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1 Introduction
The UMTS Heterogeneous Networks Enhancements has been discussed in RAN1 [1]. The overall description is according the LS 

HS-DPCCH reliability

· Secondary pilot (DPCCH2) is introduced as solution for HS-DPCCH reliability. The network is allowed not to configure the secondary pilot (it is optional for the network to use the secondary pilot). 

· E-DPCCH power is relative to DPCCH. 

· Increase the range of power offset beta_ec/beta_c. Table 1B in 25.213 should be extended up to 151/15.

· Slot format for DPCCH2 (8,2). TPC bits on DPCCH2 carry the DL power control commands for F-DPCH transmitted from the serving HS-DSCH cell. TPC bits on DPCCH carry the DL power control commands for F-DPCH transmitted from the non-serving HS-DSCH cell.

· DPCCH2 is turned ON/OFF by RRC.

· DPCCH power control is not affected.
· Uplink synchronization: 25.214 Section 4.3.1.3 – add DPCCH2 

· F-DPCH 2 transmission. The serving DSCH cell transmits uplink TPC commands for DPCCH2. Two F-DPCH non-colliding resources are used.

In this contribution the impact on the RF specification, 25.101 chapter 1-7, is discussed.
2 Discussion

The impact on the 25.101 spec, chapters 1-7 is discussed in this contribution.  This feature impacts both transmitter and receiver characteristics with the introduction of the DPCCH2 including separate UL and DL power control loops to the HS-DSCH serving cell and HS-DSCH non-serving cell(s). 

The enhanced UMTS HetNet feature is also an additional feature which may be combined with any other UL feature as UL-CLTD/OLDT/MIMO and DC-HSUPA. 
Since power control for DPCCH2/HS-DPCCH is separated from DPCCH/ DPDCH/E-DPCCH/E-DPDCH /… the power difference between the DPCCH and DPCCH2 channels is not based on beta values, it depends on the power control commands from the basestations. 

From a spec point of view the power control can be viewed as in the figure below. The power control of the DPCCH2 and the power control of the other channels are independent. The DPCCH2 can be much stronger than the DPCCH, but it may also be weaker. 
In a typical implementation one radio chain will be used to transmit all channels including DPCCH2, the power control of DPCCH2 will be done completely in the baseband as a power offset from the other channels. 
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Based on that the Tx requirements in chapter 6 of 25.101 and the corresponding testcases will be affected as it will change the transmitted signal. 

The main topics to change are: 

1) The range of the supported power offsets between the DPCCH2 and the DPCCH needs to be specified, it can be done either by a formal requirement or by defining  the testcases with certain power offsets.

2) In all requirements where DPCCH is mentioned, DPCCH2 also needs to be considered to be included

3) The Insync and Out of sync thresholds in 25.101, chapter 6.4.4 shall be valid and tested per power control loop. The behaviour when any of the radio links are out of sync must be specified. 
Based on this we propose that the following points must be investigated when adapting the RF requirements.

1) 25.101 chapter 6 has to be updated
a. Max Tx Power (section 6.2.1 to 6.2.2D) shall include DPCCH2 in the UE Transmit channel configurations where this is applicable. 

b.  UE Relative Code Domain power accuracy (section 6.2.3 to 6.2.3D). The required power offset of DPCCH2 needs to be considered. 

c. Inner loop power control (section 6.4.2). Needs to be defined what accuracy is required on the power control range of DPCCH2, on the power control range of the legacy channels and the power control range of the combined step. The DPCCH requirement is set in the table 6.4 below. This requirement is valid for the total power transmitted from the UE, this can now only be valid for when no DPCCH2 is transmitted or when the TPC command valid for the DPCCH and the TPC command valid for the DPCCH2 are identical.  So that  all channels follows the same power control command. 
Proposal 1: The maximum required power difference between DPCCH and DPCCH2 shall be specified in chapter 6.4.2.
Proposal 2: When testing the absolute power control accuracy in chapter 6.4.2 with DPCCH2, table 6.4, to be valid when the TPC commands controlling the power of the DPCCH2 are identical with the TPC commands controlling the power of the DPCCH.
Proposal 3: to set the DPCCH2 relative power  requirement in 6.8.3a, Relative Code Domain Error as a relative requirement to the DPCCH.


2) Table 6.4: Transmitter power control range

	TPC_ cmd
	Transmitter power control range

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+ 1
	+0.5 dB
	+1.5 dB
	+1 dB
	+3 dB
	+1.5 dB
	+4.5 dB

	0
	-0.5 dB
	+0.5 dB
	-0.5 dB
	+0.5 dB
	-0.5 dB
	+0.5 dB

	-1
	-0.5 dB
	-1.5 dB
	-1 dB
	-3 dB
	-1.5 dB
	-4.5 dB


d. In chapter 6.4.4, add a requirement valid when DPCCH2 is activated and two uplink power control loops are used. Then the downlinks carrying the TPC commands for each of the power control loop needs to be in sync in order to be in sync. 
Proposal 4: Add a requirement in chapter 6.4.4 stating the In/Out of sync criteria when DPCCH2 is activated.
e.  In chapter 6.6.2, Out of band emission, it is stated that the requirements are applicable for all values of (c, (d, (hs, (ec and (ed. This must be extended to cover all applicable power differences between DPCCH and DPCCH2 as well. 
f. In section 6.8.2, Error Vector Magnitude same comment is valid as for 6.6.2 above. 
Proposal 5: Cover all applicable power differences between DPCCH and DPCCH2 in chapter 6.6.2 and 6.8.2
g. In section 6.8.3a, Relative Code Domain Error, the relative Code Domain Error is stated , does not need to be changed as this is a general requirement which also will be valid when DPCCH2 is transmitted.
3) 25.101 chapter 7 does not need to be updated

3 Conclusions 
Proposal 1: The maximum required power difference between DPCCH and DPCCH2 shall be specified in chapter 6.4.2.
Proposal 2: When testing the absolute power control accuracy in chapter 6.4.2 with DPCCH2, table 6.4, to be valid when the TPC commands controlling the power of the DPCCH2 are identical with the TPC commands controlling the power of the DPCCH.

Proposal 3: to set the DPCCH2 power  requirement in 6.8.3a, Relative Code Domain Error as a relative requirement to the DPCCH power. 

Proposal 4: Add a requirement in chapter 6.4.4 stating the In/Out of sync criteria when DPCCH2 is activated.

Proposal 5: Cover all applicable power differences between DPCCH and DPCCH2 in chapter 6.6.2 and 6.8.2

4 References

[1] R4-142618: on UMTS Heterogeneous Networks Enhancements
_1465887025.vsd
Cc


bc


DPCCH


j


Cec


bec


E-DPCCH


Ced,1


bed,1


E-DPDCH1


Ced,2


bed,2


E-DPDCH2


j


g2


+


Ek


Ek


Ced,3


E-DPDCH3


Ced,4


bed,4


E-DPDCH4


j


Ek


Ek


bed,3


g


TPC


Antenna


Chs


bhs


HS-DPCCH


j


Ced,4


TPC2


DPCCH2


j



