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1
Introduction

In this contribution we discuss the applicability of UL CLTD when DPDCH is configured for a few different cases.
2
Beamforming gains should apply to DPDCH
Although the focus of the CL ULTD study and discussions have been focussed on E-DCH transmissions on the uplink, the beamforming gains that have been observed so far for E-DCH should also apply to the DPDCH channel, since the channel sounding and PCI feedback bit determination as well as demodulation of DPDCH can be performed in an identical manner to that assumed for the link evaluation of closed loop beamforming gains on the E-DCH.

Furthermore, evidence of gains due to closed loop beamforming on the dedicated channel can be traced to the Rel-99 DL CLTD feature that applies to downlink DPDCH. By symmetry (power control and PCI feedback rate = 1500 Hz), one would expect similar gains on the uplink.

Finally, improving the coverage of CS voice is always an important priority for UMTS operators and so UL CLTD should help towards meeting that objective.

Based on the above, we propose the following:
Proposal 1: For a UE capable of UL CLTD, if DPDCH is configured on the uplink, it is precoded on the primary precoding vector along with DPCCH, HS-DPCCH (if present), E-DPCCH+E-DPDCH (if present)

3
Different DPDCH Configurations

We propose to limit UL CLTD to the uplink physical channel configurations involving DPDCH as listed in Table 1. Case 1 corresponds to the case when R99 CS voice on DCH is configured. Case 2 corresponds to the case when either SRB on DCH or R99 CS voice is configured along with HS-DSCH. Finally, Case 3 corresponds to the case when SRB or R99 CS voice is configured on DCH along with HS-DSCH and E-DCH channels.

As in any uplink study, with the introduction of a new uplink channel (S-DPCCH in this case), a cubic metric analysis is needed to evaluate the impact caused by the new uplink channel on each power amplifier - one connected to the primary antenna and the other connected to the secondary antenna.

Table 1: DPDCH Configurations on the Uplink

	
	DPDCH
	DPCCH
	HS-DPCCH
	E-DPDCH
	E-DPCCH
	S-DPCCH

	Case 1
	1
	1
	-
	-
	-
	1

	Case 2
	1
	1
	1
	-
	-
	1

	Case 3
	1
	1
	1
	2
	1
	1


4
Feedback Channel Options to carry UL PCI bits

In the study performed so far on the UL CLTD work item, either the F-DPCH or E-PCICH (in the form of E-HICH or E-RGCH) have been identified in [1]-[4] to carry UL PCI bits. The focus of the design of the physical channel mainly applied to the case when dedicated channels are not configured. In fact if dedicated channels are configured, the existing specifications disallow the simultaneous configuration of DPCH and F-DPCH. Below is a piece of relevant text from 25.331.
8.3.4.5
Invalid configuration
If any of the following conditions are valid:

-
a radio link indicated by the IE "Downlink DPCH info for each RL" in the IE "Radio link addition information" has a different spreading factor than the spreading factor for the radio links in the active set that will be established at the time indicated by the IE "Activation time"; and/or

-
a radio link in the IE "Radio link addition information" is also present in the IE "Radio Link Removal Information"; and/or

-
the IE "Radio Link Removal Information" contains all the radio links which are part of or will be part of the active set at the time indicated by the IE "Activation time"; and/or

-
the IE "TX Diversity Mode" is not set to "none" and it indicates a diversity mode that is different from the one currently used (<STTD> or <closed loop mode1>) in all or part of the active set; and/or

-
a radio link indicated by the IE "Radio Link Removal Information" does not exist in the active set; and/or

-
after the removal of all radio links indicated by the IE "Radio Link Removal Information" and the addition of all radio links indicated by the IE "Radio Link Addition Information" the active set would contain more than the maximum allowed number of radio links; and/or

-
after the addition of all radio links indicated by the IE "Radio Link Addition Information" the active set would contain radio links indicated by the IE "Downlink DPCH info for each RL" and radio links indicated by the IE "Downlink F-DPCH info for each RL"; and/or

