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1	Introduction
The following agreements have been made for NR on SR operation in the previous RAN2 meeting:
Agreements:
1. One or multiple logical channel(s) are mapped to SR configuration (e.g. not LCG)
2. RAN2 understanding is that numerology of the SR transmission need not be the same as the numerology of the LCH which triggered the SR
3. For the single-cell case, one single LCH is mapped to none or one SR configuration per BWP.  This agreement is pending confirmation from RAN1 that a single BWP can support multiple SR configurations and understanding of how BWP is switched.  
FFS how to handle SR configuration, mapping and transmission for CA case

4. sr-ProhibitTimer is independently configured per SR configuration.  Whether a single timer or multiple timers are running at the same time are FFS.   
5. drs-TransMax is independently configured per SR configuration.  FFS whether SR_COUNTER is maintained for each SR configuration independently

And following agreements have been made for LTE sTTI on SR operation:
Agreements:
-	A restriction similar to LCP restriction can be used to determine SR configuration to logical channel mapping
-	In the case of overlapping occasions of sPUCCH and PUCCH, it is left up to UE implementation which of sPUCCH or PUCCH SR resources to send SR on when SR can be sent on both PUCCH and sPUCCH.  In case of non-overlapping SR occastions, the UE can transmit on the earliest SR occasion.  The UE doesn’t transmit on both sPUCCH and PUCCH simultaneously.   
-	Working assumption:  an SR transmitted on sPUCCH starts an ssr-ProhibitTimer to prohibit SRs on sPUCCH until it times out
-	Working assumption:  Different SR_COUNTERs are used
- 	Like in legacy LTE, inclusion of a BSR in a MAC PDU for transmission cancel all pending SRs, no specification change needed for this.

In this contribution, we further discussed the details on SR procedure multiple SR configurations. This is the update of R2-1708766 taking the new agreements into account and stage 3 TP is provided in Annex.
2	Discussion
2.1	SR configuration mapping
On the open issue of whether to allow one LCH to multiple SR configurations mapping, no conclusion after length offline discussion last meeting. Note that in LTE without restriction, it is already possible that an SR trigger can use multiple SR configurations (uses the earliest possible occasion on PCell and PUCCH SCell if both configured with SR). And the new agreement on sTTI with LCH restriction “A restriction similar to LCP restriction can be used to determine SR configuration to logical channel mapping” also allows one LCH to multiple SR mapping even though without explicit signalling. We do not see the need to deviate from LTE so should be straight forward to allow one LCH to multiple SR configurations mapping for NR as well. 
There is also the open issue on whether multiple SR can be configured for one serving cell which we sent an LS to RAN1 and RAN1 did not conclude with the reply sent to RAN2 leaving the decision to RAN2 [x]. 
From MAC point of view, it does not matter whether the SRs are from same cell or from different cells. Common procedure can handle both even if multiple SR configurations is supported for single cell.
Several different possibilities were discussed on how to support LCH to multiple SR configurations as follows, e.g. by configuring multiple SRs on different cells into the same SR configuration. However, it is more about RRC signalling modelling issue while in MAC we still need to deal with SRs on PUCCH of different serving cells.
FFS the details of the design for the CA case (e.g. one-to-one mapping between LCHs and SR configurations where SR configurations belong to one of the cells; one-to-many mapping between LCHs and SR configurations where each of the selected SR configurations per LCH belongs to a different cell; one-to-many mapping between LCHs and SR configurations where each of the selected SR configurations per LCH belongs to a different cell and where the mapping is configured to appear to the UE as one-to-one mapping, etc.)

Proposal 1: one LCH mapping to multiple SR configurations on different cells is allowed.
