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	Reason for change:
	In LTE, the SR_COUNTER can only be increased by a maximum of 1 in every single TTI, regardless of how many SRs we currently have pending.

In NR, instead of operating on a TTI basis, we operate on a per-SR basis (‘for each pending SR’, highlighted in yellow below). This is a key difference. And ‘for each pending SR’ (depending on the specific UE implementation – and the interpretation of the spec) we increase the SR_COUNTER by 1 (highlighted in green below) – even though we should only increase it by 1 regardless of how many SRs (mapped to a single SR configuration) we have pending. This would be the expected behaviour and would align the NR behaviour with LTE.
As long as at least one SR is pending, the MAC entity shall for each pending SR:

1>
if the MAC entity has no valid PUCCH resource configured for the pending SR:

2>
initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel the pending SR.

1>
else, for the SR configuration corresponding to the pending SR:

2>
when the MAC entity has an SR transmission occasion on the valid PUCCH resource for SR configured; and
2>
if sr-ProhibitTimer is not running at the time of the SR transmission occasion; and

2>
if the PUCCH resource for the SR transmission occasion does not overlap with a measurement gap; and

2>
if the PUCCH resource for the SR transmission occasion does not overlap with a UL-SCH resource:

3>
if SR_COUNTER < sr-TransMax:

4>
increment SR_COUNTER by 1;
4>
instruct the physical layer to signal the SR on one valid PUCCH resource for SR;

4>
start the sr-ProhibitTimer.
…
Some companies have expressed the view in Chengdu that the current text is fine as-is, due to the operation sr-ProhibitTimer. Their reasoning was that – once a pending SR is transmitted, the sr-ProhibitTimer is started. In this case, the UE cannot increment SR_COUNTER further while the sr-ProhibitTimer (which is per SR configuration) is running. 
However, in our view this is not a good normative solution. In some implementations the loop in question may be implemented in parallel, while in others it may be implemented sequentially. If it’s the latter, for short durations of sr-ProhibitTimer we may still end up incrementing the SR_COUNTER by more than one. On the other hand, if the execution of the loop is done in parallel, assuming perfect parallelism, the sr-ProhibitTimer would not be running when the individual parallel tests are performed and we would end up incrementing the SR_COUNTER by more than one in this case also. 
A clear normative solution is therefore preferred – as opposed to relying on sr-ProhibitTimer for a use it was not intended for – and this is what this CR proposes.

	
	

	Summary of change:
	1. Change the wording so that the procedure is ‘looped’ over SR configurations rather than individual pending SRs.
2. Add a sentence prior to the start of the ‘loop’ covering the special case where none of the pending SRs are associated with any SR configuration. This special case is not covered by the new ‘looping’ system.
Impact analysis

This CR is applicable to both EN-DC and SA operation.
Impacted functionality:

UL scheduling
Inter-operability:

1. If the network is implemented according to the CR and the UE is not, the multiple SRs mapped to a single SR configuration may each increase the SR_COUNTER by 1, leading to UE proceding to RACH sooner than expected by the network. The NW may then infer that more PUCCH resource is needed, whereas in fact this is not true.
2. If the UE is implemented according to the CR but the network is not, no inter-operability issues are foreseen.

	
	

	Consequences if not approved:
	The multiple SRs mapped to a single SR configuration may each increase the SR_COUNTER by 1, leading to UE proceding to RACH sooner than expected by the network. The NW may then infer that more PUCCH resource is needed, whereas in fact this is not true. This would lead to (potentially significant) waste of radio resources.
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<Start of modification >
5.4.4
Scheduling Request

The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.

The MAC entity may be configured with zero, one, or more SR configurations. An SR configuration consists of a set of PUCCH resources for SR across different BWPs and cells. For a logical channel, at most one PUCCH resource for SR is configured per BWP.

Each SR configuration corresponds to one or more logical channels. Each logical channel may be mapped to zero or one SR configuration, which is configured by RRC. The SR configuration of the logical channel that triggered the BSR (subclause 5.4.5) (if such a configuration exists) is considered as corresponding SR configuration for the triggered SR.

RRC configures the following parameters for the scheduling request procedure:

-
sr-ProhibitTimer (per SR configuration);

-
sr-TransMax (per SR configuration).

The following UE variables are used for the scheduling request procedure:

-
SR_COUNTER (per SR configuration).

If an SR is triggered and there are no other SRs pending corresponding to the same SR configuration, the MAC entity shall set the SR_COUNTER of the corresponding SR configuration to 0.
When an SR is triggered, it shall be considered as pending until it is cancelled. All pending SR(s) triggered prior to the MAC PDU assembly shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the MAC PDU is transmitted and this PDU includes a BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5) prior to the MAC PDU assembly. All pending SR(s) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the UL grant(s) can accommodate all pending data available for transmission.
Only PUCCH resources on a BWP which is active at the time of SR transmission occasion are considered valid.

If none of the pending SRs are associated with an SR configuration, the MAC entity shall initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel the pending SRs. As long as at least one pending SR is associated with an SR configuration, the MAC entity shall for each SR configuration associated with at least one pending SR:

1>
if the MAC entity has no valid PUCCH resource configured for the SR configuration:

2>
initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel the pending SR(s) associated with the SR configuration.

1>
else:

2>
when the MAC entity has an SR transmission occasion on a valid PUCCH resource for the SR configuration; and
2>
if sr-ProhibitTimer is not running at the time of the SR transmission occasion; and

2>
if the PUCCH resource for the SR transmission occasion does not overlap with a measurement gap; and

2>
if the PUCCH resource for the SR transmission occasion does not overlap with a UL-SCH resource:

3>
if SR_COUNTER < sr-TransMax:

4>
increment SR_COUNTER by 1;

4>
instruct the physical layer to signal the SR on one valid PUCCH resource for SR;

4>
start the sr-ProhibitTimer.

3>
else:

4>
notify RRC to release PUCCH for all Serving Cells;

4>
notify RRC to release SRS for all Serving Cells;

4>
clear any configured downlink assignments and uplink grants;

4>
clear any PUSCH resources for semi-persistent CSI reporting;

4>
initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs.

NOTE:
The selection of which valid PUCCH resource for SR to signal SR on when the MAC entity has more than one overlapping valid PUCCH resource for the SR transmission occasion is left to UE implementation.

The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR which has no valid PUCCH resources configured, which was initiated by MAC entity prior to the MAC PDU assembly. Such a Random Access procedure may be stopped when the MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response, and this PDU includes a BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5) prior to the MAC PDU assembly, or when the UL grant(s) can accommodate all pending data available for transmission.

<End of modification >
