/PBCH block indexes, no SS/PBCH block indexes are mapped to the set of PUSCH occasions and associated DMRS resources. An association pattern period includes one or more association periods and is determined so that a pattern between PUSCH occasions with associated DMRS resources and SS/PBCH block indexes repeats at most every 640 msec. PUSCH occasions and DMRS resources not associated with SS/PBCH block indexes after an integer number of association periods, if any, are not used for PUSCH transmissions.
< Unchanged text omitted >



Agreement
Non-consecutive SSB indexes are allowed to be configured in SSB subset for SSB to CG PUSCH mapping.

Agreement
The following TP is endorsed for the editor’s CR on TS38.211.
	6.4.1.1.1.1	Sequence generation when transform precoding is disabled
< Unchanged text omitted >
The quantity  is
-	indicated by the DM-RS initialization field, if present, either in the DCI associated with the PUSCH transmission if DCI format 0_1 or 0_2, in [4, TS 38.212] is used;
-	indicated by the higher layer parameter dmrs-SeqInitialization, if present, for a Type 1 PUSCH transmission with a configured grant; 
-	determined by the mapping between preamble(s) and a PUSCH occasion and the associated DMRS resource for a PUSCH transmission of Type-2 random access process in [5, TS 38.213];
-	determined by the mapping between SS/PBCH block(s) and a PUSCH occasion and the associated DMRS resource for a configured-grant based PUSCH transmission with Type-1 configured grant in RRC_INACTIVE state [5, TS 38.213];
-	otherwise .



Agreement
The following TP is endorsed for the editor’s CR on TS38.214.
	6.2.2	UE DM-RS transmission procedure
< Unchanged text omitted >
When transmitted PUSCH is scheduled by DCI format 0_1 with CRC scrambled by C-RNTI, CS-RNTI, SP-CSI-RNTI or MCS-C-RNTI, or corresponding to a configured grant, or being a PUSCH for Type-2 random access procedure,
-	for a configured-grant based PUSCH transmission in RRC_INACTIVE state for PUSCH corresponding to a configured grant in absence of RRC connection, the UE is provided with a set of DM-RS port(s) by sdt-DMRSports [DMRS-UplinkConfigs],. and the DM-RS resource index  is determined as defined The DMRS port for the PUSCH is determined by the mapping between SS/PBCH block(s) and a PUSCH occasion and the associated DMRS resource as described in Clause 19.1 of [6, TS 38.213]. 
-	the UE may be configured with higher layer parameter dmrs-Type in DMRS-UplinkConfig, and the configured DM-RS configuration type is used for transmitting PUSCH in as defined in Clause 6.4.1.1 of [4, TS 38.211]. 
< Unchanged text omitted >



Agreement
For CG-SDT, UE transmits the PUCCH carrying HARQ-ACK feedback in response to a PDSCH with a same spatial domain transmission filter as a last CG PUSCH transmission.

Agreement
The following TP is endorsed for the editor’s CR on TS38.213.
	19.1	Configured-grant based PUSCH transmission
< Unchanged text omitted >
A UE can be provided a USS set by sdt-CG-SearchSpace, or a CSS set by sdt-SearchSpace, to monitor PDCCH for detection of DCI format 0_0 with CRC scrambled by C-RNTI or CS-RNTI for scheduling PUSCH transmission or of DCI format 1_0 with CRC scrambled by C-RNTI for scheduling PDSCH receptions [12, TS 38.331]. The UE may assume that the DM-RS antenna port associated with the PDCCH receptions, the DM-RS antenna port associated with the PDSCH receptions, and the SS/PBCH block associated with the PUSCH transmission are quasi co-located with respect to average gain and quasi co-location 'typeA' or 'typeD' properties. The UE transmits a PUCCH with HARQ-ACK information associated with the PDSCH receptions as described in clause 9.2.1, with a same spatial domain transmission filter in a same active UL BWP as the latest last PUSCH transmission.
< Unchanged text omitted >



Agreement
The validation rule defined for CG-SDT in FD-FDD mode can be reused for RedCap UE performing CG-SDT in HD-FDD mode.