To allow signalling efficiency, default behaviour should be if the LCH has not been mapped to any SR configured, the LCH can use any SR configuration. For instance, SRBs are usually using default LCH configurations and NW would not be required to reconfigure each SRB when another SR configuration is provided for the UE. When SR is triggered, it uses the earliest SR occasion as in LTE. Obviously, this would not apply to the LCHs not assigned to any LCG. Those LCHs do not need to be mapped to any SR as data arrival on that LCH does not trigger a BSR/SR in MAC.
Proposal 2: If no mapping to specific SR configuration is configured to a LCH which is assigned to a LCG, SR triggered by the LCH can use any SR configuration.
Retransmission BSR is also considered as regular BSR which would trigger SR. As retransmission BSR happens when the first BSR fails, possibly also the SR failed, it makes sense to allow SR triggered by retransmission BSR to use any SR configuration.
Proposal 3: SR mapping restriction only applicable to the regular BSR triggered by higher priority data arrival, but not to SR triggered by retransmission BSR. 
2.2	SR procedure
There has been some discussion of whether multiple SR procedures or single SR procedure should be used when multiple SR configurations are provided. Considering the timers, counters and cancellation rules, it seems to be simpler to have single SR procedure, which is the case for LTE with sTTI with the agreement “In case of non-overlapping SR occasions, the UE can transmit on the earliest SR occasion”. 
When multiple SRs are triggered, the only impact of the LCH to SR configuration restriction is that the usable SR configurations are different depending on the LCHs that triggers the SR. When there are multiple SR triggers pending, the usable SR occasions are union of the SR occasions that can be used for the LCHs that have triggered the SR. 
Proposal 4: There is only one SR procedure ongoing per MAC entity regardless of how many different SR configurations are associated to the LCH(s) with pending SR.
Proposal 5: the usable SR occasions take into account all the pending SR triggers, i.e. the usable SR occasions are the union of the SR occasions that could be used for the LCHs having triggered the SR procedure.
For the timers and counters, it was agreed the sr-ProhibitTimer and the drs-TransMax can be separately configured. The remaining questions is whether to have independently running timer and counter maintained for each SR configuration, or have common timer and counter maintained for the common SR procedure.
In LTE, it is already possible to have multiple SR configurations on PCell and PUCCH Scell and sr-ProhibitTimer is in number of SR period(s) of shortest SR period of any serving cell with PUCCH. Same could be applicable to NR considering it is to prevent too frequent SR transmissions before the gNB can respond. If periodicity is longer than the configured number of SR period of the shortest SR period, then no prohibit needs to be applied to that PUCCH. Similar could be applicable here for NR as well, when there are multiple SRs can be used for an SR procedure, the smallest one could be used. For the COUNTER, maximum value can be used instead to have enough opportunity. 
Another option would be have parallel running timers and COUNTERs, and prohibit timer only SR prohibit the corresponding on the corresponding and counter also only counts SR transmission on the corresponding resource. Maximum retransmission number reached for any resource triggers SR failure. 
Both options work and the gNB can take it into account when configure the sr-ProhibitTimer and drs-TransMax even if the counter counts all the SR occasions from different PUCCH resources. TPs for both options are provided in Annex. Commonly maintained timer and counter seems to be more aligned with LTE procedure.
Proposal 6: Discuss which option to choose for timer and counter maintenance:
Option 1): Commonly maintained prohibit timer and counter for the SR procedure with the prohibit timer using the minimum value of sr-ProhibitTimer and retransmission number counter using the maximum value of drs-TransMax of the SR configurations usable for the SR procedure depending on the LCHs triggered the SR. 
Option 2): Separately maintained prohibit timer and counter for each PUCCH resource. Prohibit timer only prohibit the SR transmission of the corresponding resources and maximum retransmission number reached on any resource triggers SR failure.
Proposal 7: as in LTE, SR failure triggers PUCCH release for all serving cells
For SR cancellation, 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 (see subclause 5.4.5), or when the UL grant(s) can accommodate all pending data available for transmission”. Upon reception of the BSR the gNB gets the information of which LCGs has data for transmission even if the BSR is not send on a UL grant of the “correct” numerology/TTI length. With one SR procedure Same cancellation mechanism should be applicable to NR as well.
