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Discussion and Decision
1. Introduction
RAN2 has agreed on using CSI feedback as a means of indicating to the NW that the activated SCell in CA is ready to be scheduled assignments in DL and provided grants in UL. Although this is similar to the legacy means of CA SCell operation after activation, the new content that was agreed was that a new CQI reporting resource is used for a short period of time during the activation, that UE uses to indicate to the NW that the activated SCell is ready for DL assignments and (if supported) UL grants. The details of the resources and the operation was FFS. This paper analyses some options and provides some proposals on the details of this operation.

2. Discussion

2.1 Short CSI reporting resource for euCA
The following agreement is made in RAN2#100:
Agreements:

1
The short period of the CQI reporting resource could be only available upon receiving the SCell activation command. FFS when the UE fall back to longer periodicity.
For the discussion purpose of this paper, the short resource that the UE is supposed to use to provide the CSI feedback is referred to as ‘short CQI reporting resource’.

Even though the details are FFS on the operation, the agreement in RAN2 was that a short CQI reporting resource is configured to the UE such that once the UE receives the MAC CE for the activation of the SCell, this resource is valid and can be used by the UE to report the CSI feedback when avalible. The CQI reporting resource is to be considered invalid after the successful activation of the SCell.
But the definition of the successful activation of the SCell is not present in the agreement. Nor are the configuration details on the ‘short CQI resource’. 

Based on the above, the complete procedure is listed as below where new proposals are added as needed:

The UE should have the uplink resources for the short CSI reporting, to be sent to the NW. These uplink resources can be dynamically configured by the NW using DCI-based AP-CSI style of operation based on an earlier semi-statically configured RRC configuration. Or like the configuration of PUCCH formats, the short CQI resources can be configured semi-statically and the UE uses them whenever the SCell is activated with the reception of MAC CE. 
Since the NWs can configure a periodic CSI reporting resource on the PCell PUCCH for the SCell CSI feedback reporting using the legacy CA signaling already, we feel this configuration can be re-used with necessary changes in the usage procedures such that the frequency and time domain resources in a subframe are considered as valid whenever the UE receives MAC CE for activation of this SCell. This is a better approach compared to dynamic UL grant based DCI signaling for the CSI resources, as this can avoid additional PDCCH resources for the dynamic DCI method.

Also, since the intention is for the NW to quickly know when the UE is ready with the SCell, the UL resource is assumed to provided with the periodicity as low as every sub-frame. And because the of this low periodicity, the cell specific reference signals (CRS) are better for channel measurement, as the CSI-RS might not be avalible every sub-frame.
Proposal 1: The short CQI reporting resource can be configured using the semi-static signaling using RRC configuration for each SCell on the PCell PUCCH, by reusing the periodic CSI reporting resources that are configured for SCells on PCell PUCCH. The frequency/time domain resources of the periodic PUCCH for this SCell can be considered as valid for the UE from subframe n+8, if the MAC CE is received in subframe ‘n’. The maximum validity of these periodic resources can be till the subframe n+34. With TDD and frame structure type -3, there are potential modifications to be done, Agree to send LS to RAN1 on the feasibility of this. 

Proposal 2: If the PUCCH SCell is supported by the UE and the NW, the short CQI reporting resource can be configured on the PUCCH of the PUCCH SCell, if the SCell for which this is to be used in activation, belongs to the PUCCH SCell group.
Proposal 3: The periodicity of the occurrence of the short CQI reporting resource can be as low as 1 subframe (1ms).

Proposal 4: The CSI feedback that uses the short CQI reporting resource shall be based on the cell specific reference signals (CRS) and not based on the CSI-RS. 
Per current RAN4 specification (TS 36.133), the UE should be ready with the RF subsystem by n+8 if the MAC CE for the SCell activation is received on subframe ‘n’. However some UEs can also be ready earlier than this, based on the implementation. But for uniformity sake, we propose that the short CQI reporting resource is considered as valid by the UE from subframe n+8 for the UE to transmit the valid CSI.

