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1   Introduction
In order to finalize the design of SR operation in NR, at the RAN2#99-Bis meeting in Prague it was agreed to launch an e-mail discussion ([99bis#38]) with a view to addressing any open issues to do with SR. The list of open issues prepared by the email discussion rapporteur was very comprehensive to begin with; on top of that, we have provided additional open issues, and our answers to all of the identified issues.
However at the time of the submission of the present tdoc, no TP has yet been proposed by the rapporteur based on the email discussion. In this tdoc we therefore provide (in the Appendix) our own TP for TS 38.321 (latest approved version of the running TS) to be considered by RAN2. Some of the changes should be fairly straightforward to approve as they represent the majority view (based on responses submitted to [99bis#38]); however there are several contentious issues and in the next section we list those.
2   Highlights
It should first be noted that not all the issues raised in the email discussion [99bis#38] have a direct impact on the MAC spec (38.321) – many of the issues will impact the RRC signaling (the configuration of LCHs and the SR signaling structure) instead. In the present tdoc we only cover those issues relevant to the TP for TS 38.321.

On the issue of expected UE behavior “if there are SR configurations but the mapping is not configured for a LCH assigned to a LCG” [99bis#38], we would like to clarify our understanding of this issue. If there is only one pending SR, and the LCH which triggered the pending SR is not mapped to an SR configuration, we think that the UE should RACH. However, if we have e.g. two pending SRs, and one of them is mapped to a valid SR configuration, while the other is not, we do not think we should RACH. In summary, we prefer not to force a RACH if there is at least one pending SR with valid PUCCH resources. 
[Perhaps one reason to force RACH even in this scenario could be that the SR which has no valid PUCCH resource has latency-critical data – but then the question is: why did the network not configure this LCH with an SR configuration to begin with? Also, it is impossible to tell whether RACH would result in receiving an UL grant any faster than allowing the second SR (with valid SR configuration) to be sent – this will depend on several aspects of the specific deployment scenario, including periodicity of the valid SR configuration, channel conditions, network traffic, and so on.]
Moving on, we have removed the test ‘if no UL-SCH resources are available in this transmission unit’ since – as long as there is at least one SR pending – this must mean that there were no UL-SCH resources to send the BSR, causing the SR to be triggered. This sentence has been in the LTE specs for a very long time – but we think we can do away with it. [The only problem we could foresee if this sentence is removed (as per our proposal given in the Appendix) is the following: regular BSR is triggered (no UL-SCH available, at the time of BSR triggering, or in the foreseeable future) – SR is triggered – UL-SCH grant somehow becomes available while the SR is pending but the SR has not yet been sent – but we do not think this is a realistic scenario.]
On topic of the NR-UNIT placeholder and its replacement, in our TP we have used different ways to avoid using it. For example, if we agree that ‘valid PUCCH resource’ means configured ahead of time but not necessarily available for transmission now, and if we also agree that ‘available PUCCH resource’ means available for transmission now (at the next PUCCH transmission occasion), then a lot of the NR-UNIT mentions can be avoided (and this is in line with views expressed by some companies in relevant email discussion [99bis#42]). Additionally, we feel that “PUCCH transmission occasion” is a nice replacement for NR-UNIT specifically when referring to SR transmissions, and have used it on one occasion in our TP.

3   Conclusions
In this tdoc we have explained the rationale behind some of our decisions when preparing the TP. We further propose the following:

Proposal: RAN2 to agree the Text Proposal for TS 38.321 covering SR operation in NR and presented in this document.
Appendix: TP for TS 38.321 covering SR operation
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. Which SR configuration is used depends on the logical channel that triggers the SR.

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.

As long as at least one SR is pending, the MAC entity shall:


1>
if the MAC entity has no valid PUCCH resource for any of the pending SRs:

2>
 initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs;

1>
else if the MAC entity has at least one valid PUCCH resource available for transmission of any of the pending SRs; and
1>
if this PUCCH transmission occasion is not part of a measurement gap; and
1>
if there is at least one SR which is mapped to an SR configuration whose sr-ProhibitTimer is not running, for each such SR configuration:


2>
if SR_COUNTER < sr-TransMax:

3>
increment SR_COUNTER by 1;

3>
instruct the physical layer to signal the SR on one valid PUCCH resource available for SR transmission;

3>
start the sr-ProhibitTimer.

2>
else:

3>
notify RRC to release PUCCH for all serving cells;

3>
notify RRC to release SRS for all serving cells;

3>
deactivate any configured downlink assignments and uplink grants;

3>
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 available for SR transmission 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.
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