Proposal 8: 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.
For logicalChannelSR-ProhibitTimer, it is used to delay certain SR triggered by certain LCHs and sr-ProhibitTimer is used to prohibit too frequent SR transmissions. With the possibility of mapping different LCHs that has different delay requirement to different SR configurations, there seems no need to introduce per LCH logicalChannelSR-ProhibitTimer. 
Proposal 9: as in LTE, logicalChannelSR-ProhibitTimer is per MAC entity and applies to which LCHs can be configured separately with per LCH parameter logicalChannelSR-Prohibit.
3	Conclusion
Details on SR procedures are discussed in this contribution with the following observations and proposals made:
Proposal 1: one LCH mapping to multiple SR configurations on different cells is allowed.
Proposal 2: If no mapping to specific SR configuration is configured to a LCH which is assigned to a LCG, SR triggered by the LCH can use any SR configuration.
Proposal 3: SR mapping restriction only applicable to the regular BSR triggered by higher priority data arrival, but not to SR triggered by retransmission BSR. 
Proposal 4: There is only one SR procedure ongoing per MAC entity regardless of how many different SR configurations are associated to the LCH(s) with pending SR.
Proposal 5: the usable SR occasions take into account all the pending SR triggers, i.e. the usable SR occasions are the union of the SR occasions that could be used for the LCHs having triggered the SR procedure.
Proposal 6: Discuss which option to choose for timer and counter maintenance:
Option 1): Commonly maintained prohibit timer and counter for the SR procedure with the prohibit timer using the minimum value of sr-ProhibitTimer and retransmission number counter using the maximum value of drs-TransMax of the SR configurations usable for the SR procedure depending on the LCHs triggered the SR. 
Option 2): Separately maintained prohibit timer and counter for each PUCCH resource. Prohibit timer only prohibit the SR transmission of the corresponding resources and maximum retransmission number reached on any resource triggers SR failure.
Proposal 7: as in LTE, SR failure triggers PUCCH release for all serving cells
Proposal 8: 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.
Proposal 9: as in LTE, logicalChannelSR-ProhibitTimer is per MAC entity and applies to which LCHs can be configured separately with per LCH parameter logicalChannelSR-Prohibit.
References
[1] R2-1704030, RAN2 #98 NR UP minutes
[2] R2-1707500, Report from user plane break-out Session, Vice-Chair (InterDigital)
[3] R1-1716875, Reply LS on BWP operation in NR, RAN1
Annex TP for 38.321 
Option 1: with commonly maintained timer/counter
[bookmark: _Toc491782012]5.4.4	Scheduling Request
[bookmark: _GoBack]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. Each SR configuration corresponds to one or more logical channels. Each logical channel may be mapped to one or more SR configuration, which is configured by RRC. Which SR configuration is used depends on the logical channel that triggers the SR. For SR triggered by BSR of retxBSR-Timer expires, all the SR configurations can be used.
Editor's note: Above 'one' can be replaced with 'more' if RAN2 agrees to allow multiple configurations.
RRC configures the following parameters for the scheduling request procedure:
-	sr-ProhibitTimer (per SR configuration): minimum value of the sr-ProhibitTimer of the SR configurations that can be used for all the pending SRs to be used for the procedure;
-	sr-TransMax (per SR configuration): maximum value of the SR configurations that can be used for all the pending SRs to be used for the procedure;
-	sr-ConfigIndex: the SR occasions of the SR configurations that can be used for all the pending SRs according to the RRC configuration of the LCH to SR configuration mapping.
Editor's note: PHY-related parameters (i.e. sr-ConfigIndex (and maybe more)) can be corrected later.
The following UE variables are used for the scheduling request procedure:
-	SR_Prohibit_Timer;
-	SR_COUNTER.
