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Discussion and decision

1 Introduction

In Release-15, the dedicated SR procedures have been specified [1][2], including physical SR with HARQ-ACK, physical SR without HARQ-ACK and SPS for BSR.

In this paper, we will discuss some specification ambiguities on triggering condition for dedicated SR and suggest clarification. 

2 Discussion

In Release-15 MAC specification, the dedicated SR triggering condition is specified as following [2]:

	5.4.5
Buffer Status Reporting

...
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; or

-
if sr-WithHARQ-ACK-Config is configured and there is valid resource for SR together with acknowledgement of the data in this TTI:
-
a Scheduling Request shall be triggered.


Since the logical channel SR masking (logicalChannelSR-Mask) is not supported in NB-IoT, the condition of “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” will not take effect for NB-IoT.

Thus, based on the above description, if a Regular BSR has been triggered and logicalChannelSR-ProhibitTimer is not running, the SR shall be triggered by any one of the following conditions:

· Condition 1: an uplink grant is not configured;

· Condition 2: sr-WithHARQ-ACK-Config is configured and there is valid resource for SR together with acknowledgement of the data in this TTI.  

For the case that SR-SPS-BSR-Config-NB hasn’t been configured by RRC signalling, SR with HARQ-ACK or SR without HARQ-ACK or both of them can be configured. No matter which kind of SR configuration, if Regular BSR has been triggered, the Condition 1 would always take effect and trigger a SR. Then the conditions in section 5.4.4 would be evaluated further until SR can be sent. 

For another case that SR-SPS-BSR-Config-NB has been configured by RRC signalling and Semi-Persistent Scheduling Activation also has been received in physical layer, it would be considered as there has configured uplink grant. In this case, the Condition 1 would never be satisfied. Since only SR with HARQ-ACK can be configured at the same time, the companies think the Condition 2 is needed to trigger SR in some cases. That is, in the case that SR with HARQ-ACK is configured together with SPS for BSR, if Regular BSR has been triggered but not been sent, we need the Condition 2 to take effect and trigger a SR. If SR with HARQ-ACK has not been configured, the Condition 2 would not be evaluated and UE will keep waiting till BSR can be transmitted. According to such understanding, if SPS for BSR has been configured and activated, the UE will keep checking the conditions in section 5.4.5, the only exception being that sr-WithHARQ-ACK-Config is configured and there has acknowledgement of the data in this TTI. Here we should notice that if sr-WithHARQ-ACK-Config is configured but no DL transmission, no SR would be triggered and then the normal random access for SR would not be used. 
Observation 1: If SPS for BSR has been configured and activated, the UE will keep checking the conditions for BSR transmission in section 5.4.5 when there has regular BSR, the only exception is that sr-WithHARQ-ACK-Config is configured and there has acknowledgement of the data in this TTI, which will trigger a SR. 
For the third case that SR-SPS-BSR-Config-NB has been configured by RRC signalling but Semi-Persistent Scheduling Activation hasn’t been received in physical layer, from MAC perspective, it can still be considered as no configured uplink grant for BSR. So the Condition 1 would take effect and trigger a SR in this case. There may exists the need to further check whether there has configured uplink grant for BSR later.
Observation 2: If SPS for BSR has been configured but not activated, the UE will trigger a SR when there has regular BSR. There may exists the need to further check whether there has configured uplink grant for BSR later.
In the above discussion, we have clarified the triggering conditions for SR. Then in the section “5.4.4 Scheduling Request”, the UE will choose one way to send SR among SR with HARQ-ACK, dedicated NPRACH resources for SR and normal NPRACH resources etc. The related MAC specification is as follows: 
	5.4.4
Scheduling Request

...
-
For NB-IoT:

-
if the MAC entity has no valid dedicated resource for SR or configured grant for BSR in any TTI:

-
initiate a Random Access Procedure (see subclause 5.1) and cancel all pending SRs.