Agreement
The following TP is endorsed for the editor’s CR on TS38.213.
	19.1	Configured-grant based PUSCH transmission
< Start of text proposal>
Each consecutive number of  SS/PBCH block indexes are mapped to valid PUSCH occasions and associated DMRS resources in the following order.
-	first, in increasing order of DMRS resource indexes within a PUSCH occasion, where a DMRS resource index  is determined first in an ascending order of a DMRS port index and second in an ascending order of a DMRS sequence index [4, TS 38.211]
-	second, in increasing order of PUSCH configuration period indexes
< End of text proposal>






In this contribution, we further discuss the remaining issues on physical layer aspects of small data transmission, including the determination of valid PO, PO collision handling rule for HD-FDD UEs, SDT resources configuration on separate initial BWP for Redcap UEs, and the QCL relationship between PDSCH and SSB.

Discussion
The determination of valid POs
Considering that there may be small data transmitted by one UE and msgA PUSCH transmitted by another UE in the overlapping PUSCH resources, it is necessary to discuss whether/how to handle this kind of collision. Both the uplink small data and the msgA PUSCH may not be decoded correctly if resource conflicts occurs, which is spectrum and energy inefficient. So, the best choice is to introduce a handling rule for conflicts between MsgA PUSCH and SDT PUSCH. Since CG-SDT PUSCH resources are configured for one UE by dedicated signaling, the collision can’t be recognized by other UEs with 2-step RACH. So, the collision handling rule can only be that the UE configured with the CG-SDT deems the overlapping PO as an invalid PO. In addition, this rule can only be applied for Rel-17 UEs with the optional feature of 2-step RACH who are able to identify the configured resources for msgA PUSCH. 


Proposal 1：For UEs with 2-step RACH feature, the CG-SDT POs are invalid if they are overlapping with msgA PUSCH resources.

PO collision handling rule for HD-FDD UEs
For the validation rule of CG-SDT PUSCH resources, the following agreements were achieved in previous meetings.
	Conclusion
No need to define UL/DL pattern type of validation rule specific for paired spectrum at least for non-RedCap UEs.
· FFS the case for RedCap UEs

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

Agreement
The validation rule defined for CG-SDT in FD-FDD mode can be reused for RedCap UE performing CG-SDT in HD-FDD mode.




From above agreements, we can determine that all the PUSCH occasion except for which overlaps with the valid RO are valid for a HD-FDD UE in paired spectrum.  Even if valid, it may be overlapped with some semi-static or dynamic downlink resources in time domain. Thus, One issue needs to be discussed is how to handle this kind of collision. In AI8.6.1.2, the following agreements were achieved on resource collision handling for HD-FDD Redcap UEs in previous meetings. 
	Agreement
· For Case 5 of SSB overlaps with in configured UL transmission, re-use the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over configured UL transmission
· The configured UL transmission includes CG-PUSCH, or SRS
· FFS: Confirm that PUCCH is included 
Agreement
Revise the RAN1#104bis-e agreement for Case 3 as the following
· For Case 3, semi-statically configured DL reception vs. semi-statically configured UL transmission
· A HD-FDD UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception in the set of symbols of the slot
· A HD-FDD UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and cell specific higher layer parameters configuring reception in the set of symbols of the slot
· Cell-specifically configured DL reception refers to PDCCH in Type-0/0A/1/2 CSS set
· A HD-FDD UE does not expect to receive both cell specific higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception in the set of symbols of the slot
· FFS on cell-specifically configured DL reception vs. cell-specifically configured UL transmission
· FFS: whether or not there are conditions that need to be considered
Agreement
· For MsgA PUSCH occasion overlapping with dynamic or semi-static DL reception, leave it to UE implementation to prioritize the DL reception or MsgA PUSCH transmission.
[bookmark: _Hlk88171850]Agreement
· The “back-to-back” non-overlapping UL/DL without sufficient gap between cell-specific configured DL and dedicated configured UL may happen, i.e., allowed for HD-FDD UEs
· E.g., SSB vs. CG PUSCH, PUCCH or SRS
· Configured UL transmission is cancelled (as in the overlapping case)
Agreement
· No additional UE behavior for DL/UL collision handling is specified in Rel-17 if SFI monitoring is supported for HD-FDD RedCap UEs.
Working Assumption
· For Case 5 of SSB overlapping with Msg3 (re)transmission or PUCCH for Msg4/MsgB, reuse the same handling as for other dynamically scheduled UL transmission and prioritize the SSB
· Note: Whether the above collision rule is reused for Msg3 PUSCH repetition is up to the agreement in the CE WI




