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1. Introduction
In RAN1#106e, RAN1 received an LS from RAN2 [1] with questions regarding the agreements made in RAN2 for CG-SDT. 
	Furthermore, RAN2 discussed the details of both RA-SDT and CG-SDT leading to the following agreements with potential RAN1 impacts.

Agreement:

For RA-SDT

1. CFRA is not supported for RA-SDT
For CG-SDT

2. Working assumption: UE-specific search space is configured for UEs performing CG-SDT. RAN2 asks RAN1 whether this working assumption can be confirmed
3. CG-SDT resource can be configured on either initial BWP or separate SDT BWP. Ask RAN1 to confirm
4. RAN2 thinks that some feedback may be beneficial in case CG is used for subsequent transmission.  RAN2 assumes that existing mechanism can be used.
For RA-SDT (for both 2-step RA and 4-step RA), in particular, RAN2 would like to request RAN1 to provide configuration parameters for the PRACH resource configuration when PRACH occasions are shared between SDT and non-SDT and when PRACH occasions are separately configured for SDT and non-SDT. 
For CG-SDT, RAN2 respectfully requests RAN1 if the agreements 3/4 mentioned above can be confirmed and provides feedback on whether there is any issue with the assumption of reusing the existing L1 mechanism for agreement 5.


RAN1 sent a Reply LS to RAN2 [2] including responses to most of the questions but the LS did not include a reply to the confirmation of the L1 feedback.  In this contribution, we present our views on the L1 feedback for CG-SDT. 

2. L1 Feedback for CG-SDT for subsequent transmission
We can see three cases to be supported for CG-SDT which may require L1 feedback:

1) The gNB successfully decodes the CG-SDT transmission. 
Possible feedback: L1 ACK (e.g., in the DFI) or L2 ACK 

Note: The LTE PUR operation supports the L1 ACK feedback.

Since the L2 ACK feedback would likely take longer to be sent, the CG-SDT PDCCH window (i.e., the time that the UE needs to monitor the PDCCH after a CG-SDT transmission) needs to be longer for the L2 ACK feedback scenario thus L1 ACK has UE power consumption advantages.

The L1 ACK feedback would only require 1 DCI msg whereas L2 ACK feedback would require several messages which takes longer and uses more resources.

L1 ACK can provide physical layer updates e.g., TPC and TA.

Observation 1: L1 ACK is more spectrally efficient and lowers UE power consumption vs L2 ACK

2) The gNB detects the CG-SDT transmission but failed to decode. 
Possible feedback: L1 UL grant for retransmission or nothing
Note: The LTE PUR operation supports the UL grant scheduling for retransmission.

Note: This scenario of failure to decode is more likely than normal transmissions since the UE would be using a possible stale and preconfigured PUSCH MCS configuration. 

If no feedback is provided, the UE would need to wait for PDCCH Window to timeout, then retransmit using legacy RACH procedure or wait for the next CG slot (which could be very long e.g., hours).  
If UL grant is used, then the UE would simple retransmit on the allocation resources specified by the UL grant.

Observation 2: L1 UL grant for retransmission is more spectrally efficient and lowers UE power consumption 

3) The gNB does not detect the CG-SDT 
Possible feedback: L1 NACK or no feedback

Note: The LTE PUR operation supports the L1 NACK feedback.

If no feedback is provided, the UE would wait for PDCCH Window to timeout, then retransmit using legacy RACH procedure or by wait for the next CG slot. 

If the gNB always provide at the L1 NACK, the UE would not need to wait for the PDCCH window to timeout and could immediately go to legacy RACH or wait for the next CG slot. The downside is that a L1 NACK needs to be sent after every allocated CG-SDT occasion but sending a small DCI does not consume many resources.
Observation 3: L1 NACK lowers UE power consumption and reduces latency when a failure to detect occurs
In the RAN1#106e email discussion thread [106-e-NR-R17-SDT-02] - Reply LS to R1-2106405, the following discussion point 4 was discussed but not concluded:
	Option 1: Support explicit L1 feedback for CG-SDT.


Option 1A: Reuse DFI based mechanism as introduced in Rel-16 NR-U


Option 1B: Use UL grant scheduling DG-PUSCH with same HARQ process ID as CG-SDT PUSCH

 Option 2: Explicit ACK is not supported for CG-SDT. Reuse Rel-15 CG re-transmission for CG-SDT


Unfortunately, the above proposal does not capture all the scenarios and is thus not acceptable as written.  A more complete set of options would look like this:

Feedback for when the gNB successfully decodes the CG-SDT transmission:

Option 1: Support explicit L1 ACK feedback reusing DFI based mechanism

Option 2: Support explicit L2 ACK feedback

Option 3: Support both option 1 and 2
Feedback for when the gNB detects the CG-SDT transmission but failed to decode:

Option 1: Support L1 UL grant for retransmission

Option 2: Nothing
Feedback for when the gNB does not detect the CG-SDT:

Option 1: Support explicit L1 NACK feedback reusing DFI based mechanism
Option 2: No feedback
Given the advantages of support L1 feedback, the following proposal are made:
Proposal 1:   When the CG-SDT is decoded, an explicit HARQ-ACK including TPC command and additional TA adjustments is supported as feedback
Proposal 2:   When the CG-SDT is not decoded, an explicit HARQ-NACK including TPC command and additional TA adjustments is supported as feedback
Proposal 3:   When the CG-SDT is detected but failed to be decoded, an UL grant is used to schedule retransmissions. 
While it might be possible to use higher layers for feedback, supporting an explicit L1 ACK/NACK (DCI) and UL Grant for retransmission would be beneficial for efficient support of CG-SDT. RAN2 already made the assumption that L1 feedback would be beneficial.

Proposal 4:   RAN1 confirms the support of L1 feedback (ACK/NACK/UL Grant) for CG-SDT to RAN2 
3. Conclusions
Observation 4: L1 ACK is more spectrally efficient and lowers UE power consumption vs L2 ACK

Observation 5: L1 UL grant for retransmission is more spectrally efficient and lowers UE power consumption 

Observation 6: L1 NACK lowers UE power consumption and reduces latency when a failure to detect occurs
Proposal 5:   When the CG-SDT is decoded, an explicit HARQ-ACK including TPC command and additional TA adjustments is supported as feedback
Proposal 6:   When the CG-SDT is not decoded, an explicit HARQ-NACK including TPC command and additional TA adjustments is supported as feedback
Proposal 7:   When the CG-SDT is detected but failed to be decoded, an UL grant is used to schedule retransmissions. 
Proposal 8:   RAN1 confirms the support of L1 feedback (ACK/NACK/UL Grant) for CG-SDT to RAN2 
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