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1. Introduction

The conclusion in the email discussion on slot assignment for TPC transmission [1] is the following:

Working assumption:

1. If no additional signaling is sent to the UE, one implicit rule is required to indicate UE the slot position.

2. It is allowed to send new signaling to the UE to indicate the slot position of the TPC symbol within the slot-cycle.

For bullet 1, there are two options, which remain open:

a. For all RLs, including the case when only one RL exists, TPC symbols are only allowed to be in the first slot, 3rd ~ 10th symbols, and in the second slot, 1st and 2nd symbols. 

b. When only one RL exists, TPC symbols are allowed to be in first slot, any symbol. No Iub signaling is required. For new RL, TPC symbols will be transmitted within the TPC combining period of the existing RL’s TPC symbol. Iub signaling is required.

In this contribution, we provide further considerations on the “no additional signaling” options.
2. Discussion
During the email discussion, bullet 2 is the prevailing solution. There was some concern raised on the solution in bullet 2 because of the risk of increasing call drop. However, as also discussed in the email discussion, call drop is risky in bad radio condition. The process of radio link addition is triggered by event 1A, where the existing radio link is several dB better than the new radio link. Hence the “bad radio link” condition for call drop risk does not apply to this case. We propose to convert the working assumption in bullet 2 to an agreement.
Proposal 1: Agree that it is allowed to send new signaling to the UE to indicate the slot position of the TPC symbol within the slot-cycle.

In the following, we discuss the options for the implicit rule that indicates to the UE the slot position of the new radio link.
Option a: For all RLs, including the case when only one RL exists, TPC symbols are only allowed to be in the first slot, 3rd ~ 10th symbols, and in the second slot, 1st and 2nd symbols.

The implicit rule introduced by Option a can be illustrated in Figure 1. This rule applies to all radio links, including the initial radio link and the additional radio link. The blue TPC symbols are slot format #2~#8, and the red TPC symbols are slot format #9 and #1. It can be seen that for slot format #2~#8, the TPC symbol positions are the same as they are in legacy. For slot format #9 and #1, however, we observe a difference. In legacy, these two symbols start right after the beginning of the F-DPCH frame, and 256 chips after the beginning of the F-DPCH frame, respectively. With Option a, the new rule moves these two symbols 2560 chips after the beginning of the F-DPCH frame. It is noted that this deterministic rule applies to all radio links configured with Algorithm 3, included the initial radio link.
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Figure 1 Illustration of Option a
The reason for moving the two red symbols into the second slot is to make sure that all of the 10 TPC symbols from different radio links are within the same TPC combining period. However, this is only useful in SHO. In non-SHO scenario, this rule still applies and it inevitably changes the legacy rule of F-DPCH timing. For the initial radio link, TPC symbols are usually placed right after the beginning of the F-DPCH frame. Disallowing this behaviour in Algorithm 3 is not desirable, especially when there is no issue to be resolved in single radio link scenario.
Another disadvantage of Option a is that it is incompatible with the “any slot position” solution. If no RRC signalling is sent, the TPC symbol of the new radio link may not be placed within the same TPC combining period of the existing radio link. The new radio link may not be able to power control the UE uplink.

Option b: When only one RL exists, TPC symbols are allowed to be in first slot, any symbol. No Iub signaling is required. For new RL, TPC symbols will be transmitted within the TPC combining period of the existing RL’s TPC symbol. Iub signaling is required.

The implicit rule introduced by Option b can be illustrated in Figure 2. Option b has no impact to the single radio link scenario. For all slot formats, TPC symbol starts at the same position after the beginning of the F-DPCH frame as it does in legacy. No additional Iub signaling nor RRC signaling is required. 
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Figure 2 Illustration of Option b
When a new radio link is added to the active set, there are 10 possible TPC symbol positions for the new radio link. The positions depend on the TPC combining period of TPC symbol position used at the existing radio link. If the existing radio link TPC symbols are at the green positions, the TPC combining period is the one on the left. If the existing radio link TPC symbols are at the blue positions, the TPC combining period is the one on the right. Then the new cell needs to know if the TPC symbol shall be placed within the TPC combining period on the left or the one on the right. At the UE side, no additional information is required. The UE knows the existing radio link TPC symbol position and its corresponding TPC combining period. It is up to the new cell to assign the TPC symbols within the right TPC combining period.

For Option b in single radio link scenario, the F-DPCH timing of all slot formats follows the legacy rule. Neither Iub nor RRC signaling is required. In multiple radio link scenario, Iub signaling is required to the new cell to indicate which TPC combining period the TPC symbol shall be placed at.
It is noted that Option b is also compatible with the “any slot position” solution. As for “any slot position” solution, new cell needs the information of slot position and also F-DPCH slot format. With slot position and slot format, the cell would know exactly where the TPC symbol shall be placed at. At the UE side, it is not necessary to send any RRC signaling because the TPC combining period is not changed. The UE is able to know the slot position of the new cell TPC symbol according to the TPC combining period and the slot format.
We propose:
Proposal 2: Adopt Option b as the implicit rule when no additional signalling is sent to the UE.
3. Conclusion
From the analysis on the options for the implicit rule when no additional signaling is sent to the UE, it can be seen that Option a, although requires no Iub signaling, changes the timing of F-DPCH slot format #9 and #1. F-DPCH symbols do not start right after the beginning of F-DPCH frame. Option b does not change the F-DPCH timing for the initial radio link. Iub signaling is required and it is compatible with the “any slot” solution. 

Proposal 1: Agree that it is allowed to send new signaling to the UE to indicate the slot position of the TPC symbol within the slot-cycle.

Proposal 2: Adopt Option b as the implicit rule when no additional signalling is sent to the UE.
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