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1. Introduction
In the RAN2#71 meeting held in Madrid, the following basic principles regarding UL CC activation/deactivation were reached:
1) When a Scell DL is deactivated, the UE does not receive any PDCCH on that Scell anymore (for both UL/DL grants)

2) When an Scell DL is deactivated which is cross carrier scheduled, the UE does not need to receive DL allocations in the concerning UE specific PDCCH search space (on the scheduling cell) anymore.

For further details of UL activation/deactivation, 3 directions were listed for selection in the next meeting.
A) No lower layer control for UL SRS stopping/search space limitation is needed
B) SRS stopping/search space limitation linked to DL deactivation, e.g:
b1) When an Scell is deactivated which is cross carrier scheduled, the UE does not need to receive the concerning UE specific PDCCH search space (on the scheduling cell) anymore (for both DL and UL grants).

b2) Uplink SRS transmission does not need to be stopped by UE when power ref cell is deactivated (FFS)

b3) Uplink SRS transmissions should stop when scheduling ref cell is deactivated?

b4) Uplink SRS transmissions should stop when the SIB2 linked cell is deactivated?

C) If we cannot link any of the above functionality to DL deactivation, do we want lower layer signalling for any of the above functionality i.e. separate MAC control?

-  SRS stopping /search limitation control by explicit control in MAC.
This contribution tries to examine the needs of a clear definition of UL activation/deactivation operation, and digs deep into the options of linkage to DL CC, at last the suggestions are summarized at the end of the paper.
2. Discussion
2.1 Issues related to SRS transmission
From the agreements and directions listed in Chapter 1, it can be seen that the issue of UL CC activation/deactivation has actually been connected to the operation against SRS transmission ceasing and PDCCH search space reduction, which are essential to the power saving effect of UL CC deactivation. Then the first question is whether these actions are really needed in case of DL CC deactivation.
If the pathloss reference DL CC for an UL CC is deactivated, the reference for UL transmission power control and/or UL timing will be lost, then any UL transmission on this CC is meaningless. A possible solution of compensation is to configure a periodic DRX for the downlink CC. This, however, will introduce new source of complexity for implementation. According to the LS from RAN4 [1], a path loss estimate from a deactivated CC is less accurate due to less frequent measurements; if the path loss estimate is required to be more up-to-date, measurements should be carried out more often which would preclude power savings from deactivation. Therefore this is better not to be introduced. Given the fact that it is possible that the associated DL CC is not activated for a relatively long period, if we keep the SRS transmission in UL, it will waste UE power and cause interference to other UEs/cells without any benefit to the system performance. While stopping SRS transmission is beneficial from both UE power consumption and interference control point of view.
Proposal 1: UE should stop SRS transmission on the UL CC whose pathloss reference DL CC is deactivated.
From the above analysis, it can be seen that at least from SRS ceasing point of view, the introduction of a clear definition of UL CC deactivation is meaningful. However, with existence of Direction A, it is still possible that UL CC is not deactivated when its associated DL CC is deactivated, i.e., SRS is still transmitted on the UL CC, unless followed by an explicit signaling configuration from RRC, which is up to network implementation and not likely to be standardized. To avoid this uncertainty, it is suggested that a clear definition of UL CC deactivation status is introduced for CA.
Proposal 2: A clear definition of UL CC deactivation status is introduced for CA, at least for SRS transmission stopping.
For the linkage of pathloss reference, RAN2#70bis in Stockholm reached an agreement that “Pathloss reference will be configurable between SIB2 linked DL CC or Pcell”. For the case of pathloss reference configured as Pcell, there is no possibility of pathloss reference loss which is out of the current discussion. For the case when pathloss reference is configured as a DL SCC, it is still possible for the Pcell to be configured as the second choice of pathloss reference, of course this depends on the configuration of network and needs to be supported from standard point of view.
Proposal 3: Standard should allow the network to configure whether PCell is allowed to be the backup candidate of pathloss reference when the SIB2 linked pathloss reference DL CC is deactivated.
If we can agree that SRS transmission is stopped with UL CC deactivation, the next question is to what level the SRS is stopped, i.e., can it be resumed upon re-activation of the corresponding DL CC? To keep alignment with the principles of DL CC activation/deactivation, it is desirable that the UL SRS transmission could be resumed when the corresponding DL CC is re-activated by MAC CE. For the concern that eNB may not intend to schedule this particular UL CC with the activation of DL CC, the argument for this is that uplink transmission on this CC is anyway possible, and it is beneficial if the link has been ready in terms of UL power control and/or timing when UL transmission occurs. This is also aligned to the agreement reached in RAN#68bis that UE is required to be able to transmit PUSCH transmissions on any configured UL CC when scheduled on PDCCH.
From this point of view, it is suggested that the “stopping” of SRS associated with UL CC deactivation is defined as a resumable behavior, say “suspend”, to keep the possibility to be recovered after DL CC re-activation, this can avoid RRC level intervention of the SRS transmission.