-
else:

-
if the MAC entity has valid resource for SR together with acknowledgement of the data in this TTI:

-
instruct the physical layer to signal the SR together with acknowledgement of the data.

-
else:

-
if the MAC entity has valid PRACH resource for SR configured in this TTI and sr-ProhibitTimer is not running:

-
instruct the physical layer to signal the SR on one valid PRACH resource for SR.

-
start the sr-ProhibitTimer in the subframe containing the last repetition of the corresponding SR transmission.


Based on observation 1, we understand checking configured grant for BSR would always be performed in section “5.4.5 Buffer Status Reporting” and there has no need to double check in section “5.4.4 Scheduling Request” in the case that SPS for BSR has been activated. Based on observation 2, we understand it may be needed to further check whether or not there has configured uplink grant for SPS before initiating random access procedure. 
Proposal 1: It’s suggested to confirm the understanding that to check “…or configured grant for BSR in any TTI” in the condition of “if the MAC entity has no valid dedicated resource for SR or configured grant for BSR in any TTI ” in 5.4.4 is only used in the case that SPS for BSR has been configured but not activated.
However, we think such checking in proposal 1 may be implicitly performed in other places than 5.4.4, e.g., in section 5.4.1 or 5.4.5. Furthermore, there has no “else” branch for the condition of”if the MAC entity has no configured grant for BSR in any TTI”, that may cause some confusion. So we think it’s better to remove this part of condition in the NB-IoT description in 5.4.4.

Proposal 2a: It’s suggested to remove “…or configured grant for BSR” from the condition of “if the MAC entity has no valid dedicated resource for SR or configured grant for BSR in any TTI ” in section “5.4.4 Scheduling Request”.
If proposal 2a cannot be agreed, that means checking whether SPS for BSR is available is still needed in this section. However, we think the current relationship “or” between “no valid dedicated resource for SR” and “configured grant for BSR” is wrong, that will cause the UE to incorrectly initiate a Random Access Procedure if any of the two kinds of resources, valid dedicated resource for SR or configured grant for BSR, does not exist. So we think the relationship should be “and”. And we think putting additional “no” before “configured grant” would be clearer.
Proposal 2b: It’s suggested to change the condition of “if the MAC entity has no valid dedicated resource for SR or configured grant for BSR in any TTI ” to “if the MAC entity has no valid dedicated resource for SR and no configured grant for BSR in any TTI” in section “5.4.4 Scheduling Request”.
Based on the above proposal 2a, the related 36.321 CR (Option 1) is provided in [3]. Based on the above proposal 2b, the related 36.321 CR (Option 2) is provided in [4].
3 Conclusion

Based on the analysis in this paper, we have the following observations and proposals:
Observation 1: If SPS for BSR has been configured and activated, the UE will keep checking the conditions for BSR transmission in section 5.4.5 when there has regular BSR, the only exception is that sr-WithHARQ-ACK-Config is configured and there has acknowledgement of the data in this TTI, which will trigger a SR. 

Observation 2: If SPS for BSR has been configured but not activated, the UE will trigger a SR when there has regular BSR. There may exists the need to further check whether there has configured uplink grant for BSR later.
Proposal 1: It’s suggested to confirm the understanding that to check “…or configured grant for BSR in any TTI” in the condition of “if the MAC entity has no valid dedicated resource for SR or configured grant for BSR in any TTI ” in 5.4.4 is only used in the case that SPS for BSR has been configured but not activated.
Proposal 2a: It’s suggested to remove “…or configured grant for BSR” from the condition of “if the MAC entity has no valid dedicated resource for SR or configured grant for BSR in any TTI ” in section “5.4.4 Scheduling Request”.
Proposal 2b: It’s suggested to change the condition of “if the MAC entity has no valid dedicated resource for SR or configured grant for BSR in any TTI ” to “if the MAC entity has no valid dedicated resource for SR and no configured grant for BSR in any TTI” in section “5.4.4 Scheduling Request”.
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