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Introduction

In the DPCH case the DL TPC is based on the pilot bits that are known to be the same from all Radio Links (RL’s) from the active set. The situation for the F-DPCH is different, as the DL TPC is based on the TPC bits that are not necessarily the same from all RL of the active set when there are several RL sets (RLS).

In the sequel we discuss the implications of this difference and discuss several way forwards.

Reference

[1][1]
25.214 Universal Mobile Telecommunications System (UMTS);  Physical layer procedures (FDD)
[2][2]
25.101 Universal Mobile Telecommunications System (UMTS); User Equipment (UE) radio

                  transmission and reception (FDD)
Discussion

Position of the problem

In [1] informative annex B.2 one can read :

When the UE is in soft handover, the UE should estimate SIRest from the downlink signals of all cells in the active set.
This statement is focussed on the DPCH case as this annex was written for this case, and has not been revised since then. It says nothing about the F-DPCH case. However common sense would suggests that the UE should take into account all the RL in the active set: the purpose of SHO is that the UE should be power controlled from all cells corresponding to RL’s in the active set. To that purpose it should receive with sufficient quality the UL TPC commands on all these RL’s. One way to achieve that objective is that the DL TPC of the F-DPCH should be based on an SIR estimation performed on the signal from all these RL’s.

However, contrary to DPCH, in the case of the F-DPCH the UE cannot rely on some identical pilot information sent on all RL’s in the active set. This is the reason why there is another statement in [1] §5.2.1.2.1.1 stating:
The quality target is set as a downlink TPC command error rate target value for the F-DPCH belonging to the radio link from the HS-DSCH serving cell as signalled by the UTRAN.

However this sub-clause ([1] §5.2.1.2.1.1) is focussed on outer-loop power control of the F-DPCH, that is to say on the way that the SIRtarget is adjusted in order to achieve the targeted long term average of SIRest. It says nothing on the inner-loop power control, that is to say on which criterion the UE should make its decision on the DL TPC command to be sent to UTRAN on the UL DPCCH.
This means that the UE behaviour is unspecified for DL TPC of the F-DPCH in SHO situation.
Note that currently there is no test specified in [2] for the UE in the SHO case. This is because in the DPCH case such tests were not expected to be useful as there is not a big difference between the SHO and non-SHO case from the UE perspective.
Note that if the UE does not take into account all the RL’s in the Active Set to control the Tx power of the F-DPCH, then the performance of the UL TPC in SHO function would be threatened by a poorly power controlled F-DPCH, and the UL capacity of the UTRAN would be threatened.

Note that one argument is that the ( combining function is supposed to be robust to unreliable UL TPC command  received in the DL, and as such it may be not so serious an issue if one of the RL is poorly DL power controlled. However this does not compensate for a poorly power controlled F-DPCH DL. Robustness means that the weak RL will not spoil the UL power control from other RL’s, but it does not mean that the weak RL will influence UL power control.

The fact that the specifications are ambiguous and that UE behaviour is unspecified is an issue as such, because even if there are possible counter-measures in the UTRAN to a UE behaviour not taking into account all the RLs in the active set, such counter-measures would be fully efficient only if the UE behaviour is known to be that one, whereas these counter-measures would cost an interference overhead in the case when the UE takes into account all the RL’s.
One may argue that the behaviour of the UE in SHO situation is also unspecified currently for DL TPC of the plain DL DPCH. This is true, because annex B.2 is informative only. However, for plain DPCH, there is no reason why the behaviour of the UE should differ between SHO and non SHO situation, and there are tests in [2] for the non SHO situation. So, it is not completely true that the behaviour of the UE is also unspecified for the DL TPC of DPCH.

Proposal

In the sequel we describe several way forwards to remove the ambiguity from the specifications. Our proposal is that way forward 1 be accepted by the RAN4 and liaised to RAN1.
Way forward 1 : Put the complexity in the UTRAN

One first proposal would be to specify that in SHO situation the UE shall base the DL TPC of the F-DPCH only on the RL corresponding to the HS-DSCH serving cell, as for the outer-loop. 

In this case it is up to the UTRAN, by balancing power between RLs of the active set in an appropriate way, to ensure that the DL TPC of the F-DPCH works properly. 
From the point of view of impact on the standards and compatibility with the legacy UEs this seems to be the simplest way forward. There would only be one modification to section 5.2.1.2.1.1 of [1] stating that "The UE shall derive the DL TPC command based only on the radio link from the HS-DSCH serving cell as signalled by the UTRAN."
Way forward 2 : Put the complexity in the UE
In that case the UE would have to take into account all the RLs in the active set to make the DL TPC control. This proposal is more complex from the standardisation point of view and from the UE testing cost, as there would not only be one modification to annex B.2 of [1] that would include F-DPCH in the considered DL physical channels, but a new test would be needed in [2] to ensure that the UE has this behaviour.

For instance this test could be as follows :

Test procedure

The UE is placed in SHO and receives F-DPCH from two cells cell-1 and cell-2. cell-1 is the HS-DSCH serving cell. At the test outset, the cell-2 transmits F-DCH with some power offset PO below F-DPCH from cell-1. During all the test the tester maintains this power offset PO.

The UL TPC pattern from both cells runs cyclically the sequence T1,T2,T3 of slots as follows:
	Period
	T1
	T2
	T3

	Cell 1
	N(up
	N(down
	(2N+K)(down

	Cell 2
	N(down
	N(up
	(2N+K)(down

	Or of downs
	2N(down
	(2N+K)(down


N is a constant (e.g. N = 4). K is a signed integer number in [-N, N] used by the tester to maintain the UE UL power around some power.
The tester waits some time for the DL F-DPCH TPC to converge. Then when the DL F-PDCH has converged, the tester counts the ratio R of :
· The number of times the UE executes down power during the T1 periods, and
· N times the number of considered T1 periods
Test verdict

The test is passed if the R ratio is close to 100% (meaning that UE detects properly the situation when cell-2 is a victim), and failed if this ratio is significantly below 100%.
Way forward 3 : one of way forward 1 or way forward  2 according to the UE release
Conclusion

In this contribution we have discussed the DL TPC of the F-DPCH in SHO situation. There are several ways forwards. The way forwards 2 or 3 would raise backward compatibility issues and they would increase the UE implementation cost and test cost as illustrated by the examplified additional test that would be needed. Furthermore, there is no evidence that these ways forwards 2 or 3 would provide better UTRAN UL capacity than way forward 1.
So, we propose that RAN4 endorses way forward 1 and liaise to RAN1 to request them to update the specification [1] accordingly.


