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1   Introduction
At RAN2#93b, lots of agreements were achieved on RACH, UL HARQ, QoS handling, etc. In this contribution, we analyze the potential RRC impacts based on the previous agreements.
2   Discussion
In [1] RAN2 agreed lots of agreements. We list those agreements in table 1as below: 

Table 1: RRC influences for the previous agreements
	
	agreements
	RRC impact

	1
	Contention based RA is not supported. Only contention free random access is supported on LAA cells if the NW decides to use RA.
	No

	2
	Only PDCCH order triggered RACH is allowed for LAA SCell;
	No

	3
	For LAA SCell(s), RAR can be transmitted via PCell. FFS whether RAR can be transmitted via SCells
	No

	4
	UL grant in RAR should be respected even if there is no data for transmission in the UL buffers.
	No

	5
	The UE does not increase the preamble transmission power when a preamble is not transmitted due to LBT.
	No

	6
	For dedicated preambles there will be a limit for how long the UE can use that preamble (how this is achieved in spec is FFS)

	No?

	7
	In line with RAN1 recommendation, asynchronous HARQ should be specified for UL HARQ in LAA SCells.
	No

	8
	For LAA UL every retransmissions needs to be scheduled by PDCCH
	No

	9
	Confirm the SI agreement that similar to normal CA no cross serving cell HARQ retransmissions are supported.
	No

	10
	For asynchronous uplink HARQ, the counter for maximum number of retransmission is not used.
	Yes

	11
	Introduce UL HARQ RTT Timer and UL DRX retransmission timer per HARQ process.
	Yes

	12
	drx-ULRetransmissionTimer is started on the subframe UL HARQ RTT Timer has expired.
	No

	13
	PHICH will not be required to provide explicit feedback for asynchronous UL HARQ.
	No

	14
	eNB uses NDI to trigger (re)transmissions.
	No

	15
	State variable HARQ_FEEDBACK is not used or maintained for asynchronous UL HARQ.
	No

	16
	Uplink HARQ RTT Timer length is set for 4 subframes.
	No

	17
	For asynchronous HARQ on LAA SCell, HARQ buffer is not flushed.
	No

	18
	Uplink HARQ RTT Timer is started in the subframe containing the indicated PUSCH transmission
	No

	19
	Configure per bearer/logical channel whether it can be offloaded to LAA SCells or whether it may only be served by licensed carriers.
	Yes

	20
	Higher layers (e.g. MAC) are not expected to know the outcome of LBT when building the respective PDUs.
	No

	21
	PHY can indicate to higher layers (such as MAC) if a transmission was not performed due to LBT.
	No

	22
	SPS/TTI bundling is not configured for LAA SCell.
	No


In the following part, we discuss the issues which may have RRC impacts:
Regarding to RACH

For RACH, RAN2 agreed “For dedicated preambles there will be a limit for how long the UE can use that preamble (how this is achieved in spec is FFS)”. To guarantee the usage time of preamble, we can introduce counter or timer in RRC spec, or introduce new counter or timer in MAC spec and reuse RRC configuration “preambleTranMax”. 
Since in MAC spec, currently “PREAMBLE_TRANSMISSION_COUNTER” is used for power ramping and maximum preamble transmission, we can reuse this counter in MAC for power ramping, and introduce a new counter, e.g. PREAMBLE _USAGE_COUNTER for maximum preamble transmission, Since this option can work well, we do not see the motivation to introduce new timer/value in RRC.

Therefore we propose: 
Proposal 1: To avoid unpredictable usage time of preamble, a separate counter for maximum preamble transmission is introduced in MAC spec.