Based on above, we can determine two solutions to handle the collision between PO and dynamic/semi-static downlink resources during inactive state:
Option 1: Follows the same rule as MsgA PUSCH occasions, i.e., if there is any overlapping between SSB/PDCCH/DG PDSCH and CG-SDT PO in some symbols, it’s up to UE implementation to prioritize the DL reception or MsgA PUSCH.
Option 2: Follows the same rule as dedicated CG PUSCH in connected states as below: 1. if there is overlapping between SSB and CG-SDT PO in several symbols, SSB is prioritized over configured UL transmission; 2. a HD-FDD UE doesn’t expect there is any overlapping between CSS/USS and CG-SDT POs; 3. if the time gap between CSS and CG-SDT PO is not sufficient, the transmission of CG-SDT PUSCH will be canceled; 4. dynamic PDSCH is prioritized if it is overlapped with CG-SDT PUSCH.

Option 1 is simple but it is not a resource and network power efficient way. By this way, gNB should transmit DL control/data and attempt to decode uplink data simultaneously if resource overlapping happens. Besides, this approach may also affect synchronization, RRM measurements and beam determination during CG-SDT procedure, etc. Option 2 seems more complicated, but, considering that CG-SDT POs in inactive state are also dedicated semi-static resources and PDCCH is expected to be received during CG-SDT procedure, it is more reasonable to adopt option 2 to handle the collision between CG-SDT POs and DL receptions.


Proposal 2: For collision handling between CG-SDT PUSCH and DL resources, follows the same rule as dedicated CG PUSCH in connected states.

SDT resources configuration on separate initial uplink BWP for Redcap UEs
For RA-SDT
Up to 1 separate initial uplink BWP can be configured for Redcap UEs for the sake of traffic offloading and the flexibility configuration by gNB, considering that the initial UL BWP may be larger than Redcap’s UE bandwidth. Thus, one issue need to be discussed for SDT is whether RA-SDT resources can be configured on the separate initial uplink BWP. In RAN1 Redcap WI, there is a consensus that if the separate initial UL BWP is configured for Redcap UEs, the RACH procedure must occur in the separate initial UL BWP. Thus, the RA-SDT resources must be configured on the separate uplink BWP if RA-SDT is supported for Redcap UEs in this case. 


Proposal 3: If SDT is supported for Redcap UEs with separate initial uplink BWP, RA-SDT resources must be configured on this separate BWP.

Besides, there are following agreements achieved in RAN1 Redcap WI regarding RACH occasions configured in the case of separate initial UL BWP configured for Redcap UEs. 
	Agreement
Confirm the following working assumption from RAN1#105-e regarding RACH occasions.
· For enabling/supporting that the RACH occasion (RO) associated with the best SSB falls within the RedCap UE bandwidth, support separate initial UL BWP for RedCap UEs (which is not expected to exceed the maximum RedCap UE bandwidth), and this separate initial UL BWP for RedCap includes ROs for RedCap UEs.
Note: these ROs can be dedicated for RedCap UEs or shared with non-RedCap UEs.




From the agreement mentioned above, two cases of the relationship between the initial UL BWP for Redcap UEs and for non-Redcap UEs can be obtained, as illustrated in Figure 1. One case is the initial UL BWP for Redcap UEs is overlapped with non-Redcap UEs, and ROs are shared between these two types of UEs. In this case, the PRACH resources partitioning between SDT and non-SDT, Redcap and non-Redcap just follows the same design for the case of Redcap UE and non-Redcap UE sharing the same initial uplink BWP. Another case is the initial UL BWP for Redcap UEs is not overlapped with non-Redcap UEs, and separate ROs are configured for Redcap UEs. In this case, RACH common design discussed in RAN2 should take it into consideration that the PRACH resource partitioning between SDT and non-SDT should be configured on the separate initial uplink BWP for the Redcap UEs if RA-SDT is supported.

