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1. Introduction

In RAN1#82bis, most of the design details of Algorithm 3 were discussed and agreed. The following aspects remain FFS [1]:

DL synchronization is FFS

Phase 1
-option 1 is to extend the 40ms period and apply Algorithm 3

-option 2 is to keep the 40ms period and apply Algorithm 3

Apply Algorithm 3 to DPCH is FFS. 

Main discussions: compressed mode, slot format, power saving.

The use of CPC and Algorithm 3 together is FFS.

In this contribution, further analysis is provided for these remaining aspects. 
2. Further Considerations on Algorithm 3
2.1 CPC and Algorithm 3
In [2] and [3], the compatibility issue for CPC and Algorithm 3 has been discussed. It has been shown that CPC and Algorithm 3 are compatible. Here we would like to provide further analysis on the disadvantages if CPC and Algorithm 3 cannot be used together.
If CPC and Algorithm 3 cannot be used together, then when CPC is activated, the power control algorithm has to be reconfigured to Algorithm 1. This way, a new code has to be assigned after reconfiguration, otherwise collision would be inevitable. This is because for Algorithm 3, the TPC symbols are transmitted every slot cycle. In the slots where Algorithm 3 TPC symbols for UE1 are DTXed, such positions can be occupied by other UEs that are also using Algorithm 3. For the transmission of the TPC symbols of UE1 after reconfiguration a new code is needed. This issue is illustrated in Figure 1.
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Figure 1 TPC symbol allocation for Algorithm 3 and Algorithm 1
In the figure above, Code 1 is used for UE1 and other UEs using Algorithm 3. It can be seen that UE1, UE2 and UE3 are using the first symbol of each slot. If UE1 is reconfigured with Algorithm 1, its TPC symbol has to be allocated to Code2 otherwise UE1 TPC symbol will collide with UE2 and UE3 TPC symbols on Code1. In addition, if this reconfiguration of power control algorithm happens in bad radio condition, call drop rate would be increased. We propose:
Proposal 1: Allow the use of CPC and Algorithm 3 together.

2.2 DPCH and Algorithm 3
Algorithm 3 is to DTX the TPC field of F-DPCH. As there is only the TPC field on F-DPCH, it is straightforward to save downlink power as well as code resource with Algorithm 3. In the case of DPCH, however, it is not obvious to achieve the same benefit as for F-DPCH. There are many slot formats for DPCH, with different SF. Table 1 below extracts some slot formats with different SFs from Table 11 [4]:
Table 1 Different slot format of DPCH showing different number of TPC chips/slot
	Slot format
	SF
	NTPC Bits/Slot
	NTPC Chips/Slot

	0
	512
	2
	512

	2
	256
	2
	256

	8
	128
	2
	128

	12
	64
	4
	128

	13
	32
	4
	64

	15
	8
	8
	32

	16
	4
	8
	16


From the table above, it can be seen that with different SF, the number of chips occupied by the TPC field is also different. For example, when SF = 256, the TPC field occupies 256 chips. When SF = 128, however, TPC field occupies 128 chips. This fact makes it difficult to achieve the benefits that can be there for Algorithm 3 + F-DPCH.

1. Power saving. If decimation factor is 5, then 80% power can be saved on F-DPCH because there is only TPC field on F-DPCH. For DPCH, as there is also power consumption on data fields, TFCI field, pilot field, DTX’ing the TPC field would only bring a small amount of power saving. In addition, as the power offsets on each field are also independent, it is not clear how much power can be saved by applying Algorithm 3 to DPCH. We cannot reapply the analysis and evaluation results on power saving done on F-DPCH during the study phase to DPCH.

2. Code resource. If SF256 is used, in the slots where TPC fields are DTX’ed, F-DPCH can be inserted, because the number of bits of the TPC field of F-DPCH is also 256. If SF128 is used, then it is not possible to use the DTX’ed TPC fields. The benefit of code resource saving is not as good as that for F-DPCH.

In summary, the benefit of the use of DPCH and Algorithm 3 together is not obvious. From the initial analysis above, it is not clear how much power and/or code resources can be saved. Considering that application of Algorithm 3 on DPCH has not been studied at all during the SI phase, and because of the lack of any evaluation of the benefits during the WI phase, we think it is premature to add this feature to the specifications. Further study on Algorithm 3 and DPCH is required to make the solution more complete before proceeding with the normative work. For these reasons we propose:
Proposal 2: Algorithm 3 is only applicable to F-DPCH.