Proposal 4: Introduce a concept of “SRS transmission suspend” to capture the principle that the UL SRS transmission is able to be resumed when the corresponding DL CC is re-activated.
From the above discussion, it is obvious that implicit activation/deactivation of UL CC linked to the activation/deactivation of its corresponding pathloss reference DL CC is enough to work, there is no strong reason to introduce explicit activation/deactivation command by MAC CE.
Proposal 5: The activation/deactivation of UL CC is implicitly linked to the activation/deactivation of pathloss reference DL CC.
2.2 Reduction of PDCCH search space monitoring
If an UL CC is deactivated, it is not required to do PUSCH transmission. If the CC is cross scheduled from another cell, a question is whether the UE still needs to monitor the UE specific search space on the PDCCH of the scheduling CC. 
An agreement has been reached in Madrid meeting that “When an Scell DL is deactivated which is cross carrier scheduled, the UE does not need to receive DL allocations in the concerning UE specific PDCCH search space (on the scheduling cell) anymore.”  To keep the same principle with DL operation and save UE power consumption, it is suggested that the UE do not need to monitor the UE specific search space for UL grant as well. Further more, the definition of UE specific search space is only related to UE ID, which is not differentiated between DL and UL, only reducing monitoring activity for DL does not help too much although the number of blind decoding is different.
Proposal 6: If an UL CC is deactivated, the corresponding UE specific search space does not need to be monitored.
2.3 UE behaviour when CIF-linked DL CC is deactivated

The other option of UL CC deactivation is to link it to the deactivation of its scheduling CC, three cases can be analysed against this option.
Case 1: The UL CC is scheduled by its SIB2 linked DL CC, then the scheduling CC is the same with the pathloss reference CC, and the activation/deactivation can just follow the principles stated above.

Case 2: The UL CC does not have a SIB2 linked DL CC and it is cross scheduled by another DL CC, then Pcell shall always be its pathloss reference and there is no possibility of deactivation.
Case 3: The UL CC has a SIB2 linked DL CC and it is cross scheduled by another DL CC, in this case the SIB2 linked DL CC does not have PDCCH according to the existing agreements. A possible situation will be that the scheduling CC is deactivated but the pathloss reference CC is active. With deactivation of the scheduling CC, it is not possible to receive any UL grant at this time, then a question is whether the UE still needs to send SRS to keep the link alive. To keep the simplicity of deactivation operation, it is suggested that UE only follow the act/deact of pathloss reference DL CC, even though the SRS transmission does not help anymore when the scheduling CC is deactivated. More over, a common sense should be kept for network implementation that the deactivation operation of a DL CC scheduling multiple cells should be really careful, and this can be imagined to be a rare case in engineering deployments.
Proposal 7: To keep simplicity of UL CC deactivation, CIF-linked scheduling CC is not linked to the activation/deactivation of UL CC.
3. Conclusion
This paper analyzed the linkage of UL CC activation/deactivation operation to pathloss reference DL CC and CIF-linked DL CC, the following proposals are given:
Proposal 1: UE should stop SRS transmission on the UL CC whose pathloss reference DL CC is deactivated.
Proposal 2: A clear definition of UL CC deactivation status is introduced for CA, at least for SRS transmission stopping.

Proposal 3: Standard should allow the network to configure whether PCell is allowed to be the backup candidate of pathloss reference when the SIB2 linked pathloss reference DL CC is deactivated.

Proposal 4: Introduce a concept of “SRS transmission suspend” to capture the principle that the UL SRS transmission is able to be resumed when the corresponding DL CC is re-activated.

Proposal 5: The activation/deactivation of UL CC is implicitly linked to the activation/deactivation of pathloss reference DL CC.
Proposal 6: If an UL CC is deactivated, the corresponding UE specific search space does not need to be monitored.

Proposal 7: To keep simplicity of UL CC deactivation, CIF-linked scheduling CC is not linked to the activation/deactivation of UL CC.

4. Reference

[1] R2-103494: Reply LS on pathloss measurements in CA scenarios, RAN4
[2] R2-104862: UL activation/deactivation, NTT DOCOMO
[3] R2-104819: Uplink Activation & Deactivation of SCells, Nokia
[4] R2-104822: Discussion on UL activation/deactivation, Samsung
[5] R2-104695: UL CC status at DL CC deactivation, Qualcomm
[6] R2-104506: UL CC Activation/Deactivation, CATT
[7] R2-104753: Considerations on UL Activation and Deactivation, CATR







































































































































































































































PAGE  
1