[image: C:\Users\qiaoxuemei\Pictures\separate BWP.png]
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Figure 1 The relationship between the separate initial UL BWP for Redcap UEs and for non-Redcap UEs


Proposal 4: Inform RAN2 to consider the PRACH resources partitioning between SDT and non-SDT on the separate initial uplink BWP for Redcap UEs.

Since the frequency center between the uplink BWP and the corresponding downlink BWP should be aligned, a separate initial downlink BWP will be introduced if the center of the separate initial uplink BWP for Redcap UEs is changed. And, the downlink reception will be occurred in this separate DL BWP during RACH procedure. Thus, the Type 1 CSS can be included in this separate DL BWP which can be used for the PDCCH monitoring for RA-SDT as agreed in RAN2. Under this circumstance, there is one issue need to be considered whether it is necessary to further configure a separate CSS on this separate DL BWP.  


Proposal 5: consider whether to configure a CSS in the separate initial downlink BWP for Redcap UEs in TDD bands.

Of course, for the sake of traffic offloading, the separate initial uplink BWP can also be configured for Redcap UEs even if the initial uplink BWP for non-Redcap UEs is no larger than Redcap UEs’ bandwidth. In this case, is it possible to switch to the initial BWP for non-Redcap UEs to transmit the subsequent data of RA-SDT after RACH procedure? We can’t see the necessary to introduce a BWP switch mechanism in the inactive state which will bring some additional spec efforts to RAN1. 


Proposal 6: Don’t support to transmit the subsequent data of RA-SDT on the initial BWP for non-Redcap UEs when separate initial BWP is configured for Redcap UEs.

For CG-SDT
It is no doubt that the CG-SDT resources can only be configured on the separate initial UL BWP for Redcap UEs if the initial UL BWP for non-Redcap UEs is larger than the Redcap UEs’ bandwidth. While, one issue needs to be considered is how to configure the CG-SDT resources if two initial UL BWPs are configured and both of them are less than Redcap UEs’ bandwidth. In this case, we think CG uplink resources and the associated USS can be configured on either the pair of separate initial BWP for Redcap UEs or the pair of initial BWP for non-Redcap UEs, which is beneficial to the flexibility of the gNB’s configuration. But, configuring CG-SDT resources on these two initial BWP simultaneously is not allowed to reduce the complexity of gNB’s blind decoding.


Proposal 7: Support to configure CG-SDT resources on either the separate initial BWP or the non-Redcap UE’s initial BWP in the case of both of them no larger than Redcap UE’s bandwidth.

QCL relationship between PDSCH and SSB
[bookmark: _GoBack]During RACH procedure, when receiving PDSCH of Msg2/MsgB/Msg4, the UE may assume that the DM-RS port of PDSCH is quasi co-located with the associated SS/PBCH block or the CSI-RS resource the UE used for RACH association as applicable, and transmission with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable. In addition, for CG-SDT, the following agreement was made for the QCL relationship between PDCCH and SSB in RAN1#106bis-e meeting.
	Agreement
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



For both CG-SDT and RA-SDT after RACH, subsequent downlink data can be transmitted before the timer expires. From our point of view, the similar QCL relationship can be applied for PDCSH reception during SDT procedure.


Proposal 8: For CG-SDT, the UE may assume the PDSCH scheduled with C-RNTI has the same DM-RS antenna port quasi co-location properties as for a SSB associated to the CG PUSCH transmission.

Proposal 9: For RA-SDT, the UE may assume the PDSCH scheduled with C-RNTI has the same DM-RS antenna port quasi co-location properties as for a SSB associated to the RACH occasion.

