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1 Introduction

In RAN2 #101 meeting, it has agreed that triggering SR (or not) is based on grant type and LCP restrictions configured for the LCH triggering the BSR. We understand the intention of the triggering is to allow on time SR transmission so that the delay sensitive service can be scheduled immediately. 

However, this condition will prevent SR from triggering for non-delay critical logical channel, when type 2 configured grant is configured and activated. Furthermore, it will make SR mask meaningless.

We will illustrate this issue in more detail and propose our solutions on this.

2 Discussion

In LTE specification [TS 36.321], the SR triggering is as follows:

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.

In NR specification [TS8.321], the SR triggering is as follows:

The MAC entity shall:

1>
if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:

2>
if UL-SCH resources are available for a new immediate transmission:

3>
instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s);

3>
start or restart periodicBSR-Timer except when all the generated BSRs are long or short Truncated BSRs;

3>
start or restart retxBSR-Timer.

2>
if there is no UL-SCH resource available for a new transmission; or

2>
if the UL-SCH resources available for a new transmission do not meet the LCP mapping restrictions (see subclause 5.4.3.1) configured for the LCH(s) that triggered the BSR(s):
3>
if a Regular BSR has been triggered and logicalChannelSR-DelayTimer is not running:

4>
if an uplink grant is not a configured grant; or
4>
if the Regular BSR was not triggered for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:

5>
trigger a Scheduling Request.

The yellow highlighted part is the different SR triggering condition when type 2 configured uplink grant (SPS in LTE) in NR.

In LTE, it’s observed when SPS is configured, whether or not the SR can be triggered depends on the SR mask configured for the logical channel triggering regular BSR.

Observation 1 In LTE, when SPS is configured, the SR can be triggered when SR mask is not set for the logical channel triggering regular BSR. 

In NR, the situation is different. When type 2 configured uplink grant is configured, if the SR needs to be triggered, the type 2 grant should not meet the LCP mapping restrictions configured for the logical channel triggering regular BSR. However, given that we didn't introduce type 2 configured grant LCP restriction for logical channel, it’s not always feasible for the network to configure logical channel so that the LCP mapping restriction is not met for the type 2 configured grant. This will lead to different behaviour for LTE and NR as shown in the following.
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Figure 1 Different behaviour on SR triggering when type 2 configured grant (SPS in LTE) is configured for LTE and NR
Observation 2 In NR, when type 2 configured uplink grant is configured, the SR may not be triggered since LCP restrictions are not performed to type 2 configured grant. 

One may argue that network can always configure other parameters, e.g., maxPUSCH-Duration, allowedSCS-List and allowedServingCells for a logical channel, so that for type 2 configured uplink grant the LCP mapping restriction is not met for the logical channel if SR needs to be triggered. However, given that NR should support all possible scenarios, including a scenario that is without carrier aggregation, and there is only one numerology available. In such a basic scenario, only maxPUSCH-Duration parameter can be used for LCP mapping restriction, and network can configure a shorter maxPUSCH-Duration than the PUSCH duration of the type 2 configured uplink grant so that the LCP mapping restriction is not met. However, we don't think this is a reasonable configuration if the logical channel is carrying eMBB data which is expected to be transmitted on long TTI.
Observation 3 In NR, when type 2 configured uplink grant is configured it’s not always feasible for the network to configure the logical channel so that the LCP mapping restrictions are not met for the grant, if the SR needs to be triggered. 

In this case, it’s worth revisiting the agreement we have made in RAN2 #100 meeting that LCP restriction is performed for configured grant type 1 but without configured grant type 2. Since back then, the SR triggering condition is used as LTE baseline without considering the LCP mapping restriction. When we introduced LCP mapping restriction for SR triggering, the impact of type 2 configured grant LCP restriction was not evaluated. So we think, given above analysis, LCP restriction should be performed also for type 2 configured uplink grant.
Proposal 1 LCP restriction is also performed for type 2 configured uplink grant.

If proposal 1 is agreed, it seems the SR mask is not needed in NR anymore. Based on the CR R2-097459, the SR mask was introduced in LTE for the reason:

“In order to avoid unnecessary SR transmissions and reduce the time a UE needs to monitor PDCCH, the network should have means to disable SR triggering for certain logical channels when UL SPS configuration is activated”
Observation 4 In LTE, SR mask was introduced to avoid unnecessary SR transmissions, it’s an enabler for the network to disable SR triggering for certain logical channel when UL SPS configuration is activated. 

However, if we look at the case in NR, when either type 1 or type 2 uplink configured grant is configured, network already has means to disable SR triggering for certain logical channel, i.e., by configuring LCP restrictions so that the grant does meet the LCP restrictions of the logical channel triggering BSR.

Observation 5 In NR, SR mask is useless since network already has means to disable SR triggering for certain logical channel, i.e., by configuring LCP restrictions so that the configured grant meet the LCP restrictions of the logical channel triggering BSR. 

Given the above observations, we don't see the need for keeping the SR mask as it is in LTE, since the role of SR mask in NR has already been replaced by configuring the LCP restrictions for the logical channel. Besides, if we remove SR mask, the specification for SR triggering becomes easier than the current description.

Proposal 2 Remove the SR mask from NR SR triggering.

Proposal 3 Adopt the corresponding CR [1], [2] and [3].

3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
In LTE, when SPS is configured, the SR can be triggered when SR mask is not set for the logical channel triggering regular BSR.
Observation 2
In NR, when type 2 configured uplink grant is configured, the SR may not be triggered since LCP restrictions are not performed to type 2 configured grant.
Observation 3
In NR, when type 2 configured uplink grant is configured it’s not always feasible for the network to configure the logical channel so that the LCP mapping restrictions are not met for the grant, if the SR needs to be triggered.
Observation 4
In LTE, SR mask was introduced to avoid unnecessary SR transmissions, it’s an enabler for the network to disable SR triggering for certain logical channel when UL SPS configuration is activated.
Observation 5
In NR, SR mask is useless since network already has means to disable SR triggering for certain logical channel, i.e., by configuring LCP restrictions so that the configured grant meet the LCP restrictions of the logical channel triggering BSR.
Proposal 1
LCP restriction is also performed for type 2 configured uplink grant.
Proposal 2
Remove the SR mask from NR SR triggering.
Proposal 3
Adopt the corresponding CR [1], [2] and [3].
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