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1
Introduction

In RAN#70, the work item of Downlink TPC enhancements for UMTS [1] was closed, but during the email discussion on the 25.331 stage 3 CRs, some concerns were raised, this paper tried to have further discussion on these concerns, to see if any further clarifications are needed or not.

2
Discussion
2.1 RAN1 and RAN2 Agreements
During the last two RAN2 meetings, two LS were received [1] [2], summarizing RAN1 agreements on downlink TPC enhancements, based on which RAN2 reached further agreements, we extracted some of the agreements which mainly impact RAN2:
SHO operation
Use of Algorithm 3

Determination of UE transmission power 

· When not all RLs can be configured with Algorithm 3, e.g. during AS update, the UE will behave as per Algorithm 3. 

Generation of TPC in uplink DPCCH

· In case the serving RL is configured with legacy Algorithm and there exists at least one RL configured with Algorithm 3, the UE TPC generation and transmission will be as in legacy.

· In case the serving RL is configured with Algorithm 3, the UE TPC generation and transmission will behave as per Algorithm 3.

Reconfiguration

The network is always allowed to reconfigure all RLs and UE to follow legacy TPC Algorithm. RAN2/3 specifications should allow to reconfigure the TPC Algorithm together with the AS update, and/or in other procedures that RAN2/3 see as valid.
Whether to include the slot position signaling in a reconfiguration message?

Whether to include the slot position signaling in Active Set update message?

If 1. Yes and 2. No, RAN1 understanding is that the network needs to do a 2-step procedure to change the TPC symbol position when adding a link to the AS.

If 1. No and 2. Yes, RAN1 understanding is that the network can change the TPC position in 1 step when adding a link to the AS.

If 1. Yes and 2. Yes, RAN1 understanding is that the network can change the TPC position in 1 step when adding a link to the AS.

It is RAN1 preference to change the TPC position in a single step.
For all Radio Links in the same RLS, the same Algorithmn is used.
There are 2 cases we need to cover in this ASU when adding a new RL:
· Reconfiguring the Alg for existing RL
· Reconfigure the Slot Position for the existing RL when it is configured with Alg3

Based on the agreements above, it could be observed that different RL among the RLs could be configured with different algorithm independently, i.e. some RL(s) could be with Algorithm 3 and other(s) with legacy one (Algorithm 1 or 2)

Observation 1: One of the main agreements for downlink TPC enhancements is: new Power control algorithm 3 is per radio link.
2.2 Why Power Control Algorithm 3 should be per radio link

While during email discussion on the approval of 25.331 stage 3 CR, concerns were raised that power control algorithm should be configured per UE, the main argumentation is that in the current specification, all the power control algorithm related parameters are included in the IE “Uplink DPCH info”, which is always configured per UE, and will not be re-configured during ACTIVE SET UPDATE procedure.
So the question comes down to the fact that why power control algorithm 3 should be per radio link, actually this was discussed in RAN1, there are benefits and gains. On one hand, when one radio link in the legacy cell is configured with legacy algorithms, algorithm 3 can still be used on a new added radio link which can still get benefits from power saving and code resource saving; if algorithm 3 is per UE, in the above scenario, only legacy algorithm can be used, even if the radio link supports algorithm 3, it cannot be configured with algorithm 3; on the other hand, it gives flexibility for the network to configure power control algorithm per radio link especially for cross NodeB cases.
Observation 2: The approach of configuring power control algorithm per radio link basis, on one hand brings additional gains, on the other hand changes the current approach of per UE basis.
2.3 Further discussion on latest RAN2 conclusions
Additional concerns were also raised regarding the following latest RAN2 conclusions reached in last meeting during email discussion:
There are 2 cases we need to cover in this ASU when adding a new RL:
· Reconfiguring the Alg for existing RL
· Reconfigure the Slot Position for the existing RL when it is configured with Alg3

As we could see from the above agreements, we could try to summary the following possible cases when adding a new RL via ACTIVE SET UPDATE message, assuming there is already one existing RL:
	Use Case
	Existing RL
	New RL to be Added
	Existing RL to be reconfigured to another algorithm or not
	Remark

	
	Legacy Algorithm
	Algorithm 3
	Legacy Algorithm
	Algorithm 3
	
	

	1
	Y
	
	Y
	
	N
	Legacy ASU procedure applies

	2
	Y
	
	Y
	
	Y
	Use case questionable.

