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1 Introduction

In RAN2 #99 meeting, the SR configuration mapping and operation was discussed and some agreements were achieved. 

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
In this contribution, we further discuss SR configuration and the logical channel mapping in CA case, and the how the SR procedure is handled. The details of the SR procedures when multiple SR configurations are configured are discussed in the companion contribution [1];

2 Discussion
In LTE release 13 CA, SCell can be configured with PUCCH resources, and SR configuration can be configured on this cell as shown in the following from 36.331:


pucch-SCell






CHOICE{




release







NULL,




setup







SEQUENCE {





pucch-ConfigDedicated-r13












PUCCH-ConfigDedicated-r13
OPTIONAL,

-- Need ON





schedulingRequestConfig-r13













SchedulingRequestConfigSCell-r13
OPTIONAL,

-- Need ON




tpc-PDCCH-ConfigPUCCH-SCell-r13














TPC-PDCCH-ConfigSCell-r13
OPTIONAL,

-- Need ON





pusch-ConfigDedicated-r13













PUSCH-ConfigDedicated-r13
OPTIONAL,
-- Cond PUSCH-SCell





uplinkPowerControlDedicated-r13











UplinkPowerControlDedicatedSCell-v1310
OPTIONAL
-- Need ON




}

SchedulingRequestConfigSCell-r13 ::=

CHOICE {


release







NULL,


setup







SEQUENCE {



sr-PUCCH-ResourceIndex-r13


INTEGER (0..2047),



sr-PUCCH-ResourceIndexP1-r13

INTEGER (0..2047)


OPTIONAL,

-- Need OR



sr-ConfigIndex-r13




INTEGER (0..157),



dsr-TransMax-r13




ENUMERATED {













n4, n8, n16, n32, n64, spare3, spare2, spare1}


}

If one SR is triggered, and as long as one SR is pending, the MAC will instruct the physical layer to signal the SR on one valid PUCCH resource for SR. The PUCCH resource can be either on PCell or SCell, if the configured SR for SCell has valid PUCCH resource for this TTI. From this perspective, it’s up to the UE implementation to select 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. 

Observation 1 In LTE CA, SR transmission can be in either PCell PUCCH or SCell PUCCH, if the SCell is configured with SR configuration.
In LTE, one single sr-ProhibitTimer is maintained per MAC entity, and the purpose is to prevent two early SR retransmission so that the PUCCH load can be reduced. If the configured sr-ProhibitTimer is running, the SR transmission on SCell PUCCH shall be prohibited by the SR transmitting on PCell PUCCH and vice versa. 
Observation 2 In LTE CA, if the configured sr-ProhibitTimer is running, the SR transmission on SCell PUCCH shall be prohibited by the SR transmitting on PCell PUCCH and vice versa.
In NR, if SCell is configured with multiple SR configurations, it should be allowed that the SR transmission triggered by one logical channel can be allowed in either PCell PUCCH or SCell PUCCH, to achieve the diversity gain and also the PUCCH offloading purpose. Similar with LTE, if the sr-ProhibitTimer is running due to the SR transmission in PCell SR transmission, the SR transmission on SCell should be prohibited if the SR transmission is triggered by the same logical channel.
Proposal 1 In NR CA, the SR triggered by one single LCH can be allowed to transmit on both PCell and SCell, if the SCell is configured with SR configuration.

Proposal 2 If sr-ProhibitTimer is running due to PCell SR transmission, the SR transmission on SCell PUCCH shall be prohibited and vice versa.
It was agreed in last meeting that in single-cell case, one single LCH is mapped to none or one SR configuration per BWP. We think this principle should be still applied in CA case since the purpose for linking the LCH and SR configuration is to differentiate numerology of LCHs that trigger SRs. It is sufficient to link at most one SR configuration for each logical channel. For CA case, there could be multiple SR configurations mapped to the logical channel, so that SR triggered by one logical channel is allowed to be transmitted on either PCell or SCell. However, the mapping can be configured to appear to UE as one-to-one mapping which is up to network implementation.
Proposal 3 In NR CA, one single LCH is mapped to multiple SR configurations where each of the SR configuration belongs to different cell.

3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
In LTE CA, SR transmission can be in either PCell PUCCH or SCell PUCCH, if the SCell is configured with SR configuration.
Observation 2
In LTE CA, if the configured sr-ProhibitTimer is running, the SR transmission on SCell PUCCH shall be prohibited by the SR transmitting on PCell PUCCH and vice versa.
Proposal 1
In NR CA, the SR triggered by one single LCH can be allowed to transmit on both PCell and SCell, if the SCell is configured with SR configuration.
Proposal 2
If sr-ProhibitTimer is running due to PCell SR transmission, the SR transmission on SCell PUCCH shall be prohibited and vice versa.
Proposal 3
In NR CA, one single LCH is mapped to multiple SR configurations where each of the SR configuration belongs to different cell.
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