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1 Introduction
According to the meeting agreements of RAN2#94 [1], two email discussions were launched to provide the stage-3 CRs. In this contribution, we try to clarify the issue related to the feedback transmission of the SPS release, which is discovered during the email discussion for drafting the 36.321 CR.
2 Discussion
2.1 The feedback of the SPS release commandThe procedural text for the feedback transmission of the SPS release command is extracted from the draft 36.321 CR [2] as follows:
--------------------------------------------------------Text procedure------------------------------------------------------------------
-
else, if this Serving Cell is the SpCell and if an uplink grant for this TTI has been received for the SpCell on the PDCCH of the SpCell for the MAC entity’s Semi-Persistent Scheduling C-RNTI:
-
if the NDI in the received HARQ information is 1:

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

-
deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.

-
else if the NDI in the received HARQ information is 0:

-
if PDCCH contents indicate SPS release:
-
if the MAC entity is configured with skipUplinkTxSPS:

-
trigger an SPS confirmation MAC Control Element;

-
if an uplink grant for this TTI has been configured:

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

-
deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this TTI;
-
else:
-
clear the configured uplink grant (if any).
-
else:
-
if the MAC entity is configured with skipUplinkTxSPS:

-
trigger an SPS confirmation MAC Control Element;
-
store the uplink grant and the associated HARQ information as configured uplink grant;

-
initialise (if not active) or re-initialise (if already active) the configured uplink grant to start in this TTI and to recur according to rules in subclause 5.10.2;
-
if UL HARQ operation is asynchronous, set the HARQ Process ID to the HARQ Process ID associated with this TTI;
-
consider the NDI bit for the corresponding HARQ process to have been toggled;

-
deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this TTI.
--------------------------------------------------------------End-------------------------------------------------------------------------

According to 36.213 [5], the uplink grant in SPS release command is invalid for PUSCH transmission. The format of the uplink grant in SPS release command is extracted as follows (Note that the value “11111” for “Modulation and coding scheme and redundancy version” is reserved):

	Table 9.2-1A: Special fields for Semi-Persistent Scheduling Release PDCCH/EPDCCH Validation

DCI format 0
DCI format 1A
TPC command for scheduled PUSCH

set to '00'
N/A

Cyclic shift DM RS
set to '000'
N/A
Modulation and coding scheme 
and redundancy version
set to '11111'

N/A
Resource block assignment and 
hopping resource allocation

Set to all '1's
N/A

HARQ process number
N/A
FDD: set to '000'
 TDD: set to '0000'
Modulation and coding scheme
N/A
set to '11111'
Redundancy version
N/A
set to '00'
Resource block assignment
N/A

Set to all '1's



Observation 2: The uplink grant in the SPS release command cannot be used for the PUSCH transmission.  
According to the Observations given above, we could have the following options for the SPS feedback transmission:
· Option 1: The configured uplink grant activated by the previous SPS activation command
· Option 2: Dynamic uplink grant indicating a new transmission
· Option 3: Both Option 1 and Option 2 are valid, and one is chosen by the network configuration

According the current UE behaviours in 36.321 [3], the retransmission of the configured uplink grant can continue after SPS release. “NOTE:
Retransmissions for Semi-Persistent Scheduling can continue after clearing the configured uplink grant” [3]. This is avoid the packet loss due to the release of the configured UL grant. The following table gives the comparison between Option 1 and 2. As both Option 1 and 2 has its own benefit, Option 3 can leave the flexibility to the network and achieve the benefit based on certain network/service circumstance.
Table 1: Comparison between Option 1 and 2

	
	Benefits
	Drawbacks

	Option 1:
Configured uplink grant
	Possibly faster feedback depending on the SPS interval
	Data loss due to the flushing of the retransmission of one HARQ process.

	Option 2:
Dynamic uplink grant
	Retransmissions for Semi-Persistent Scheduling can continue.
	Possibly delayed feedback due to the HARQ retransmission, depending on the network implementation


Proposal 1: RAN2 to decide which option to choose for the feedback transmission of the SPS release command. 
· Option 1: The configured uplink grant activated by the previous SPS activation command

· Option 2: Dynamic uplink grant indicating a new transmission

· Option 3: Both Option 1 and Option 2 are valid, and one is chosen by the network configuration

Note that Option 1 only needs one HARQ process to be flushed for the transmission of the feedback, and the retransmission of other HARQ process(s) can continue. 
Proposal 2: If Option 1 is decided, RAN2 is kindly requested to confirm that only one uplink grant of one HARQ process is used for the feedback transmission. The retransmission of other Semi-Persistent Scheduling can continue as the legacy.

Besides RAN2 also needs to clarify which configured uplink grant (i.e. from which TTI) is used for the feedback transmission. According to the diagram shown below (the number is given as the HARQ process number), the UE receives the SPS release command in subframe n. In n+2, the UE will trigger the SPS feedback due to the processing delay of the SPS release command. In n+4/5 (based on the SPS interval), the UE is able to send the SPS feedback. According to the current text of the draft CR, the SPS release command has to be sent in the same subframe as the configured UL grant. As the SPS feedback is sent also for long SPS interval (i.e. maximum 640ms), the SPS release command could be delayed by 639ms. The delay will have impact on both the user experience and the network performance. 
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Proposal 3: If Option 1 is decided, RAN2 is kindly requested to clarify that the SPS release command does not have to be sent in the same subframe as the configured uplink grant, e.g. the first valid configured uplink grant after n+4, n is the subframe where the UE receives the SPS release indication. 

3 Conclusion
According to the analysis above, we have the following observations and proposals
Observation 2: The uplink grant in the SPS release command cannot be used for the PUSCH transmission.  

Proposal 1: RAN2 to decide which option to choose for the feedback transmission of the SPS release command. 

· Option 1: The configured uplink grant activated by the previous SPS activation command

· Option 2: Dynamic uplink grant indicating a new transmission

· Option 3: Both Option 1 and Option 2 are valid, and one is chosen by the network configuration

Proposal 2: If Option 1 is decided, RAN2 is kindly requested to confirm that only one uplink grant of one HARQ process is used for the feedback transmission. The retransmission of other Semi-Persistent Scheduling can continue as the legacy.

Proposal 3: If Option 1 is decided, RAN2 is kindly requested to clarify that the SPS release command does not have to be sent in the same subframe as the configured uplink grant, e.g. the first valid configured uplink grant after n+4, n is the subframe where the UE receives the SPS release indication. 
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