	3
	Y
	
	
	Y
	N
	Main RAN1 agreement

	4
	Y
	
	
	Y
	Y
	Use case questionable

	5
	
	Y
	Y
	
	N
	Main RAN1 agreement

	6
	
	Y
	Y
	
	Y
	Use case questionable

	7
	
	Y
	
	Y
	N
	Main RAN1 agreement

	8
	
	Y
	
	Y
	Y
	Use case questionable


For case 1, the legacy ASU procedure already applies.
For case 2, it is a little bit strange that the network doesn’t configure the new RL with algorithm 3 directly, if the new RL doesn’t support algorithm 3, since the existing RL dose, why the network didn’t configure algorithm 3 over it in the very beginning, so this use case is questionable; in addition, network could use reconfiguration procedure to reconfigure the existing RL;
For case 3, this reflects the main RAN1 agreement, i.e. to add a new RL with algorithm 3;
For case 4, this case is similar as case 2; if the existing RL supports Algorithm 3 but is using legacy algorithms, that RL can be reconfigured to use Algorithm 3 before a new RL configured with Algorithm 3 is added.
For case 5, it is RAN1 agreement, that if existing RL is Algorithm 3, and the new RL does not support Algorithm 3, the new RL can be configured with legacy algorithms. No reconfiguration is required at the existing RL. In this case, since at least there is one link with algorithm 3, UE will behave as algorithm 3 which is clearly specified in [4].
For case 6, without any reconfiguration, UE behavior is already well defined in RAN1. if the existing RL is configured with Algorithm 3, that RL can be reconfigured to use legacy algorithms before a new RL configured with legacy algorithms is added. It is also strange that network would like to reconfigure an algorithm 3-RL to legacy which would result in additional radio resource consumption.
For case 7, this also reflects the main RAN1 agreement, i.e. to add a new RL with algorithm 3;
For case 8, this is also questionable. If the existing RL is configured with Algorithm 3 and also the new RL is configured with Algorithm 3, the UE behavior is already defined in the spec. No reconfiguration is required at the existing RL, yet technically network could use reconfiguration message to do this.
Taking above analysis into account, and further taking the RAN2 agreements of “Reconfiguring the Alg for existing RL in ASU” into consideration, we could see that some use cases are valid while some are not necessary to consider; another point is that, to reconfigure power control algorithm to an existing RL in ASU will bring significant spec impacts especially on ASN.1; what’s more, the reconfiguration behavior could be done via reconfiguration message which could re-use the new introduced IE “Power Control Algorithm 3”: 
Observation 3: For the agreement of “adding new RL with algorithm 3 and reconfiguring the algorithm for existing RL in ASU”, on one hand, some use cases are questionable; on the other hand, all the use cases could be done via reconfiguration messages.
While during the email discussion, it was clear that the final agreed CR reflected the following points, which is kind of compromise between implementing agreements and introducing less spec complexities:
1) To add a new RL with Alg 3 in ASU;

2) To allow network to reconfigure an existing RL’s power control algorithm using reconfiguration messages;
With all the above analysis, we could observe that some use cases in the scenario of adding new RL and reconfiguring existing RL at the same time in ASU is not reasonable, yet all the use cases could be covered by using reconfiguration messages, thus we would like RAN2 to confirm the observations in this paper and discuss if further clarifications or updates are needed or not.
Proposal: it is proposed RAN2 to confirm the observations in this paper and discuss if further clarifications or updates are needed or not.
3
Conclusion

In this document, we tried to have further analysis on the agreements reached for downlink TPC enhancements and on the agreed CR, some observations were reached and the following proposal was made:
Proposal: it is proposed RAN2 to confirm the observations in this paper and discuss if further clarifications or updates are needed or not.
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