2.3 Downlink synchronization phase 1 and Algorithm 3
There are now two options for synchronization phase 1:

Phase 1
-option 1 is to extend the 40ms period and apply Algorithm 3

-option 2 is to keep the 40ms period and apply Algorithm 3

There are two parameters in Phase 1. One is the 40ms period. The UE estimates the quality of the TPC fields of the F-DPCH frame over the previous 40 ms period to be better than a threshold Qin. If we compare the 40ms parameter with the one used in Phase 2 (160ms or 240 slots), a smaller amount of samples are collected for filtering in Phase 1 than in Phase 2. So this measurement in Phase 1 is less accurate than in Phase 2. In order to increase the accuracy of Phase 1, the specifications define that the quality of the TPC fields to be better than the threshold Qin shall last until 160ms, which is the second parameter in Phase 1. These two parameters are the ones that provide the measurement accuracy in Phase 1. 

The first factor we need to consider is whether the UE can have acceptable measurement accuracy. This is essential to allow the network to have proper control of the UE uplink transmit power. The first parameter (40ms) and the second parameter (160ms) are the ones that impact the measurement accuracy.

The second factor is the latency for initial physical channel establishment. The second parameter (160ms) in Phase 1 is the one that impacts the latency.

In our view, increasing the latency can be acceptable because this will only impact the latency in initial radio link establishment, which in general may take second(s). A somewhat small degradation of the measurement accuracy shall be bearable, because there exists Phase 2 in the synchronization procedure that helps with increasing the accuracy. However, large degradation of the measurement accuracy may be harmful to the network because uplink interference will also impact other UEs in the network.

Based on the above analysis, it may be good to extend the 40ms and 160ms periods. For example, the first parameter and second parameter are extended to 80ms and 320ms, respectively. We propose:

Proposal 3: In Phase 1, the 40ms period is extended to 80ms, and the quality of the TPC fields to be better than the threshold Qin shall last until 320ms.
2.4 Other remaining aspects of Algorithm 3
One aspect is the recovery period power control in compressed mode operation. There is a recovery period after the compressed mode gap. As shown in Table 2, there are two modes [5]. For mode 0, the algorithm to be used in recovery period is determined by PCA value. So Algorithm 3 can be used before, during and after the recovery period. For mode 1, Algorithm 1 is used during the recovery period. This means that before and after the recovery period, Algorithm 3 is used, but in the recovery period, Algorithm 1 is used. As illustrated in Figure 1, the codes for Algorithm 1 and Algorithm 3 are different. It is not an easy task to switch Algorithm 1 and Algorithm 3 back and forth without any reconfiguration. 
Table 2: Recovery Period Power control modes during compressed mode
	Recovery Period power control mode
	Description

	0
	Transmit power control is applied using the algorithm determined by the value of PCA, as in subclause 5.1.2.2 with step size TPC.

	1
	Transmit power control is applied using algorithm 1 (see subclause 5.1.2.2.2) with step size RP-TPC during RPL slots after each transmission gap.


One way to avoid this is to simply disallow mode 1 when Algorithm 3 is configured. This is similar to the case when CPC is configured:

“If UE_DTX_DRX_Enabled is TRUE, the UE shall behave as if the RPP mode is 0.”

This way, Algorithm 3 is always used before, during and after the recovery period. So, we propose:

Proposal 4: If Algorithm 3 is configured, the UE shall behave as if the RPP mode is 0.

Another aspect is the compatibility of Algorithm 3 and DC-UPA. In DC-UPA, there could be two F-DPCH on each of the downlink frequencies. However, the motivation for applying Algorithm 3 to DC-UPA is not clear. As discussed in previous meetings, the reason for introducing Algorithm 3 is to save power and code resources. These benefits have been evaluated in the single downlink carrier scenario. For DC-UPA scenario, we see no strong motivation to apply Algorithm 3 on both carriers. In addition, the benefits of power and code resource saving have not been studied. We propose:

Proposal 5: Algorithm 3 is not used in DC-UPA configuration.

3. Conclusion
In this contribution, we have discussed the remaining aspects of Algorithm 3. The impact of extending the 40ms period is small and we propose to adopt option 2. For the configuration of Algorithm 3 and DPCH, the benefits are not clear and we propose to apply Algorithm 3 to F-DPCH only. For the configuration of Algorithm 3 and CPC, we illustrate that if this is not allowed, then new codes have to be re-allocated during reconfiguration. We propose:
Proposal 1: Allow the use of CPC and Algorithm 3 together.

Proposal 2: Algorithm 3 is only applicable to F-DPCH.

Proposal 3: In Phase 1, the 40ms period is extended to 80ms, and the quality of the TPC fields to be better than the threshold Qin shall last until 320ms.
Proposal 4: If Algorithm 3 is configured, the UE shall behave as if the RPP mode is 0.

Proposal 5: Algorithm 3 is not used in DC-UPA configuration.

4. References
[1] Chairman’s notes RAN1_82bis-final
[2] R1-155986, Remaining aspects of Algorithm 3 design, Huawei, HiSilicon
[3] R1-155978, A view on which slot position to transmit the TPC symbol, and the compatibility of CPC with the Algorithm 3, Ericsson

[4] 3GPP TS25.211, v12.1.0
[5] 3GPP TS25.214, v13.0.0























































































































































































