3GPP TSG-RAN WG2 #99bis
R2-1710658
Prague, Czech Republic, October 9th-13th, 2017

Agenda Item:
10.3.1.5
Source:
InterDigital Inc.
Title:
Multiple SR Configurations in NR
Document for:
Discussion, Decision

1 Introduction


Scheduling Request (SR) for NR was discussed at RAN2#97bis, RAN2#98, RAN2 NR AH#2, and RAN2#99. The following agreements were made [1-4]: 
RAN2#97bis Agreements

-
The SR should at least distinguish the “numerology/TTI type” of the logical channel that triggered the SR (how this is done is FFS).   

RAN2#98 Agreements

· Multiple SR configurations can be configured to the UE and which SR configuration is used depends on the LCH that triggers the SR.  The granularity of SR configuration for a logical channel is FFS.

· From RAN2 point of view a single bit SR with multiple SR configuration is sufficient to distinguish the “numerology/TTI length” of the logical channel that trigger the SR.  RAN2 has not identified other use cases for which multibit SR is need with sufficient support.  

RAN2 NR AH#2 Agreements:

· In case multiple SRs are configured, for each LCH, there will be a mapping between LCHs and SR configuration and the mapping should be configured by RRC signalling.  FFS if grouping is needed.  

· A logical channel can be mapped to none or one SR configuration.  FFS if a logical channel can be mapped to more than one SR configuration.  

RAN2#99 Agreements:

· One or multiple logical channel(s) are mapped to SR configuration (e.g. not LCG)

· RAN2 understanding is that numerology of the SR transmission need not be the same as the numerology of the LCH which triggered the SR

· 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

· sr-ProhibitTimer is independently configured per SR configuration.  Whether a single timer or multiple timers are running at the same time are FFS.   

· drs-TransMax is independently configured per SR configuration.  FFS whether SR COUNTER is maintained for each SR configuration independently

RAN1 responded to RAN2’s LS on the number of possible SR configurations per UL BWP [7]:
In RAN1#90, RAN1 agreed that it is up to RAN2 how many SR configurations the UE can be configured with. Therefore, RAN1 recommends RAN2 to make a decision within their scope particularly regarding the max number of SR configurations within a single UL BWP.   Therefore, from RAN1 perspective, up to [8] SR configurations can be supported in a single UL BWP for a UE.

Further, in RAN1 NR AH3, RAN1 reached the following agreements on SR and BWPs:
	Agreements:
· In Rel-15, for a UE, there is at most one active DL BWP and at most one active UL BWP at a given time for a serving cell

· For each UE-specific serving cell, one or more DL BWPs and one or more UL BWPs can be configured by dedicated RRC for a UE

· FFS association of DL BWP and UL BWP

· FFS definition of an active cell in relation to DL BWP and UL BWP, whether or not there are cross-cell/cross-BWP interactions

· NR supports the case that a single scheduling DCI can switch the UE’s active BWP from one to another (of the same link direction) within a given serving cell

· FFS whether & how for active BWP switching only without scheduling (including the case of UL scheduling without UL-SCH)

Agreements:
· It is up to RAN2 how many SR configurations the UE can be configured with.

· In case of SR only, the physical layer can only transmit one SR at any given time

· If multiple SR are triggered prioritization of which SR should be transmitted is decided by RAN2

· An SR can be configured with a periodicity of at least equal to X OFDM symbol(s) (at least for short-PUCCH), and with up to the largest periodicity supported in LTE (i.e. 80 ms)

· Working assumptions:

· X=1, which implies short-PUCCH could be located at any OFDM symbol of a slot

· FFS: Supported periodicity values

· FFS: Possible limitations due to other factors

· One configured SR can be associated with either short or long PUCCH





In this contribution, the remaining details on SR are discussed, including SR counters, and mapping between LCHs and SR configurations in the light of the single active UL-BWP at a time limitation in R15.
2 Discussion

