Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG4 Meeting #74bis	R4-151975
Rio de Janeiro, Brazil, 20 - 24 April 2015

Source: 	Nokia Networks
Title: 					Considerations on dual PUCCH
Agenda Item: 	7.11.2
Document for:	Approval
1 Introduction
A revised WI for LTE Carrier Aggregation Enhancement Beyond 5 Carriers was agreed in RAN plenary in [1]. One part of the objective of the WI is to introduce the support of PUCCH on SCell:
· For Rel-12 CA configurations, specify and complete the support of PUCCH on SCell for UEs supporting uplink Carrier Aggregation.

In addition, it is listed that UE and eNB performance requirements should be specified if such are identified:
· Specify the necessary (if any) UE and eNodeB performance requirements for PUCCH on SCell for LTE Carrier Aggregation for the scenarios addressed in RAN1 and RAN2 specifications.

In this paper, we will discuss the UE and eNB impact of introduction of PUCCH on SCell with regard to UE requirements and eNB expectation.
  
2 Discussion
When introducing the PUCCH on a SCell our understanding is, that the SCell with PUCCH is introduced using the basic CA procedures as baseline. In our view such SCell is configured by network in the same way as an existing SCell, of course with additional PUCCH configuration included. We assume same behaviour will be applied to a SCell independently whether it is configured without or with PUCCH. . I.e. the SCell will be configured by the PCell and activated by the PCell. Additionally it seem logical that any UE PUCCH related UL traffic for the SCell with PUCCH will be carriered on that SCells PUCCH. This includes among other the CSI reporting for the SCell.
When an SCell has been configured it is well known that it needs to be followed by a network activation command in case the network want the UE to monitor the SCell PDCCH to enable active use of the SCell. Currently RAN4 has defined UE requirements related to SCell activation delay.
In brief summary of the activation delay requirements the UE shall be able to transmit a valid CSI report and apply actions related to the activation command for the SCell being activated no later than 24ms or 34ms depending on the conditions. There are no UE requirements defined if neither of these conditions are fulfilled.
In current CA the CSI feedback is transmitted on PCell. The understanding behind the existing requirments is that the UE will have valid UL timing on the PCell at the time of receiving the SCell activation. UE will have valid UL timing due to the need for PCell signaling the activation command and therefore the UE can always transmit the CSI report used as baseline in the activation delay requirements. 
One aspect different from baseline CA is that for SCell with PUCCH this baseline assumption of having valid UL timing in the cell in which to transmit the CSI report may no longer be true. 
In such a situation where the UE does not having valid UL timing in the SCell with PUCCH, the UE would not be able to transmit CSI report on PUCCH for the SCell, and it is unclear what would be the UE behavior on which to base the UE requirements.
In next section, we elaborate a bit further on the problem.

1 
2 
SCell with PUCCH without valid TA
The basic difference introduced when introducing the SCell with PUCCH is that the UL no longer is carried on PCell. This includes in our view also the initial CSI report to be sent by the UE when SCell is activated. Additionally it must be assumed that the PCell and SCell with PUCCH can be non-colocated and therefore may have different UL timing (different TA). This is illustrated in figure 1 (collocated and non-colocated scenario).
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Figure 1 Illustration of SCell with PUCCH with and without same TA as PCell

In one example the PCell and SCell are co-located and UL timing is likely the same and can be re-used. Therefore the TA from the PCell can be readily used also for the newly activated SCell for UL transmissions. In case the UE can re-use the TA from PCell in the activated SCell the UE can also send the CSI report according to current requirements.
In the other example, the SCell is not collocated with the PCell. In this case the UL timing can be different than the one applied in the PCell. In such situation the TA from the PCell is not valid in the SCell the UE cannot transmit the CSI
Currently the UE has to indicate to eNB that the SCell has been activated and UE is applying the actions related to an activated SCell. This requirement is assuming that the CSI report is transmitted on the PCell and UE has valid UL timing on PCell. This is maybe not always the situation for an SCell with PUCCH.
Observation: If CSI report is to be transmitted on SCell with PUCCH the UE may not be able to fulfil the current activation delay requirements if SCell is not having same UL timing as PCell.
The open question is whether the CSI report to be sent by the UE in connection with SCell activation is sent on PCell PUCCH or SCell PUCCH. It seems logical that it would be transmitted on the SCell PUCCH. But before developing possible related requirements we propose to ask RAN2 in an LS whether such assumption would be correct or not.
Proposal: send LS to RAN2 asking whether CSI reporting related to activation is transmitted on SCell with PUCCH upon activation.
Based on the LS reply from RAN2 we can in RAN4 analyze whether the existing requirements needs to be updated. If this is necessary according to the RAN2 decision RAN4 start to develop new activation delay requirements for an SCell with PUCCH.

3 Conclusions 
In this paper we have discussed the UE and eNB impact of introduction of PUCCH on SCell with regard to UE requirements and eNB expectation. Specifically, we have the following observation and proposal. 
Observation: If CSI report is to be transmitted on SCell with PUCCH the UE may not be able to fulfil the current activation delay requirements if SCell is not having same UL timing as PCell.
Proposal: send LS to RAN2 asking whether CSI reporting related to activation is transmitted on SCell with PUCCH upon activation.
A draft LS can be found in [2].
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