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1 Introduction

RAN plenary agreed the support of SUL for Dec. release. But the current ASN.1 definitions [1] don't support the SUL and so this paper discusses the SUL configuration parameters.
2 Discussion

1.1 SUL related agreements
In RAN1#90b [2], the following SUL related agreements were made:

Agreement: 

· UE specific RRC signalling (re-)configures the location of the PUCCH, either on the SUL carrier or on a non-SUL UL carrier in a SUL band combination
· The default location of the PUSCH is the same carrier as used by PUCCH 
· UE specific RRC signalling may (de-)configure that PUSCH may be dynamically scheduled on the other (i.e. non-PUCCH) carrier in the same cell as the SUL 
· In this case, a carrier indicator field in the UL grant is used to indicate dynamically whether the PUSCH is transmitted on the PUCCH carrier or on the other carrier 
· Note: Simultaneous PUSCH transmission on the SUL carrier and non-SUL UL carrier is not supported according to existing RAN2 agreement

· FFS in DCI discussion whether the SUL CIF is always present 

· There is one active BWP on the SUL carrier and one active BWP on the non-SUL UL carrier
· SRS related RRC parameters are independently configured for SRS on the SUL carrier and SRS on the non-SUL UL carrier in the SUL band combination

· SRS can be configured on the SUL carrier and non-SUL UL carrier, irrespective of the carrier configuration for PUSCH and PUCCH

In RAN2#99b [3], RAN2 achieved the following agreements:

Agreements for SUL operation in connected mode:

1
When SUL is configured there are 2 ULs configured for one DL of the same cell. (FFS how much configuration is provided for the 2 ULs)

2
At any point in time, each serving cell has at most one PUSCH for transmission
Options for further discussion on RRC signalling to configure SUL

1
RRC configured 2 ULs (one if a full UL configuration and 2nd is just SRS configuration). RRC reconfiguration to provide a full UL configuration for a different carrier is used to switch UL data between 2 different ULs.

2
RRC configures 2 UL. Signalling (e.g. DCI or MAC CE) is defined to enable UE to switch between the 2 different UL configurations, or 2 use both ULs 

· =>
Offline to progress the FFS and to try to conclude between the 2 options. Can consider any RAN1 progress made during this week. (Offline discussion #22, Huawei)

Comeback session on Wednesday:

Clarification of agreements

1
In any slot, one PUSCH is used for transmission for a single serving cell (i.e. associated to a single DL). This excludes simultaneous transmission on 2 PUSCH wihin a single slot but does not restrict switching between the two PUSCH based on L1 /MAC/RRC signalling options. 

2
RAN2 consider that it is up to RAN1 to decide where PUCCH is transmitted

3
Option 2 is clarified to " RRC configures 2 UL. Signalling (e.g. DCI or MAC CE) is defined to enable UE to switch between the 2 different UL configurations, to use both ULs but not schedule them simultaneously based on agreement 1 above"

4
Final decision to use MAC CE signalling would be a RAN2 decision.

5
Final decision to use L1 signalling would be a RAN1 decision.

6 
There is no RAN2 motivation to adopt DCI signalling.

1.2 Discussion on RRC configuration of SUL
Based on RAN1/RAN2 agreements, we get the following analysis that SUL in Rel15 will have the following different configuration from legacy CA:
	SUL functions
	Differences from legacy CA
	Necessary RRC configuration change from legacy CA
	Other issues

	CC configuration
	2 UL CC need to be configured as SCC for 1 DL CC of the same cell
	Need to configure 2 UL CC info, i.e. add a new IE supplementaryUplink of a sequence of FrequencyInfoUL in ServingCellConfigCommon IE
	Which one UL carrier related DCI needs to be identified. So, suggest to add a ul-Index to the FrequencyInfoUL

	PUSCH configuration
	1. PUSCH can be configured in both two UL CC

2. But in a given time, only 1 PUSCH is used for transmission for a single serving cell (i.e. not simultaneous transmission on 2 PUSCH within a single slot)
	PUSCH needs to be configured in the two UL SCells, i.e. pusch-Config in ServingCellConfigDedicated IE of both UL SCell
	