It can assumed that the UE will only come to know of the eNB acknowledgement of the reception of the short CSI sent on the valid resource, when the eNB sends a DL assignment for the SCell. The DL assignment can be on the SCell PDCCH or if the cross-carrier scheduling is configured for this, the PDCCH can be on the scheduling cell. 
If the successful PDCCH assignment/grant is received in subframe ‘k’, the UE may not be able to stop reporting the CSI feedback using the short CQI reporting resource in subframe ‘k+1’ itself, especially if the UE does not support shortened TTI and/or shortened PT features. We feel sending an LS to RAN1/4 on the value of ‘x’ in ‘k+x’ would be a better approach, while understanding that the short CQI reporting resource is considered as invalid from sub-frame n+34 irrespective of whether the UE was able to transmit CSI earlier or not, assuming the MAC CE activation of the SCell was received on subframe ‘n’.
Proposal 5: The UE shall consider the short CQI reporting resource as valid for transmitting the CSI, from the sub-frame n+8, if the MAC CE for the SCell activation is received in subframe ‘n’.

Proposal 6: UE considers that the short CQI reporting procedure is successful and that the eNB has the transmitted CSI, when the UE receives the first valid DL assignment or UL grant for the activated SCell. 
Proposal 7: Send LS to RAN1/RAN4 on the subframe ‘k+x’ on which the UE shall stop transmitting the CSI using the short CQI reporting resource, if the successful PDCCH assignment/grant is received in subframe ‘k’. The UE shall consider that the short CQI resource is not valid on the first avalible UL sub-frame at or after ‘n+34’, if the MAC CE activation is received in subframe ‘n’. 
The same principles of CSI reporting priority handling (between the AP-CSI and P-CSI, or if multiple CSIs are triggered by DCI/ through periodicially, the UE behavior of handling the CSI reporting) are applicable to the new short CQI reporting procedure as well. In addition, we feel that in case the number of CSI processes that are active are more than what the UE can handle, the prioritizing of the CSI reporting for the SCell that is being activated over other CSI processes, would be benficial. But we also understand that this can fall under UE implementation aspects.
Proposal 8: The legacy CSI reporting priority procedures from TS36.213 apply to eUCA. RAN2 to discuss if prioritization of the CSI reporting for the activating SCell over other CSI reporting, in case the number of triggered CSI reports are more than the UE can handle, is needed. 
3. Conclusion
Proposal 1: The short CQI reporting resource can be configured using the semi-static signaling using RRC configuration for each SCell on the PCell PUCCH, by reusing the periodic CSI reporting resources that are configured for SCells on PCell PUCCH. The frequency/time domain resources of the periodic PUCCH for this SCell can be considered as valid for the UE from subframe n+8, if the MAC CE is received in subframe ‘n’. The maximum validity of these periodic resources can be till the subframe n+34. With TDD and frame structure type -3, there are potential modifications to be done, Agree to send LS to RAN1 on the feasibility of this. 

Proposal 2: If the PUCCH SCell is supported by the UE and the NW, the short CQI reporting resource can be configured on the PUCCH of the PUCCH SCell, if the SCell for which this is to be used in activation, belongs to the PUCCH SCell group.

Proposal 3: The periodicity of the occurrence of the short CQI reporting resource can be as low as 1 LTE subframe (1ms).

Proposal 4: The CSI feedback that uses the short CQI reporting resource shall be based on the cell specific reference signals (CRS) and not based on the CSI-RS. 
Proposal 5: The UE shall consider the short CQI reporting resource as valid for transmitting the CSI, from the sub-frame n+8, if the MAC CE for the SCell activation is received in subframe ‘n’.

Proposal 6: UE considers that the short CQI reporting procedure is successful and that the eNB has the transmitted CSI, when the UE receives the first valid DL assignment or UL grant for the activated SCell. 
Proposal 7: Send LS to RAN1/RAN4 on the subframe ‘k+x’ on which the UE shall stop transmitting the CSI using the short CQI reporting resource, if the successful PDCCH assignment/grant is received in subframe ‘k’. The UE shall consider that the short CQI resource is not valid on the first avalible UL sub-frame at or after ‘n+34’, if the MAC CE activation is received in subframe ‘n’. 

Proposal 8: The legacy CSI reporting priority procedures from TS36.213 apply to eUCA. RAN2 to discuss if prioritization of the CSI reporting for the activating SCell over other CSI reporting, in case the number of triggered CSI reports are more than the UE can handle, is needed. 
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