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1. Introduction

CSI reporting during SCell activation/deactivation was discussed at length at the RAN1 #64 meeting. As a result of this discussion an LS [1] was sent to RAN2 informing it of RAN1’s views on timing and CSI reporting content during SCell activation. Further clarification has been requested by RAN2 on timing requirements [2] and CSI reporting [3] at SCell deactivation for both FDD and TDD. This contribution addresses these issues and proposes that suitable text reflecting RAN1 decisions be added to TS 36.213 and also communicated to RAN2.
2. Discussion
The UE actions upon SCell activation/deactivation are described in [2] and [4]. An illustration of UE timing for SCell activation/deactivation is shown in Figure 1 for FDD. 
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Figure 1 Timing of (a) SCell activation and (b) SCell deactivation
In Figure 1(a) although the SCell is inactive through subframe n+7, the UE may still be required to report a CSI value even though from a MAC layer perspective [4] the UE is not required to perform CSI measurements. Such a case could occur when a positive aperiodic CSI trigger, detected on another serving cell, indicates CSI reporting for a subset of the configured serving cells including the inactive SCell. Another possible case could be due to eNB-UE misunderstanding about the cell (de)activation state, possibly due to HARQ-ACK feedback errors, wherein the SCell is active from the eNB perspective whereas the UE assumes that the SCell is inactive. Hence for such cases, it is proposed that RAN1 confirm that the UE shall report OOR CSI value, whenever necessary, for an inactive SCell.

On the issue of deactivation timer expiry that was mentioned in the RAN2 LS in [3], a simple change is required to 36.213 and a text proposal reflecting this change is shown in the Appendix.

An open issue is whether an activation/deactivation period of x=8 is sufficient for TDD. For TDD the HARQ-ACK signal, corresponding to a SCell activation PDCCH in subframe n, is in subframe n+k where k(4 and is given in Table 10.1.3.1-1 of 36.213 for different TDD UL-DL configurations. Therefore, when x=8 the eNB may not have received an ACK feedback indicating that the UE would be ready for PDSCH/PUSCH transmissions on the activated SCell. As such the two options are:

1. Option 1: Set x according to the HARQ timing of the TDD UL-DL configuration. For example activation/deactivation timing is in subframe n+4+k for k in Table 10.1.3.1-1 of 36.213. 
2. Option 2: Define x=8 for both TDD and FDD.
Considering these options one question that needs to be addressed is: what happens if the HARQ-ACK signal is not received by the eNB before subframe n+8? When a SCell is activated the following actions are implemented at the UE [4]

i. The UE begins to monitor PDCCH scheduling PDSCH on the SCell

ii. Periodic SRS transmissions on the SCell

iii. CSI reporting for the SCell.

Therefore, as long as the content and format of CSI reporting is based on RRC configuration, there is no significant system impact if the SCell is activated – at the UE – before the HARQ-ACK signal is transmitted because the eNB does not have to schedule DL assignments (or UL grants) until it receives confirmation (ACK) from the UE that the activation signal was correctly received. Indeed, the eNB does not have to schedule PDSCH/.PUSCH until it has processed the HARQ-ACK signal regardless of the actual activation instance at the UE. 

One merit of Option 1 is that it avoids loss of HARQ processes at SCell deactivation. This can be seen in UL-DL configuration 5 where the downlink association set window is up to 13ms. In contrast, for Option 2, the UE shall flush all HARQ buffers including unacknowledged HARQ processes at SCell deactivation. Note however that Option 2 can avoid such losses at SCell deactivation through eNB implementation e.g. by either choosing an appropriate time to transmit the MAC deactivation command (i.e. deactivate only when no HARQ processes are pending) or judiciously selecting the value of the deactivation timer. Although one can argue that such an approach leads to some restriction on which subframes convey deactivation commands, there is no impact if the SCell is deactivated through deactivation timer expiry.
Based on these considerations both options would work but we have a slight preference for Option 2 since it unifies specification and testing for both FDD and TDD.
3. Conclusions

This contribution discussed timing requirements SCell activation/deactivation and CSI reporting for an inactive SCell. Our recommendations are 
· RAN1 confirm in LS reply to RAN2 that the UE shall report an OOR CSI value, whenever necessary, for an inactive SCell. A text proposal for 36.213 is shown in the Appendix.

· Modify text in Sec. 4.3 of 36.213 to reflect UE behavior upon SCell deactivation timer expiry.
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4. Appendix
--------------------  START OF PROPOSED TEXT CHANGE  TO 36.213 Sec. 7.2.3 --------------------

7.2.3
Channel quality indicator (CQI) definition

The CQI indices and their interpretations are given in Table 7.2.3-1.

Based on an unrestricted observation interval in time and frequency, the UE shall derive for each CQI value reported in uplink subframe n the highest CQI index between 1 and 15 in Table 7.2.3-1 which satisfies the following condition, or CQI index 0 if either CQI index 1 does not satisfy the condition or the CQI report is for an inactive SCell:

· A single PDSCH transport block with a combination of modulation scheme and transport block size corresponding to the CQI index, and occupying a group of downlink physical resource blocks termed the CSI reference resource, could be received with a transport block error probability not exceeding 0.1. 

If CSI subframe sets 
[image: image2.wmf]CSI,0

C

 and 
[image: image3.wmf]CSI,1

C

 are configured by higher layers, each CSI reference resource belongs to either 
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 but not to both. When CSI subframe sets 
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 are configured by higher layers a UE is not expected to receive a trigger for which the CSI reference resource is in subframe that does not belong to either subframe set.
----------------------  END OF PROPOSED TEXT CHANGE ---------------------------------
--------------------  START OF PROPOSED TEXT CHANGE  TO 36.213 Sec. 4.3 --------------------

4.3
Timing for Secondary Cell Activation / Deactivation

When a UE receives an activation or deactivation command or upon expiry of the SCell deactivation timer [8] for a secondary cell in subframe n, the corresponding actions in [8] shall apply no later than subframe n+8.
----------------------  END OF PROPOSED TEXT CHANGE  ---------------------------------
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