Regarding to UL HARQ and DRX
For UL HARQ and DRX, RAN2 agreed using the eMTC agreements as baseline, e.g. “Introduce UL HARQ RTT Timer and UL DRX retransmission timer per HARQ process.” and “For asynchronous uplink HARQ, the counter for maximum number of retransmission is not used.”.  The existing configurations for eMTC UEs are shown as the following:
MAC-MainConfig ::=




SEQUENCE {


ul-SCH-Config





SEQUENCE {



maxHARQ-Tx






ENUMERATED {













n1, n2, n3, n4, n5, n6, n7, n8,













n10, n12, n16, n20, n24, n28,













spare2, spare1}

OPTIONAL,
-- Need ON



periodicBSR-Timer




PeriodicBSR-Timer-r12
OPTIONAL,
-- Need ON



retxBSR-Timer





RetxBSR-Timer-r12,



ttiBundling






BOOLEAN


}






[…]



[[
drx-Config-r13





CHOICE {




release







NULL,




setup







DRX-Config-r13



}














OPTIONAL
-- Need ON


]]
}

DRX-Config-r13 ::=




SEQUENCE {


onDurationTimer-v1310




ENUMERATED {psf300, psf400, psf500, psf600, 














psf800, psf1000, psf1200, psf1600}

















OPTIONAL,
--Need OR

drx-RetransmissionTimer-v1310


ENUMERATED {psf40, psf64, psf80, psf96, psf112,














psf128, psf160, psf320}















OPTIONAL,
--Need OR 

drx-ULRetransmissionTimer-r13


ENUMERATED {psf0, psf1, psf2, psf4, psf6, psf8, psf16,














psf24, psf33, psf40, psf64, psf80, psf96,















psf112, psf128, psf160, psf320}















OPTIONAL
--Need OR 

}

[…]
drx-Config

Used to configure DRX as specified in TS 36.321 [6]. E-UTRAN configures the values in DRX-Config-v1130 only if the UE indicates support for IDC indication. E-UTRAN configures drx-Config-v1130 and drx-Config-r13 only if drx-Config (without suffix) is configured. E-UTRAN configures drx-Config-r13 only if UE supports CE.
We can see the only limitation is “DRX-Config-r13” can only be configured for CE.  This limitation shall be removed for LAA SCell as “E-UTRAN configures drx-Config-r13 only if UE supports CE Or if the UE is configured with UL LAA.”. 
Proposal 2: The configurations of UL HARQ and DRX for eMTC UEs are reused for LAA SCell UL, and clarify“E-UTRAN configures drx-Config-r13 only if UE supports CE Or if the UE is configured with UL LAA.”.
Regarding to QoS control
For Qos control, RAN2 agreed “Configure per bearer/logical channel whether it can be offloaded to LAA SCells or whether it may only be served by licensed carriers.” Two options are available for this configuration.
Option 1: introduce indication in SRB/DRB-ToAddModList configuration as below: 
RadioResourceConfigDedicated ::=

SEQUENCE {


srb-ToAddModList




SRB-ToAddModList


OPTIONAL, 

-- Cond HO-Conn


drb-ToAddModList




DRB-ToAddModList


OPTIONAL, 

-- Cond HO-toEUTRA

[…]
}
SRB-ToAddModList ::=



SEQUENCE (SIZE (1..2)) OF SRB-ToAddMod

SRB-ToAddMod ::=
SEQUENCE {


srb-Identity





INTEGER (1..2),


rlc-Config






CHOICE {



explicitValue





RLC-Config,



defaultValue





NULL


}

OPTIONAL,















-- Cond Setup


logicalChannelConfig



CHOICE {



explicitValue





LogicalChannelConfig,



defaultValue





NULL


}

OPTIONAL,















-- Cond Setup


...,


[[



forbiddenViaLAA-r13




BOOLEAN




OPTIONAL

-- Need ON


]]
}
DRB-ToAddModList ::=



SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddMod
DRB-ToAddModListSCG-r12 ::=

SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddModSCG-r12

DRB-ToAddMod ::=
SEQUENCE {


eps-BearerIdentity




INTEGER (0..15)