	PUCCH configuration
	1. only one PUCCH can be configured in one of the two UL CC
2. The PUCCH location (in one of two UL CC) is configured via RRC.
	PUCCH is configured in only one of the two UL SCells, i.e. pucch-Config in ServingCellConfigDedicated IE of only 1 UL SCell
	

	Cross carrier scheduling configuration
	UE specific RRC signalling may (de-)configure that PUSCH which is dynamically scheduled on the other (i.e. non-PUCCH) carrier in the same cell as the SUL  
	Existing IE CrossCarrierSchedulingConfig can work
	

	Cross carrier scheduling indication
	A carrier indicator field in the UL grant is used to indicate dynamically whether the PUSCH is transmitted on the PUCCH carrier or on the other carrier
	Not RRC related
	

	SRS configuration
	SRS can be independently configured in one or both two UL CC
	SRS can be configured in the two UL SCells or only one UL SCell, i.e. srs-Config in ServingCellConfigDedicated IE of both or one of two UL SCells
	


Based on the above analysis, we can see that the existing ASN.1 could work for PUSCH configuration, PUCCH configuration, SRS configuration and cross carrier scheduling configuration in SUL. But it is necessary to introduce some modifications for UL CC configuration. Specifically, we propose:

Observation 1: existing ASN.1 could work for PUSCH configuration, PUCCH configuration, SRS configuration and cross carrier scheduling configuration in SUL RRC configuration
Current ASN.1 [1] has defined supplementaryUplink as a SEQUENCE of FrequencyInfoUL. We think it is fine, and we need to only add UL index for each FrequencyInfoUL.

Proposal 1: add a new IE ul-Index in the FrequencyInfoUL, to indicate which one UL carrier is used for dynamic PUSCH transmission in UL grant

Based on them, we proposed specific ASN.1 changes in appendix.
Proposal 2: Adopt the ASN.1 changes in appendix.
3 Summary
RAN plenary agreed the support of SUL for Dec. release. But the current ASN.1 definitions [1] don't support the SUL and so this paper discusses the SUL configuration parameters. Our proposal is:

Observation 1: existing ASN.1 could work for PUSCH configuration, PUCCH configuration, SRS configuration and cross carrier scheduling configuration in SUL RRC configuration

Proposal 1: add a new IE ul-Index in the FrequencyInfoUL, to indicate which one UL carrier is used for dynamic PUSCH transmission in UL grant

Proposal 2: Adopt the new change of FrequencyInfoUL IE.
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5 Appendix

ServingCellConfigCommon ::=

SEQUENCE {


-- Parameters identifying the target cell (synchronous reconfiguration (HO), SCell addition, PSCell addition)


…


frequencyInfoDL





SEQUENCE {



carrierFreqDL





ARFCN-ValueNR



carrierBandwidthDL




CarrierBandwidthNR


}











      OPTIONAL, -- Cond InterFreqHOAndSCellAdd


frequencyInfoUL





FrequencyInfoUL
 

OPTIONAL, -- Cond InterFreqHOAndUplinkSCellAdd

supplementaryUplink




SEQUENCE {



frequencyInfoUL 




FrequencyInfoUL,



-- FFS: Add additional (selection) criteria determining when/whether the UE shall use the SUL frequency 


}










OPTIONAL -- Cond SUL
….

}
-- ASN1START

-- TAG-FREQUENCY-INFO-UL-START

FrequencyInfoUL ::= 



SEQUENCE {


carrierFreqUL





ARFCN-ValueNR



OPTIONAL,
-- Need OP









carrierBandwidthUL




CarrierBandwidthNR


OPTIONAL,
-- Need OP


additionalSpectrumEmission


AdditionalSpectrumEmission
OPTIONAL,
-- Need OP


p-Max







P-Max





OPTIONAL,
-- Need OP

-- Enable or disable the NR UL transmission with a 7.5KHz shift to the LTE raster


frequencyShift7p5khz



ENUMERATED {true}



OPTIONAL,
-- Cond FDD
     ul-Index

  INTEGER (0..maxNrofULPerDL-1)




OPTIONAL
}

-- TAG-FREQUENCY-INFO-UL-STOP

-- ASN1STOP

