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1	Introduction
The following agreement as outcome of the email discussion [99bis#38][NR UP/MAC] – SR open issues [1]. This contribution provides updated MAC TP [2] reflecting these agreements. The agreements to be captured in RRC are not covered in the TP, to be are handled in CP.
Agreements:
1. Single SR configuration with single SR ID covers PUCCH configurations for one or more BWPs and PUCCH SCell – to be captured in RRC
2. maximum of 8 SR configurations should be supported per MAC entity - to be captured in RRC
3. SR configuration ID is configured in LCH configuration for the mapping between SR configuration and LCH. – to be captured in RRC
4. If there are SR configurations but a mapping is not configured for a LCH assigned to a LCG a RACH is triggered.  – updated but to be confirmed if it cancels all pending SR or only the concerned SR that does not have SR configuration 
5. [bookmark: _Hlk498094728]Use absolute time as unit for sr-ProhibitTimer – to be captured in RRC
6. logicalChannelSR-ProhibitTimer is per MAC entity and logicalChannelSR-Prohibit is set per LCH as in LTE, no other special handling for the timer is introduced.  – no change needed.
7. rename logicalChannelSR-ProhibitTimer to logicalChannelSR-DelayTimer to distinguish from sr-ProhibitTimer. – updated, to be captured in RRC as well
8. there can be multiple pending SRs per MAC entity. – no change needed
9. for each pending SR, the SR configuration of the LCH that triggers the BSR is used for SR transmission. – updated 
10. For SR triggered by retxBSR-Timer expiry, the UE uses the SR configuration of the highest priority LCH that has data available for transmission – captured
11. As in LTE, all pending SR(s) shall be cancelled and sr-ProhibitTimer shall be stopped when a MAC PDU is assembled and this PDU includes a BSR which contains buffer status up to (and including) the last event that triggered a BSR, or when the UL grant(s) can accommodate all pending data available for transmission. (already captured in the running TS.) – no change needed
12. SR is sent when there is no overlapping PUSCH and PUCCH collision for the case of retransmission – updated to remove NR-UNIT
13. As in LTE, SR is sent only if it does not collide with measurement gap – captured
14. the SR configuration on PUCCH SCell is kept when the SCell is deactivated as in LTE – no change needed.
15. the SR configuration on a BWP is kept when the BWP is deactivated/switched. – no change needed.

Apart from the above agreement, NR-UNIT was removed from the SR section. 
For the logicalChannelSR-ProhibitTimer renaming, the per LCH IE logicalChannelSR-Prohibit was missed. And a correction has been done for LTE [3]. It should be corrected referring to the per LCH IE when it refers to a LCH and renamed as well to align with the timer.
Proposal 1: rename the per LCH IE logicalChannelSR-Prohibit to logicalChannelSR-Delay to align with the timer renameing. – captured 
Proposal 2: correct the per LCH IE when referring to a LCH other than referring to the timer. – captured
For the agreement 4 about triggering RACH when there is no SR configured for the LCH, it is not clear whether it cancels all pending SRs as in LTE or if it only cancels that concerned pending SR. The TP currently captures only cancel the concerned SR, but it should be confirmed what is the intention of the agreement. Note that cancel all pending SRs does not prevent the case of parallel RACH and SR as there could be SR triggered later that has SR configuration when the RACH is still ongoing.
Proposal 3: confirm the agreement on triggering RACH when there is no SR configured for the LCH, if it cancels all pending SRs or only the concerned SR that does not have SR configuration mapping.
2	Updated TP for MAC

[bookmark: _Toc497230309]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.
[bookmark: _Hlk499804888]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. Which The SR configuration of the LCH that triggered the BSR (Section 5.4.5) (if such a configuration exists) is considered as corresponding SR configuration for the triggered SR used depends on the logical channel that triggers the SR. For BSR triggered by retxBSR-Timer expiry, the corresponding SR configuration for the triggered SR is that of the highest priority LCH (if such a configuration exists) that has data available for transmission at the time the BSR is triggered.
RRC configures the following parameters for the scheduling request procedure:
-	sr-ProhibitTimer (per SR configuration);
-	sr-TransMax (per SR configuration);
-	sr-ConfigIndex.
Editor's note: PHY-related parameters (i.e. sr-ConfigIndex (and maybe more)) can be corrected later. Editor understands that the LS R1-1716932 does not include relevant PHY parameters for SR yet.
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) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when a MAC PDU is assembled and this PDU includes a BSR which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5), or when the UL grant(s) can accommodate all pending data available for transmission.
Editor's note: RAN2 did not conclude whether UE should perform RACH immediately if SR configuration is not configured for the LCH which triggers SR while SR configuration is available for other LCHs. Depending on the conclusion the following procedure can be updated (e.g. 'initiate RACH parts' can be separated and placed at the beginning of the procedure).