OPTIONAL,

-- Cond DRB-Setup


drb-Identity





DRB-Identity,


pdcp-Config






PDCP-Config



OPTIONAL,

-- Cond PDCP


rlc-Config






RLC-Config



OPTIONAL,

-- Cond SetupM

logicalChannelIdentity



INTEGER (3..10)


OPTIONAL,

-- Cond DRB-SetupM

logicalChannelConfig



LogicalChannelConfig
OPTIONAL,

-- Cond SetupM

...,


[[
drb-TypeChange-r12




ENUMERATED {toMCG}

OPTIONAL,

-- Need OP


rlc-Config-v1250




RLC-Config-v1250

OPTIONAL

-- Need ON

]],


[[
rlc-Config-v1310




RLC-Config-v1310

OPTIONAL,

-- Need ON


drb-TypeLWA-r13





BOOLEAN




OPTIONAL,

-- Need ON


drb-TypeLWIP-r13




ENUMERATED {lwip, lwip-DL-only,











 lwip-UL-only, lte}

OPTIONAL

-- Need ON

]],


[[



laa-Forbidden-r13




BOOLEAN




OPTIONAL

-- Need ON


]]
}

Option 2: introduce the indication in logical channel configuration, i.e. LogicalChannelConfig
LogicalChannelConfig ::=


SEQUENCE {


ul-SpecificParameters



SEQUENCE {



priority






INTEGER (1..16),



prioritisedBitRate




ENUMERATED {













kBps0, kBps8, kBps16, kBps32, kBps64, kBps128,













kBps256, infinity, kBps512-v1020, kBps1024-v1020,













kBps2048-v1020, spare5, spare4, spare3, spare2,













spare1},



bucketSizeDuration




ENUMERATED {













ms50, ms100, ms150, ms300, ms500, ms1000, spare2,













spare1},



logicalChannelGroup




INTEGER (0..3)


OPTIONAL


-- Need OR


}

OPTIONAL,
















-- Cond UL


...,


[[
logicalChannelSR-Mask-r9


ENUMERATED {setup}

OPTIONAL

-- Cond SRmask


]],


[[
logicalChannelSR-Prohibit-r12

BOOLEAN




OPTIONAL

-- Need ON

]],

[[



laa-Forbidden-r13




BOOLEAN




OPTIONAL

-- Need ON


]]
}

There is no big difference between these two options. Since option 2 only needs to change one part, we slightly prefer to option 2.
Proposal 3: Introduce laa-Forbidden-r13 in LogicalChannelConfig to indicate whether a logical channel is allowed to be transmitted via LAA SCell.
Regarding to UE capability
In Rel-13, downlinkLAA-r13 was introduced to indicate whether the UE supports downlink LAA operation on Scell.  In Rel-14, uplink transmission will be supported for Rel-14 LAA UEs. Follow the same logic as rel-13, it is difficult for the network to know whether the UE supports UL or not based on the supported uplink band in supportedBandCombination. The straight way is to introduce one new capability uplinkLAA-r14 to indicate whether the UE supports uplink LAA operation on SCell.
Proposal 4: Introduce a new LAA UE capability uplinkLAA-r14 to indicate whether the UE supports uplink LAA operation on SCell.
3   Conclusion
In this contribution, we discussed RRC related issues for LAA SCell, and have following proposals:
Proposal 1: To avoid unpredictable usage time of preamble, a separate counter for maximum preamble transmission is introduced in MAC spec.
Proposal 2: The configurations of UL HARQ and DRX for eMTC UEs are reused for LAA SCell UL, and clarify“E-UTRAN configures drx-Config-r13 only if UE supports CE Or if the UE is configured with UL LAA.”.
Proposal 3: Introduce laa-Forbidden-r13 in LogicalChannelConfig to indicate whether a logical channel is allowed to be transmitted via LAA SCell.

Proposal 4: Introduce a new LAA UE capability uplinkLAA-r14 to indicate whether the UE supports uplink LAA operation on SCell.
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