-
for a radio link, the IE "Downlink DPCH info for each RL" is included and the RL is included in the table "Target cell preconfigurations" in the variable TARGET_CELL_PRECONFIGURATION; and/or
-
the variable INVALID_CONFIGURATION is set to TRUE:

In the following we identify a few options to carry UL PCI bits for each of the 3 cases listed in Table 1 in Section 3.
4.1
Case 1: Only DCH is configured 

In this case, it would be very attractive to reuse the existing DPCH slot formats as listed in Table 2 corresponding to Figure 1. By reuse, we mean to reserve some bits from the existing pilot field of the DPCCH to accommodate the UL PCI bits. This then avoids the need to process another downlink physical channel under this configuration. However, careful study would need to be performed to evaluate the impact to downlink perfomance due to reduction in pilot bits in the DL DPCCH field.
Another alternative would be to allow the UE under the DCH only configuration to monitor a new channel such as F-DPCH or E-PCICH. In this case, the TPC bits would continue to be sent on DPCCH and the UL PCI bits could be carried on the new channel. 
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Figure 1: Frame structure for downlink DPCH

Table 2: DPDCH and DPCCH field

	Slot Format #i
	Channel Bit Rate (kbps)
	Channel Symbol Rate (ksps)
	SF
	Bits/ Slot
	DPDCH Bits/Slot
	DPCCH
Bits/Slot
	Transmitted slots per radio frame

NTr

	
	
	
	
