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1 Introduction

Last meeting RAN2 agreed to introduce feedback for SPS deactivation in the context of prescheduling. The reason is that missing SPS deactivation can result in deadlock situation (i.e. eNB does not realize the command is lost). RAN2 further agreed to the possible solutions as captured below.
	Discussion on SPS deactivation 

=>
Feedback for SPS deactivation will be introduced.  FFS whether we have feedback for SPS activation.  
Solutions 

-
Nothing

-
MAC CE first SPS location before you release

-
MAC padding in the first SPS location before you release

-
MAC CE that triggers SR 


In this contribution, the solutions are discussed in terms of pros and cons.  
2 Discussion

Option 0: Nothing
If deactivation SPS for a UE A is lost without feedback, the likely consequence would be; 1) ENB allocate the resource to the other UE B and 2) the UE A will continue to use the SPS resource to transmit any MAC PDU. Even if the MAC PDU from UE A is detected by ENB, ENB may not be able to decode it successfully because ENB think it is from UE B. The deadlock situation wouldn’t be resolved and RLF due to e.g. repeated RLC retransmissions would eventually occur.
Option 1: MAC CE at the first SPS location before release
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Fig 1

The idea is to introduce a new MAC CE for feedback purpose and delay the SPS deactivation until the feedback MAC CE is transmitted on the SPS resource. Drawback would be;

· The concept is not clean. Activation is not delayed and only deactivation is delayed. 
· Deactivation may occur at the different point of time depending on implementation i.e. the deactivation delay is varying depending on the processing time of feedback MAC CE and MAC PDU generation.

· ENB cannot enhance the reliability of deactivation command by sending several commands consecutively in which case UE behaviour for the later command would be ambiguous.

Option 2: MAC Padding at the first SPS location before release

It is similar to the previous solution. The only difference is that feedback is implicit by sending padding MAC PDU instead of Feedback MAC CE. Similar concerns as the first solution exist. 
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Fig 2
Option 3: MAC CE that triggers SR

To stay with the existing principle of immediate SPS deactivation, one can consider using MAC CE which triggers SR by itself so that feedback MAC CE is transmitted without help of SPS resource (hence no need to delay SPS resource deactivation). Up to now, the only MAC CE that triggers SR is Regular BSR. SR triggering and regular BSR triggering is tightly interrelated; hence it would be good if we avoid defining new MAC CE that triggers SR. A simple way would be to trigger regular BSR when SPS is deactivated. Adding a single triggering condition would be sufficient. Drawback would be;

· Longer feedback delay due to SR procedure

It is possible to overcome the drawback by ENB’s proactively allocating UL resource to UE upon deactivation as shown in the figure 3.
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Fig 3
One issue would be how ENB knows whether the received BSR is regular/periodic BSR or SPS feedback BSR. It may not be an issue because 1) BSR being sent on dynamic resource itself means SPS having deactivated and 2) regular BSR by definition has non-zero BS while feedback BSR will very likely have zero BS. 
3 Suggestion
Option 0 is not aligned with the previous agreement and does not solve the deadlock situation. Option 1 and 2 are not clean in a sense that delayed action is only applicable for SPS deactivation. Option 3 consumes more PDCCH resource comparing to option 1 and 2. However, SPS deactivation may not occur at the frequency where the additional PDCCH consumption is significant.

Proposal 1: To trigger regular BSR upon deactivation of SPS resource when skipULTxSPS is configured.

If feedback for deactivation is agreed, feedback for activation comes almost free in terms of specification effort and UE complexity.
Proposal 2: To trigger regular BSR upon activation of SPS resource when skipULTxSPS is configured.
Draft CR to capture above proposals is in the Annex.
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5.4.5
Buffer Status Reporting

The Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of data  available for transmission in the UL buffers associated with the MAC entity. RRC controls BSR reporting by configuring the three timers  periodicBSR-Timer, retxBSR-Timer and logicalChannelSR-ProhibitTimer and by, for each logical channel, optionally signalling logicalChannelGroup which allocates the logical channel to an LCG [8].

For the Buffer Status reporting procedure, the MAC entity shall consider all radio bearers which are not suspended and may consider radio bearers which are suspended.

A Buffer Status Report (BSR) shall be triggered if any of the following events occur:

-
UL data, for a logical channel which belongs to a LCG, becomes available for transmission in the RLC entity or in the PDCP entity (the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively) and either the data belongs to a logical channel with higher priority than the priorities of the logical channels which belong to any LCG and for which data is already available for transmission, or there is no data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";

-
UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC control element plus its subheader, in which case the BSR is referred below to as "Padding BSR";

-
retxBSR-Timer expires and the MAC entity has data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";

-
periodicBSR-Timer expires, in which case the BSR is referred below to as "Periodic BSR";
-
uplink grant is received on the PDCCH for the MAC entity’s Semi-Persistent Scheduling C-RNTI, the NDI in the received HARQ information is 0 and skipULTxSPS is configured. 
For Regular BSR:

-
if the BSR is triggered due to data becoming available for transmission for a logical channel for which logicalChannelSR-ProhibitTimer is configured by upper layers:

-
start or restart the logicalChannelSR-ProhibitTimer;

-
else:

-
if running, stop the logicalChannelSR-ProhibitTimer.

For Regular and Periodic BSR:

-
if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Long BSR;

-
else report Short BSR.

For Padding BSR:

-
if the number of padding bits is equal to or larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader:

-
if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Truncated BSR of the LCG with the highest priority logical channel with data available for transmission;

-
else report Short BSR.

-
else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader, report Long BSR.

If the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:

-
if the MAC entity has UL resources allocated for new transmission for this TTI:

-
instruct the Multiplexing and Assembly procedure to generate the BSR MAC control element(s);

-
start or restart periodicBSR-Timer except when all the generated BSRs are Truncated BSRs;

-
start or restart retxBSR-Timer.

-
else if a Regular BSR has been triggered and logicalChannelSR-ProhibitTimer is not running:

-
if an uplink grant is not configured or the Regular BSR was not triggered due to data becoming available for transmission for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:

-
a Scheduling Request shall be triggered.

A MAC PDU shall contain at most one MAC BSR control element, even when multiple events trigger a BSR by the time a BSR can be transmitted in which case the Regular BSR and the Periodic BSR shall have precedence over the padding BSR.

The MAC entity shall restart retxBSR-Timer upon indication of a grant for transmission of new data on any UL-SCH.

All triggered BSRs shall be cancelled in case the UL grant(s) in this subframe can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC control element plus its subheader. All triggered BSRs shall be cancelled when a BSR is included in a MAC PDU for transmission.

The MAC entity shall transmit at most one Regular/Periodic BSR in a TTI. If the MAC entity is requested to transmit multiple MAC PDUs in a TTI, it may include a padding BSR in any of the MAC PDUs which do not contain a Regular/Periodic BSR.

All BSRs transmitted in a TTI always reflect the buffer status after all MAC PDUs have been built for this TTI. Each LCG shall report at the most one buffer status value per TTI and this value shall be reported in all BSRs reporting buffer status for this LCG.

NOTE:
A Padding BSR is not allowed to cancel a triggered Regular/Periodic BSR. A Padding BSR is triggered for a specific MAC PDU only and the trigger is cancelled when this MAC PDU has been built.
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