Proposal 10: Adopt the following text proposal for clause 5.1 in TS38.214 h00.
	TS 38.214 v17.0.0
[bookmark: _Toc11352080][bookmark: _Toc20317970][bookmark: _Toc27299868][bookmark: _Toc29673133][bookmark: _Toc29673274][bookmark: _Toc29674267][bookmark: _Toc36645497][bookmark: _Toc45810542][bookmark: _Toc52457752]5.1	UE procedure for receiving the physical downlink shared channel
**Unchanged parts are omitted**
When receiving PDSCH scheduled with SI-RNTI or P-RNTI, the UE may assume that the DM-RS port of PDSCH is quasi co-located with the associated SS/PBCH block with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable.
When receiving PDSCH scheduled with RA-RNTI, or MsgB-RNTI, or C-RNTI, the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block or the CSI-RS resource the UE used for RACH association as applicable, and transmission with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable. When receiving a PDSCH scheduled with RA-RNTI in response to a random access procedure triggered by a PDCCH order which triggers contention-free random access procedure for the SpCell [10, TS 38.321], the UE may assume that the DM-RS port of the received PDCCH order and the DM-RS ports of the corresponding PDSCH scheduled with RA-RNTI are quasi co-located with the same SS/PBCH block or CSI-RS with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable.
When receiving PDSCH in response to a PUSCH transmission scheduled by a RAR UL grant or corresponding PUSCH retransmission, or when receiving PDSCH in response to a PUSCH for Type-2 random access procedure, or a PUSCH scheduled by a  fallbackRAR UL grant or corresponding PUSCH retransmission, the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block the UE selected for RACH association and transmission with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable.
When receiving PDSCH scheduled with C-RNTI, the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block the UE selected for CG-SDT association and transmission with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable.
**Unchanged parts are omitted**



[bookmark: _Ref494215420]Conclusion
In this contribution, we discuss the remaining issues in RAN1 to support small data transmission in inactive state. Based on the discussion, our views are summarized as follows.

Proposal 1：For UEs with 2-step RACH feature, the CG-SDT POs are invalid if they are overlapping with msgA PUSCH resources.
Proposal 2: For collision handling between CG-SDT PUSCH and DL resources, follows the same rule as dedicated CG PUSCH in connected states.
Proposal 3: If SDT is supported for Redcap UEs with separate initial uplink BWP, RA-SDT resources must be configured on this separate BWP.
Proposal 4: Inform RAN2 to consider the PRACH resources partitioning between SDT and non-SDT on the separate initial uplink BWP for Redcap UEs.
Proposal 5: consider whether to configure a CSS in the separate initial downlink BWP for Redcap UEs in TDD bands.
Proposal 6: Don’t support to transmit the subsequent data of RA-SDT on the initial BWP for non-Redcap UEs when separate initial BWP is configured for Redcap UEs.
Proposal 7: Support to configure CG-SDT resources on either the separate initial BWP or the non-Redcap UE’s initial BWP in the case of both of them no larger than Redcap UE’s bandwidth.
Proposal 8: For CG-SDT, the UE may assume the PDSCH scheduled with C-RNTI has the same DM-RS antenna port quasi co-location properties as for a SSB associated to the CG PUSCH transmission.
Proposal 9: For RA-SDT, the UE may assume the PDSCH scheduled with C-RNTI has the same DM-RS antenna port quasi co-location properties as for a SSB associated to the RACH occasion.
Proposal 10: Adopt the following text proposal for clause 5.1 in TS38.214 h00.
	TS 38.214 v17.0.0
5.1	UE procedure for receiving the physical downlink shared channel
**Unchanged parts are omitted**
When receiving PDSCH scheduled with SI-RNTI or P-RNTI, the UE may assume that the DM-RS port of PDSCH is quasi co-located with the associated SS/PBCH block with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable.
When receiving PDSCH scheduled with RA-RNTI, or MsgB-RNTI, or C-RNTI, the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block or the CSI-RS resource the UE used for RACH association as applicable, and transmission with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable. When receiving a PDSCH scheduled with RA-RNTI in response to a random access procedure triggered by a PDCCH order which triggers contention-free random access procedure for the SpCell [10, TS 38.321], the UE may assume that the DM-RS port of the received PDCCH order and the DM-RS ports of the corresponding PDSCH scheduled with RA-RNTI are quasi co-located with the same SS/PBCH block or CSI-RS with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable.
When receiving PDSCH in response to a PUSCH transmission scheduled by a RAR UL grant or corresponding PUSCH retransmission, or when receiving PDSCH in response to a PUSCH for Type-2 random access procedure, or a PUSCH scheduled by a  fallbackRAR UL grant or corresponding PUSCH retransmission, the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block the UE selected for RACH association and transmission with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable.
When receiving PDSCH scheduled with C-RNTI, the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block the UE selected for CG-SDT association and transmission with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable.
**Unchanged parts are omitted**
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