As long as at least one SR is pending, for each SR configuration corresponding to a pending SR, the MAC entity shall for each pending SR for each NR-UNIT:
1>	if no UL-SCH resources are available for a transmission in this NR-UNIT:
12>	if the MAC entity has no valid PUCCH resource configured for the pending SR configured in any NR-UNIT:
[bookmark: _Hlk499804980]32>	 initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all the pending SRs;
[bookmark: _Hlk499876723]12>	else, for the SR configuration corresponding to the pending SR:
2>  if when the MAC entity has at least one an SR transmission occasion on the valid PUCCH resource for SR configured for this NR-UNIT; 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:
Editor's note: handling of measurement gap may need to be specified to the above sentence (as in LTE).
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>	deactivate any configured downlink assignments and uplink grants;
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 in one NR-UNIT transmission occasion is left to UE implementation.
Editor's note: Changes from LTE is highlighted in yellow (also in BSR section: trigger an SR), and RAN2 confirmation requires.
[bookmark: _Toc497230310]5.4.5	Buffer Status Reporting
The Buffer Status reporting (BSR) procedure is used to provide the serving gNB with information about UL data volume in the MAC entity.
RRC configures the following parameters to control the BSR:
-	periodicBSR-Timer;
-	retxBSR-Timer;
-	logicalChannelSR-Delay;
-	logicalChannelSR-DelayTimerlogicalChannelSR-ProhibitTimer;
-	logicalChannelGroup.
Each logical channel may be allocated to an LCG using the logicalChannelGroup. The maximum number of LCGs is eight.
The MAC entity determines the amount of UL data available for a logical channel according to the data volume calculation procedure in TSs 38.322 and 38.323 [3] [4].
A BSR shall be triggered if any of the following events occur:
-	the MAC entity has new UL data available for a logical channel which belongs to an LCG; and either
-	the new UL data belongs to a logical channel with higher priority than the priority of any logical channel containing available UL data which belong to any LCG; or
-	none of the logical channels which belong to an LCG contains any available UL data;
	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 CE plus its subheader, in which case the BSR is referred below to as 'Padding BSR';
-	retxBSR-Timer expires, and at least one of the logical channels which belong to an LCG contains UL data, 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'.
For Regular BSR, the MAC entity shall:
1>	if the BSR is triggered for a logical channel for which logicalChannelSR-Delay logicalChannelSR-ProhibitTimer is configured by upper layers:
2>	start or restart the logicalChannelSR-DelayTimerlogicalChannelSR-ProhibitTimer;
1>	else:
2>	if running, stop the logicalChannelSR-DelayTimerlogicalChannelSR-ProhibitTimer.
For Regular and Periodic BSR, the MAC entity shall:
1>	if more than one LCG has data available for transmission in the NR-UNIT where the BSR is transmitted:
2>	report Long BSR for all LCGs which have data available for transmission;
1>	else:
2>	report Short BSR.
Editor's note: as a baseline, short BSR is reported when a single LCG has data available.
For Padding BSR:
1>	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:
2>	if more than one LCG has data available for transmission in the NR-UNIT where the BSR is transmitted:
3>	if the number of padding bits is equal to the size of the Short BSR plus its subheader:
4>	report Short Truncated BSR of the LCG with the highest priority logical channel with data available for transmission;
3>	else:
4>	report Long Truncated BSR of the LCG with the logical channels having data available for transmission following a decreasing order of priority;
2>	else:
3>	report Short BSR;
1>	else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader:
2>	report Long BSR.
Editor's note: as a baseline, short BSR (including padding) is reported when a single LCG has data available. The details on padding procedures can also be discussed by RAN2.
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 transmission in this NR-UNIT:
Editor's note: The term NR-UNIT is used tentatively instead of TTI.
[bookmark: _GoBack]3>	instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s);
3>	start or restart periodicBSR-Timer;
Editor's note: additional condition to not (re)start the periodic timer in LTE (i.e. truncated BSR) is not captured, and RAN2 should discuss detailed further.
3>	start or restart retxBSR-Timer.
2>	else if a Regular BSR has been triggered and logicalChannelSR-DelayTimer logicalChannelSR-ProhibitTimer is not running:
3>	if an uplink grant is not configured (i.e. Semi-Persistent Scheduling); or
3>	if the Regular BSR was not triggered for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:
4>	trigger a Scheduling Request.
A MAC PDU shall contain at most one BSR MAC CE, even when multiple events have triggered a BSR by the time. The Regular BSR and the Periodic BSR shall have precedence over the padding BSR.
The MAC entity shall restart retxBSR-Timer upon reception of a grant for transmission of new data on any UL-SCH.
Editor's note: The BSR cancellation part needs to be captured.
References
[1] [bookmark: _Ref75086397]R2-1712973, Email discussion summary on [99bis#38][NR UP/MAC] – SR open issues – Nokia, Nokia
[2] R2-1712974, TP outcome of Email discussion [99bis#38][NR UP/MAC] – SR open issues – Nokia, Nokia
[3] [bookmark: OLE_LINK58][bookmark: OLE_LINK140][bookmark: OLE_LINK139][bookmark: OLE_LINK256][bookmark: OLE_LINK247][bookmark: OLE_LINK246][bookmark: OLE_LINK185][bookmark: OLE_LINK177][bookmark: OLE_LINK170][bookmark: OLE_LINK169]R2-1708889, Correction on SR prohibit, Huawei, HiSilicon, Nokia Shanghai Bell
