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1. Introduction
In RAN1#86 meeting, it was agreed to introduce a new special subframe configuration 10 from Rel-14 for LTE-TDD, and RAN1 send LS [1] to RAN2 and RAN3:
To enable PUSCH transmission in UpPTS, RAN1 has agreed on introducing a new special subframe configuration 10 from Rel-14, as in the following table, with 6 downlink symbols of normal cyclic prefix in DwPTS, together with 6 symbols of normal cyclic prefix in UpPTS or with 5 symbols of extended cyclic prefix in UpPTS.
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In this contribution, we follow the conclusion of RAN1, analyze the RAN2 impact and provide relevant proposals.

2. Discussion

1) Compatible issue 

From RAN2 point of view, to support a new special subframe pattern configuration, the compatible issue should be considered, i.e. legacy UE should be able to work in a cell with the new special subframe pattern (SSP10). To support the SSP10, the Table 4.2-1 in 36.211[6] would be as below:

Table 4.2-1: Configuration of special subframe (lengths of DwPTS/GP/UpPTS)

	Special subframe configuration
	Normal cyclic prefix in downlink
	Extended cyclic prefix in downlink

	
	DwPTS
	UpPTS
	DwPTS
	UpPTS

	
	
	Normal cyclic prefix
 in  uplink
	Extended cyclic prefix 
in uplink
	
	Normal cyclic prefix in uplink
	Extended cyclic prefix in uplink
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It is obvious that if SSP10 is used, for legacy UE, SSP0, SSP5 and SSP9 can be used, other patterns should not be configured since the length of DwPTs is larger than that of SSP10 (13168 Ts). And according to current 36.331, SSP9 is configured via an optional parameter and it can be configured only when SSP5 is set (see highlighted in yellow below).
	TDD-Config field descriptions

	specialSubframePatterns

Indicates Configuration as in TS 36.211 [21, table 4.2-1] where ssp0 points to Configuration 0, ssp1 to Configuration 1 etc. Value ssp7 points to Configuration 7 for extended cyclic prefix and value ssp9 points to Configuration 9 for normal cyclic prefix. E-UTRAN signals ssp7 only when setting specialSubframePatterns (without suffix i.e. the version defined in REL-8) to ssp4. E-UTRAN signals value ssp9 only when setting specialSubframePatterns (without suffix) to ssp5. If specialSubframePatterns-v1130 is present, the UE shall ignore specialSubframePatterns (without suffix).


So it is no need to configure SSP9 while configure SSP10 since all legacy UEs can support SSP0 and SSP5, but not SSP9. Hence, for legacy UEs, they could use SSP0 or SSP5 while the cell’s special subframe configuration is SSP10.
Proposal 1: the E-UTRAN configure special subframe pattern 10 only when setting specialSubframePatterns (without suffix) to ssp0 or ssp5.
2) Capability

When introducing the special subframe pattern 9 in Rel-11, it is mandatory for the UE to support new special subframe patterns. So an IOT bit is used to indicate that the UE supporting SSP9 and it can be tested. For SSP10, we can follow the similar way, i.e. an IOT bit is needed to report the UE supporting SSP10. 
Proposal 2:  a new IOT bit is used to indicate whether the UE supporting TDD special subframe pattern 10.

Proposal 3: it is mandatory for the UEs of release 14 to support TDD special subframe pattern 10.

3) SL resources

In SL discovery resource configuration, tdd-Config-v1130 is also one parameter in the discovery resource configuration (see the parameter highlighted in yellow below [2]).
SL-DiscResourcePool-r12 ::=

SEQUENCE
{


cp-Len-r12





SL-CP-Len-r12,


discPeriod-r12



ENUMERATED {rf32, rf64, rf128,












rf256, rf512, rf1024, rf16-v1310, spare},


numRetx-r12




INTEGER (0..3),


numRepetition-r12



INTEGER (1..50),


tf-ResourceConfig-r12


SL-TF-ResourceConfig-r12,


txParameters-r12



SEQUENCE {



txParametersGeneral-r12

SL-TxParameters-r12,



ue-SelectedResourceConfig-r12
SEQUENCE {




poolSelection-r12



CHOICE {





rsrpBased-r12




SL-PoolSelectionConfig-r12,





random-r12





NULL




},




txProbability-r12


ENUMERATED {p25, p50, p75, p100}



}














OPTIONAL 
-- Need OR


}















OPTIONAL, 
-- Cond Tx

rxParameters-r12



SEQUENCE {



tdd-Config-r12




TDD-Config




OPTIONAL, 
-- Need OR



syncConfigIndex-r12


INTEGER (0..15)


}















OPTIONAL, 
-- Need OR


...,

[[
discPeriod-v1310



CHOICE {




release







NULL,




setup







ENUMERATED {rf4, rf6, rf7, rf8,













 rf12, rf14, rf24, rf28}




}













OPTIONAL,
-- Need ON



rxParamsAddNeighFreq-r13

CHOICE {




release






NULL,




setup






SEQUENCE {





physCellId-r13




PhysCellIdList-r13



}



}














OPTIONAL,
-- Need ON


txParamsAddNeighFreq-r13

CHOICE {




release






NULL,




setup






SEQUENCE {





physCellId-r13




PhysCellIdList-r13,





p-Max






P-Max




OPTIONAL,
-- Need OP





tdd-Config-r13




TDD-Config



OPTIONAL,
-- Cond TDD-OR





tdd-Config-v1130



TDD-Config-v1130

OPTIONAL,
-- Cond TDD-OR




freqInfo






SEQUENCE {






ul-CarrierFreq





ARFCN-ValueEUTRA
OPTIONAL,
-- Need OP






ul-Bandwidth





ENUMERATED {n6, n15, n25, n50, n75, n100}




















OPTIONAL,
-- Need OP





additionalSpectrumEmission


AdditionalSpectrumEmission





},





referenceSignalPower



INTEGER (-60..50),




syncConfigIndex-r13



INTEGER (0..15)


OPTIONAL
-- Need OR




}



}














OPTIONAL
-- Need ON

]]
}

As tdd-Config-v1130 is only used for special subframe pattern 7 and 9, it seems that the discovery resource may use UpPTS resource for TDD. But in RAN1 specifications [6][7], there is no description on how to use UpPTS resource for discovery transmission. And according to RAN1’s LS [8], the resources are only related to TDD UL/DL configuration, but does not mention special subframe. So we assume that discovery resource has no relationship with special subframe pattern, i.e. UpPTS will not be used for discovery purpose. If so, the field tdd-Config-v1130 is not needed at all. It is proposed to add a note to clarify that tdd-Config-v1130 shall not be present.
Proposal 4: it should be clarified that tdd-Config-v1130 shall not be present in SL configuration.
3. Conclusion
In this contribution, we analyze the RAN2 impact for introducing a new special subframe configuration 10, and provide the following proposals:  
Proposal 1: the E-UTRAN configure special subframe pattern 10 only when setting specialSubframePatterns (without suffix) to ssp0 or ssp5.
Proposal 2:  a new IOT bit is used to indicate whether the UE supporting TDD special subframe pattern 10.

Proposal 3: it is mandatory for the UEs of release 14 to support TDD special subframe pattern 10.

Proposal 4: it should be clarified that tdd-Config-v1130 shall not be present in SL configuration.

Corresponding CRs can be found in [4], [5].
And we further propose to send a LS attached with RAN2 endorsed CRs to RAN1 and RAN for checking.
Proposal 5: send a LS attached with the endorsed CRs to RAN1 and RAN for checking.
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