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1 Introduction
In current TR 37.805 [1], solutions for U&L joint operation are captured and some FFS are left for further analysis.
This contribution is to discuss remaining issue on use case 2.
2 Discussion
FFS on use case 2 is shown as below:
FFS: How long the PS suspension or DTX/DRX gap length could be, to provide acceptable impacts to PS (data / signalling) and/or UMTS CS call setup delay, as well as detailed/further assumptions  (e.g. on DCH enhancements for stand-alone SRB). (also valid for dual standby scenario in section 7.3.1.2.2)
There are mainly two issues:

Issue (1): the availability of DCH enhancements for stand-alone SRB
Issue (2): the impacts to PS and UMTS call setup due to PS suspension
2.1
Analysis on Issue (1)
According to TS 25.331, DCH enhancements are enabled with the following conditions:
The DCH_ENHANCEMENTS_STATUS variable shall be set to TRUE only when all the following conditions are met:

1>
the UE is in CELL_DCH state;

1>
the UE supports DCH Enhancements;

1>
the UE has stored IE "DCH Enhancements info FDD".

It is possible that the RNC could include DCH enhancements configuration in any reconfiguration message, so DCH enhancements can be configured for stand-alone SRB.

Observation 1: DCH enhancements can be configured for stand-alone SRB.

2.2
Analysis on Issue (2)

Figure 1 shows a signaling flow for use case 2. Compared with the signaling flow in TR 37.805, the difference is that the RNC could configure DCH enhancements before CS call setup.
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Figure 1: Signalling flow for use case 2
This flow has the following key steps:
(1) The eNB configures a large DRX/DTX pattern via RRC Reconfiguration message, and this pattern is to let the UE generate an uplink gap

(2) The UE uses the uplink gap to access UMTS. After the RRC connection is setup in UMTS, the UE sends an request of activating concurrent operation, and then the RNC configures DCH enhancements for SRB (10ms UL gaps)
(3) The UE sends an indication to the eNB to request activating the joint operation, and then the eNB activates C-DRX with 10ms uplink gaps

(4) The UE signals DPCH offset between UMTS and LTE to the RNC, and then the RNC changes the timing for the UE

Impact to UMTS call setup
The eNB could configure the DRX/DTX pattern to the UE so that the UE could finish CS call setup within the uplink gaps, so there is no impact to UMTS call setup.

Impact to PS (data/signalling)
Currently, LTE C-DRX allows the network to configure short DRX and long DRX. For short DRX, the cycle could be as long as 640ms; for long DRX, the cycle could be as long as 2560s. All values can be found in Annex 5.1.
If the eNB configures a large DTX/DRX pattern, the UE will stop any uplink data or signaling transmission and postpone to the DRX on duration. So the data transmission delay is related to the DRX cycle configuration. In annex 5.2, we provide some typical values for delay of DCH enhancements configurations, the delay is 502ms or 336ms depends on configurations. For example, if the eNB could configure a DRX cycle with 640ms and it could ensure a DCH enhancements configuration at UMTS side, the PS data transmission delay is up to 640ms.
Observation 2: There is no impact to UMTS call setup due to the DTX/DRX gap configured in the LTE side.

Observation 3: The impact to PS data and signalling depends on the configuration of the DTX/DRX gap. If the DTX/DRX gap is relatively small, the impact is small; otherwise, there may be a delay to PS data and signalling transmission.
3 Conclusion

In this contribution, the remaining issue on use case 2 is analyzed and we have the following observations: 
Observation 1: DCH enhancements can be configured for stand-alone SRB.
Observation 2: There is no impact to UMTS call setup due to the DTX/DRX gap configured in the LTE side.

Observation 3: The impact to PS data and signalling depends on the configuration of the DTX/DRX gap. If the DTX/DRX gap is relatively small, the impact is small; otherwise, there may be a delay to PS data and signalling transmission.
4 References 

[1] TR 37.805 v1.1.0
5 Annex
5.1
DRX configuration in TS 36.331
DRX-Config ::=





CHOICE {


release







NULL,


setup







SEQUENCE {



onDurationTimer





ENUMERATED {













psf1, psf2, psf3, psf4, psf5, psf6,













psf8, psf10, psf20, psf30, psf40,













psf50, psf60, psf80, psf100,













psf200},



drx-InactivityTimer




ENUMERATED {













psf1, psf2, psf3, psf4, psf5, psf6,













psf8, psf10, psf20, psf30, psf40,













psf50, psf60, psf80, psf100,













psf200, psf300, psf500, psf750,













psf1280, psf1920, psf2560, psf0-v1020,













spare9, spare8, spare7, spare6,













spare5, spare4, spare3, spare2,













spare1},



drx-RetransmissionTimer



ENUMERATED {













psf1, psf2, psf4, psf6, psf8, psf16,













psf24, psf33},



longDRX-CycleStartOffset

CHOICE {




sf10






INTEGER(0..9),




sf20






INTEGER(0..19),




sf32






INTEGER(0..31),




sf40






INTEGER(0..39),




sf64






INTEGER(0..63),




sf80






INTEGER(0..79),




sf128






INTEGER(0..127),




sf160






INTEGER(0..159),




sf256






INTEGER(0..255),




sf320






INTEGER(0..319),




sf512






INTEGER(0..511),




sf640






INTEGER(0..639),




sf1024






INTEGER(0..1023),




sf1280






INTEGER(0..1279),




sf2048






INTEGER(0..2047),




sf2560






INTEGER(0..2559)



},



shortDRX






SEQUENCE {




shortDRX-Cycle





ENUMERATED
{














sf2, sf5, sf8, sf10, sf16, sf20,














sf32, sf40, sf64, sf80, sf128, sf160,














sf256, sf320, sf512, sf640},




drxShortCycleTimer




INTEGER (1..16)



}

OPTIONAL












-- Need OR


}

}

DRX-Config-v1130 ::=




SEQUENCE {


drx-RetransmissionTimer-v1130


ENUMERATED {psf0-v1130}
OPTIONAL,
--Need OR


longDRX-CycleStartOffset-v1130


CHOICE {



sf60-v1130







INTEGER(0..59),



sf70-v1130







INTEGER(0..69)


}















OPTIONAL,
--Need OR


shortDRX-Cycle-v1130




ENUMERATED
{sf4-v1130}
OPTIONAL
--Need OR

}

DRX-Config-v1310 ::=




SEQUENCE {


longDRX-CycleStartOffset-v1310

SEQUENCE {



sf60-v1310







INTEGER(0..59)


}















OPTIONAL
--Need OR

}
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 

}

5.2
Typical values for delay of DCH enhancements configuration
With PRACH for random access and SRB over DCH for CELL_DCH state:
	Process
	Delay (ms)
	Cumulative latency (ms)

	RACH access

RRC connection request

RRC connection setup
	200
	

	UE processing
	90
	

	RRC connection complete
	70
	

	RNC processing
	30
	

	RB reconfiguration
	70
	

	UE processing
	2
	

	Radio bearer reconfiguration complete
	40
	502


With E-RACH for random access and SRB over HS-DSCH/E-DCH for CELL_DCH state: 
	Process
	Delay (ms)
	Cumulative latency (ms)

	RACH access

RRC connection request

RRC connection setup
	132
	

	UE processing
	90
	

	RRC connection complete
	60
	

	RNC processing
	30
	

	RB reconfiguration
	2
	

	UE processing
	2
	

	Radio bearer reconfiguration complete
	20
	336
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