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1 Introduction
RAN2#68 introduced a logicalChannel-SRmask in [1], which can be used to avoid sending unnecessary Scheduling Requests (SR) when uplink resources are configured by Semi-Persistent Scheduling (SPS). SPS is typically used for traffic sent at regular intervals, such as VoIP. When there are uplink grants configured, i.e., SPS is active, if the logicalChannel-SRmask is set to true and data arrives in an empty buffer, a Regular Buffer Status Report (BSR) will be triggered, but no SR will be triggered. If the logicalChannel-SRmask is set to false and data arrives in an empty buffer, a Regular BSR will be triggered and an SR will be triggered.

However, a problem with the current description in the standard [1] has been identified. In some scenarios, SRs will be blocked, even though there is data available for an LCH(s) with the logicalChannel-SRmask set to false that should have triggered a SR. This would cause unnecessary delay for the user since the UE has to wait until the next SPS grant before it can transmit a BSR reflecting the data belonging to the LCH(s) with logicalChannel-SRmask set to false.
2 Unintentional SR suppression
As described in the MAC specification [1], a Regular BSR shall be triggered when data becomes available for transmission and either this data belongs to an LCH with higher priority than any LCH for which data is already available for transmission or there is no data available for transmission for any of the LCH. The Regular BSR may or may not trigger an SR, but an SR may not be triggered without a Regular BSR.
When a Regular BSR has been triggered, the UE will evaluate if it needs to trigger an SR in order to receive a grant for the data available for transmission. If the LCH for which the Regular BSR was triggered has the logicalChannel-SRmask set to true, no SR will be triggered if SPS is active. 

SRs are not only disabled for the LCHs with logicalChannel-SRmask set to true, but also for all LCHs with logicalChannel-SRmask set to false, and which have lower priority than the LCH which originally triggered the Regular BSR. Sending an SR is then only possible when data becomes available in an LCH with higher priority and with logicalChannel-SRmask set to false, or after the UE buffers are emptied such that new incoming data to an LCH of any priority with logicalChannel-SRmask set to false will trigger a Regular BSR.
Thus, there are situations where an SR will unintentionally be blocked. Blocking of the SR causes extra delay which is undesirable for many applications. 
2.1 Example

As stated in the previous section, the problem with the existing solution is that in some scenarios no SR is sent even though data that should trigger an SR has become available for transmission.

Let us consider a scenario where there is data of two different priorities belonging to two different Logical Channels (LCH). Assume that, for the given User Terminal (UE), there are UL grants configured (SPS is active). In addition, assume that:

· Data1 has high(er) priority and the logicalChannel-SRmask = True 

· Data2 has low(er) priority and logicalChannel-SRmask = False 
One situation where the problem would occur is the following sequence of events: 

· There is no data available for transmission (buffers are empty) and Data1 arrives => Regular BSR is triggered but no SR is triggered (since the logicalChannel-SRmask = true) 
· Then Data2 arrives => No Regular BSR is triggered because the priority of the logical channel of the arriving data is lower  => No SR is triggered (since no Regular BSR was triggered for Data 2) 
Since no SR is triggered, transmission of Data2 may not be possible until the next SPS opportunity, that is, at the next configured UL grant. The delay to this opportunity depends on SPS configuration. With a longer SPS periodicity, potentially up to 200 ms, this delay can be significant and noticeable by the user. Hence we need to make sure that a SR is triggered for this case.
3 Intended behaviour
It is desirable that the logicalChannel-SRmask prevents triggering of SR for LCHs for which the logicalChannel-SRmask is set to true when UL SPS is active, while ensuring that LCHs with logicalChannel-SRmask set to false may still trigger SRs when data becomes available for transmission. 

To achieve the intended behaviour, the arrival of new data in LCHs with the logicalChannel-SRmask set to false should, when UL SPS is active, be treated independently from LCHs with the logicalChannel-SRmask set to true, as shown in Figure 1.
If data becomes available in an LCH with the logicalChannel-SRmask set to false it should trigger an SR as if no data would have been available on any LCH(s) with logicalChannel-SRmask set to true. Triggering of BSR due to data arrival in an LCH with the logicalChannel-SRmask set to true should however take into account availability of data available for transmission in all LCHs (i.e., LCHs with any value of the logicalChannel-SRmask). 

When UL SPS is not active, all LCHs should be treated the same and as if the logicalChannel-SRmask would be set to false on all LCHs.
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Figure 1: Intended behaviour
3.1 MAC aspects

The described behaviour could be captured in the MAC specification [1] by making the following change (changes shown in blue underlined text):
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4 Proposal
We propose that the SR blocking problem described above is solved by clarifying that an SR should be triggered upon arrival of data beloinging to a LCH with the logicalChannel-SRmask set to false, when it was not triggered earlier due to higher priority data having the logicalChannel-SRmask true. The detailed solution is given in Section 3.
Proposal 1 Agree to the text proposed in section 3.1 and in [2]. 

A CR for the MAC specification [1] corresponding to the proposal above is prepared in [2].
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If the Buffer Status reporting procedure determines that at least one BSR has been triggered  and not cancelled:


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


-	instruct the Multiplexing and Assembly procedure to generate a BSR MAC control element;


-	start or restart periodicBSR-Timer except when the BSR is a Truncated BSR;


-	start or restart retxBSR-Timer.


-	else if a Regular BSR has been triggered:


-	if an uplink grant is not configured; or


-	if the Regular BSR was not triggered due to data becoming available for transmission for a logical channel with the logicalChannel-SRmask set to true; or


-	if a Regular BSR would have been triggered, had there not been any data available for transmission on any LCH for which the logicalChannel-SRmask is set to true:


-	a Scheduling Request shall be triggered.
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