	
	NData1
	NData2
	NTPC
	NTFCI
	NPilot
	

	0
	15
	7.5
	512
	10
	0
	4
	2
	0
	4
	15

	0A
	15
	7.5
	512
	10
	0
	4
	2
	0
	4
	8-14

	0B
	30
	15
	256
	20
	0
	8
	4
	0
	8
	8-14

	1
	15
	7.5
	512
	10
	0
	2
	2
	2
	4
	15

	1B
	30
	15
	256
	20
	0
	4
	4
	4
	8
	8-14

	2
	30
	15
	256
	20
	2
	14
	2
	0
	2
	15

	2A
	30
	15
	256
	20
	2
	14
	2
	0
	2
	8-14

	2B
	60
	30
	128
	40
	4
	28
	4
	0
	4
	8-14

	3
	30
	15
	256
	20
	2
	12
	2
	2
	2
	15

	3A
	30
	15
	256
	20
	2
	10
	2
	4
	2
	8-14

	3B
	60
	30
	128
	40
	4
	24
	4
	4
	4
	8-14

	4
	30
	15
	256
	20
	2
	12
	2
	0
	4
	15

	4A
	30
	15
	256
	20
	2
	12
	2
	0
	4
	8-14

	4B
	60
	30
	128
	40
	4
	24
	4
	0
	8
	8-14

	5
	30
	15
	256
	20
	2
	10
	2
	2
	4
	15

	5A
	30
	15
	256
	20
	2
	8
	2
	4
	4
	8-14

	5B
	60
	30
	128
	40
	4
	20
	4
	4
	8
	8-14

	6
	30
	15
	256
	20
	2
	8
	2
	0
	8
	15

	6A
	30
	15
	256
	20
	2
	8
	2
	0
	8
	8-14

	6B
	60
	30
	128
	40
	4
	16
	4
	0
	16
	8-14

	7
	30
	15
	256
	20
	2
	6
	2
	2
	8
	15

	7A
	30
	15
	256
	20
	2
	4
	2
	4
	8
	8-14

	7B
	60
	30
	128
	40
	4
	12
	4
	4
	16
	8-14

	8
	60
	30
	128
	40
	6
	28
	2
	0
	4
	15

	8A
	60
	30
	128
	40
	6
	28
	2
	0
	4
	8-14

	8B
	120
	60
	64
	80
	12
	56
	4
	0
	8
	8-14

	9
	60
	30
	128
	40
	6
	26
	2
	2
	4
	15

	9A
	60
	30
	128
	40
	6
	24
	2
	4
	4
	8-14

	9B
	120
	60
	64
	80
	12
	52
	4
	4
	8
	8-14

	10
	60
	30
	128
	40
	6
	24
	2
	0
	8
	15

	10A
	60
	30
	128
	40
	6
	24
	2
	0
	8
	8-14

	10B
	120
	60
	64
	80
	12
	48
	4
	0
	16
	8-14

	11
	60
	30
	128
	40
	6
	22
	2
	2
	8
	15

	11A
	60
	30
	128
	40
	6
	20
	2
	4
	8
	8-14

	11B
	120
	60
	64
	80
	12
	44
	4
	4
	16
	8-14

	12
	120
	60
	64
	80
	12
	48
	4
	8*
	8
	15

	12A
	120
	60
	64
	80
	12
	40
	4
	16*
	8
	8-14

	12B
	240
	120
	32
	160
	24
	96
	8
	16*
	16
	8-14

	13
	240
	120
	32
	160
	28
	112
	4
	8*
	8
	15

	13A
	240
	120
	32
	160
	28
	104
	4
	16*
	8
	8-14

	13B
	480
	240
	16
	320
	56
	224
	8
	16*
	16
	8-14

	14
	480
	240
	16
	320
	56
	232
	8
	8*
	16
	15

	14A
	480
	240
	16
	320
	56
	224
	8
	16*
	16
	8-14

	14B
	960
	480
	8
	640
	112
	464
	16
	16*
	32
	8-14

	15
	960
	480
	8
	640
	120
	488
	8
	8*
	16
	15

	15A
	960
	480
	8
	640
	120
	480
	8
	16*
	16
	8-14

	15B
	1920
	960
	4
	1280
	240
	976
	16
	16*
	32
	8-14

	16
	1920
	960
	4
	1280
	248
	1000
	8
	8*
	16
	15

	16A
	1920
	960
	4
	1280
	248
	992
	8
	16*
	16
	8-14


4.2
Case 2: DCH and HS-DSCH is configured 

In this case, again as per existing specification, if DCH is configured, F-DPCH cannot be configured. Furthermore since EUL is not configured, the UE is not configured with any E-RGCH or E-HICH. Hence, we could again consider an option to reuse the existing DPCCH slot formats in Table 1. Note that since there are a few pilot bits in some slot formats to begin with, we may not be able to reuse some of them.
Alternatively, the UE when configured with only DCH and HS, could be configured with a new channel such as F-DPCH or E-PCICH to receive the UL PCI bits while it receives the TPC bits on the DPCCH.  
4.3
Case 3: DCH, HS-DSCH and E-DCH is configured 

In this case, again as per existing specification, if DCH is configured, F-DPCH cannot be configured. As before we could consider reuse of existing DPCH slot formats to carry UL PCI bits in place of pilot bits.  Also, since E-DCH is configured, the UE is configured to receive E-HICH. Hence, E-PCICH is a possibility in the sense that the UE under this configuration already de-spreads the E-HICH channel. 

Alternatively, the UE could be configured to receive the UL PCI bits on F-DPCH while it receives the TPC bits on the DPCCH.
From a network implementation perspective, it would be attractive to transmit UL PCI bits on the same physical channel irrespective of whether DCH is configured in the user or not.
5
Conclusions

In this contribution, we discussed the applicability of the UL CLTD to dedicated channels and identified 3 viable configurations involving DCH, under which ULTD is applicable.
Proposal 1: For a UE capable of UL CLTD, if DPDCH is configured on the uplink, it is precoded on the primary precoding vector along with DPCCH, HS-DPCCH (if present), E-DPCCH+E-DPDCH (if present)

Proposal 2: For the case when DCH is configured in the UE, ULTD only applies to the 3 cases listed in Table 1.
Proposal 3: Evaluate the following options to carry UL PCI bits when DPDCH is configured.

a) Investigate further if existing DL DPCH slot formats can be reused to carry UL PCI bits by displacing some bits in the pilot field, when UE is configured with DPDCH

b) UE when configured with DPDCH receives UL PCI bits on F-DPCH

c) UE when configured with DPDCH receives UL PCI bits on E-PCICH
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