When an SR is triggered, it shall be considered as pending until it is cancelled.
As long as one SR is pending, the MAC entity shall for each NR-UNIT:
-	if no UL-SCH resources are available for a transmission in this NR-UNIT:
-	if the MAC entity has no valid PUCCH resource for SR configured that is configured to be usable for the LCH(s) that triggered this SR procedure in any NR-UNIT: initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs;
-	else if the MAC entity has at least one valid PUCCH resource for SR configured that is configured to be usable for the LCH(s) that triggered this SR procedure for this NR-UNIT and if SR_Prohibit_Timer is not running:
-	if SR_COUNTER < dsr-TransMax:
-	increment SR_COUNTER by 1;
-	instruct the physical layer to signal the SR on one valid PUCCH resource for SR;
-	start the SR_Prohibit_Timer.
-	else:
-	notify RRC to release PUCCH for all serving cells;
-	notify RRC to release SRS for all serving cells;
-	clear any configured downlink assignments and uplink grants;
-	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 valid PUCCH resource for SR in one TTI is left to UE implementation.
Editor's note: Editor thinks that the concept of SR_COUNTER and corresponding procedural text in LTE can be reused but procedural text is not captured yet. Note that if RAN2 considers having separate sr-ProhibitTimers and SR_COUNTER for each SR configuration, the text may need to be revised. It can be discussed in the future meetings.
Option 2: with separately maintained timer/counter
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. Each SR configuration corresponds to one or more logical channels. Each logical channel may be mapped to one or more SR configuration, which is configured by RRC. Which SR configuration is used depends on the logical channel that triggers the SR. For SR triggered by BSR of retxBSR-Timer expires, all the SR configurations can be used.
Editor's note: Above 'one' can be replaced with 'more' if RAN2 agrees to allow multiple configurations.
RRC configures the following parameters for the scheduling request procedure:
-	sr-ProhibitTimer (per SR configuration);
-	sr-TransMax (per SR configuration);
-	sr-ConfigIndex: the SR occasions of the SR configurations that can be used for all the pending SRs according to the RRC configuration of the LCH to SR configuration mapping.
Editor's note: PHY-related parameters (i.e. sr-ConfigIndex (and maybe more)) can be corrected later.
The following UE variables are used for the scheduling request procedure:
-	SR_Prohibit_Timer: per SR configuration;
-	SR_COUNTER: per SR configuration.
When an SR is triggered, it shall be considered as pending until it is cancelled.
As long as one SR is pending, the MAC entity shall for each NR-UNIT:
-	if no UL-SCH resources are available for a transmission in this NR-UNIT:
-	if the MAC entity has no valid PUCCH resource for SR configured that is configured to be usable for the LCH(s) that triggered this SR procedure in any NR-UNIT: initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs;
-	else if the MAC entity has at least one valid PUCCH resource for SR configured that is configured to be usable for the LCH(s) that triggered this SR procedure for this NR-UNIT and if SR_Prohibit_Timer of the corresponding SR configuration is not running:
-	if SR_COUNTER < dsr-TransMax of the corresponding SR configuration:
-	increment SR_COUNTER by 1 for the corresponding SR configuration;
-	instruct the physical layer to signal the SR on one valid PUCCH resource for SR;
-	start the SR_Prohibit_Timer of the corresponding SR configuration.
-	else:
-	notify RRC to release PUCCH for all serving cells;
-	notify RRC to release SRS for all serving cells;
-	clear any configured downlink assignments and uplink grants;
-	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 valid PUCCH resource for SR in one TTI is left to UE implementation.
Editor's note: Editor thinks that the concept of SR_COUNTER and corresponding procedural text in LTE can be reused but procedural text is not captured yet. Note that if RAN2 considers having separate sr-ProhibitTimers and SR_COUNTER for each SR configuration, the text may need to be revised. It can be discussed in the future meetings.