2.1 Mapping between LCHs and SR configurations

During RAN2#99, it was also agreed that a logical channel may map to more than one SR configuration, provided the SR configurations belong to different bandwidth parts of the same cell. This agreement was pending the LS response from RAN1 on the number of possible SR configurations per bandwidth part. RAN1 has provided a response, explaining that it’s possible to have more than one SR configuration and the maximum number of SR configurations per UL bandwidth part shall be decided by RAN2.
Further, in RAN1 NR AH 3, it was agreed that in R15, there is at most one active UL BWP at a given time for a serving cell, where a single BWP cannot have more than one numerology. Therefore, for a UE configured with LCHs of different traffic types on different numerologies/BWPs, i.e. with LCHs configured by RRC with LCP restrictions for different numerologies, an UL BWP switch is necessary to transmit data of an LCH configured with a numerology restriction that does not match the numerology of the active BWP. 
For such UE in R15, the UE may need to be on a non-active BWP to perform an UL transmission. The transition between BWP parts shall therefore be completed as early as possible, especially if data of higher priority has triggered a BSR. Such intention can be conveyed through a BSR if an UL grant is available. However, if an UL grant is not available, the UE must use an SR configuration to “distinguish the numerology/TTI type of the logical channel”, as per RAN2 agreements. This is because a UE cannot transmit an SR on a non-active bandwidth part. For such case, the network may configure the UE with an additional SR configuration for each LCH that cannot use the BWP for data transmission to meet the required latency, or simply provide an SR configuration for each LCH configured to use the BWP. The network may configure SR configurations of different periodicities to match the required latency of high priority LCHs, even though the same numerology is used for PUCCH resources for all SR configs within the BWP.
Proposal 1:
A MAC entity can be configured with multiple SR configurations within the same BWP.
Given RAN1’s reply LS, multiple SR configurations can be on the same BWP, on different BWPs, or on different carriers -from a frequency domain perspective-, as the numerology of the SR transmission need not be the same as the numerology of the LCH which triggered the SR. This is because the intention of multiple SR configurations is to distinguish the numerology/TTI of the data carried by the logical channel, rather than the logical channel ID. Whether the PUCCH resources used for these SR configurations belong to different BWPs or different carriers should not be differentiated from a MAC point of view.

Proposal 2:
For a LCH mapped to multiple SR configurations, PUCCH resources can be on different BWPs or different carriers.

If multiple SR are triggered, RAN1 agreed that prioritization of which SR should be transmitted is decided by RAN2. It is simple to use the first SR occasion to notify the network of a scheduling request. However, when SR is triggered for both eMBB and URLLC/high priority LCHs and the eMBB SR occasion occurs first, using the SR config for the eMBB LCH would result in the gNB assigning an UL grant suitable for eMBB, and possibly keeping the UE in the BWP associated with eMBB. This can be a non-issue though, if SR occasions in such case always overlap, which is still pending RAN1 discussion. Therefore, such prioritization should be left up to UE implementation. This is also in line with agreements on sTTI in LTE, where SR resource selection is up to UE implementation when PUCCH and sPUCCH occasion overlap.
Proposal 3:
If multiple SRs are triggered, the selection of which configured SR configuration within the active BWP to transmit one SR is up to UE implementation. 
2.2 SR Counters

During RAN2#99, it was agreed that sr-ProhibitTimer and drs-TransMax are independently configured per SR configuration. This is to ensure that a prohibition due to a latency-tolerant traffic type (e.g. eMBB) does not prohibit the UE from transmitting SR for low-latency traffic (e.g. URLLC). 
Given drs-TransMax is configured independently per SR configuration, in order to prevent an SR prohibition caused by latency-tolerant traffic type (e.g. eMBB) from limiting the UE from transmitting SR for low latency traffic, multiple SR counters can be used. An SR counter can be maintained per LCH or per SR configuration (i.e. per list of LCHs mapped to the same SR configuration). SR counter per LCH offers more control for SR attempts per traffic type, while SR counter per SR configuration provides more control per PUCCH resource used for a given SR configuration. Given drs-TransMax is maintained per SR configuration, SR_COUNTER should also be maintained per SR configuration. This is also aligned with sTTI in LTE.
Proposal 4:
A MAC entity maintains an SR_COUNTER per SR configuration independently.
3 Conclusion

In this contribution, the following proposals were made on the remaining details of multiple SR configurations in NR:
Proposal 1:
A MAC entity can be configured with multiple SR configurations within the same BWP.
Proposal 2:
For a LCH mapped to multiple SR configurations, PUCCH resources can be on different BWPs or different carriers.

Proposal 3:
If multiple SRs are triggered, the selection of which configured SR configuration within the active BWP to transmit one SR is up to UE implementation. 
Proposal 4:
A MAC entity maintains an SR_COUNTER per SR configuration independently.
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