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1 Introduction
During RAN2#71 [1], the topic of UL activation/deactivation was discussed. While there were many contributions on the topic, RAN2 did not conclude and further discussions were deferred to email discussion [#56] until RAN2#71bis.
This document provides a summary of the email discussion, based on which a way forward is proposed.

Detailed comments received during the email discussion can be found in appendix A.
In addition, a text proposal implementing the proposed way forward resulting from the company opinions expressed during the email discussion can be found in Appendix B, for RAN2’s consideration.

Finalization date: The discussion ended on Monday Oct 4th 2010, midnight Pacific, with 26 participating companies.
2 Summary of Discussion
This section summarizes views of participating companies regarding whether or not there is a need for a mechanism to enable/disable some of the uplink functionality for SCell UL and, if so, what functionality (e.g. SRS transmissions, PDCCH decoding, power headroom reporting, etc.) would be within scope as well as what mechanism (e.g. whether it is based on some linking to a SCell DL activation state or explicit lower layer signaling) would be used to this end.

Each subsection provides relevant RAN2 agreements as background to each question as well as a description of the different alternatives, each with a list of possible pros/cons. This information is based on the discussions that took place during RAN2#71, as well as feedback provided by participating companies during the email discussion.
As part of the email discussions, companies were invited to indicate their preference in the corresponding table and, if needed, to provide additional comments in the appendix in the section that corresponds to the appropriate topic.
Companies were also welcome to suggest other corrections/clarifications to any other parts of this draft summary report, and in particular to the list of pros/cons for each alternative, if needed.

2.1 Enabling/Disabling of Uplink Functionality for SCell UL

Current RAN2 agreements

During RAN2#68bis [2], it was agreed to have a separate (de)activation mechanism for SCell DL, while the UE would be required to transmit PUSCH on any configured SCell UL when scheduled. During RAN2#69 [3], it was agreed to signal (de)activation of individual SCell DL using MAC signaling.
Latest discussions

During RAN2#71 [1], a majority [18/7] of companies indicated during the discussions on UL activation/deactivation a preference to have some means to enable/disable some of the SCell UL functionality.
Pros expressed during latest discussions:

· Less RRC signaling overhead, if/when an uplink function needs to be disabled/enabled;

· Possible reduction in PDCCH false detection rate;
· Improved UE battery consumption;

· Possibility to avoid unnecessary SRS transmissions, without RRC reconfiguration;

· Possibility to reduce PDCCH search space;

· Coherent handling of SCell DL and SCell UL (i.e. avoid having MAC for DL and RRC for UL);
· Possibility for the UE to turn off RF (similar to SCell DL) when multiple bands are supported for uplink (not supported in R10);

Cons expressed during latest discussions:

· RRC signaling can be used to enable/disable an uplink function, if necessary;
· RF retuning is not possible for SCell UL, given that R10 only support intra-band aggregation for uplink;

The argument of simplicity/complexity was brought up for both alternatives. 
Summary of the positions of participating companies:
	Should the UE have the possibility to enable/disable some uplink functionality?

	Possible answers
	Input from participating companies

[insert company name and main motivation(s) in the row containing the preferred answer]

	Yes, it shall be possible to enable/disable some of the uplink functionality.
21 supporting companies [2010-10-04]
	Nokia and NSN for the benefits listed above.
ASUSTeK for the benefits listed above.
ZTE for the benefits listed above.
Panasonic, for benefits listed above and in Appendix A.
Huawei, for the benefits listed above.
ETRI, for the benefits listed above.
CATT. We slightly prefer to link the UL grant monitoring function with the activation/deactivation function.
Samsung, the benefits may not be significant, but there seems almost no cost.
Sharp, for the benefits listed above.
Pantech, for the benefits listed above.
InterDigital Communications, for the benefits listed above.
HT mMobile, for the benefits listed above.
NTT DOCOMO. Our main motivation is to avoid UL interference on a SCell, in the case the SCell itself serves as the pathloss reference, and when the SCell is deactivated (DL) or the DL quality of the SCell becomes poor. Please see the RAN4 way forward document in R4-103433 with regards to SCell radio link monitoring. We also share the views on the benefits listed above.
Fujitsu, for the benefits listed above.
MediaTek for the benefits listed above.
Intel: we agree with the benefits mentioned above. We do not see major complexity, as long as we go with SIB2 linked approach as discussed below Section 2.3.
RIM: We see some benefit of linking enabling/disabling of some UL functionality (but not all UL functionality) to the DL activation/deactivation. However, we don’t see the need for defining explicit activation/deactivation state for SCell UL. See our response to Section 2.2. Regarding the RAN4 way forward R4-103433 that NTT DCM pointed out, the way forward indicated that “SCell radio link monitoring should not affect any RAN2 protocol specifications”. So, the RAN4 decision does not point to the need of having UL activation/deactivation.
Qualcomm: We see no great complexity and would prefer to have symmetry between UL and DL, hence we support the de/activation functionality in the uplink direction.
ITRI, for the benefits listed above.
HTC: Yes for the benefits listed above.

	No, no uplink function can be disabled; only RRC reconfiguration is possible.
5 non-supporting companies [2010-10-04]
	Ericsson and ST-Ericsson. We think that the expected benefits do not justify the additional complexity (see also analysis below). It should be noted that even without UL deactivation the UE can deactivate the most power consuming functions for non-scheduled UL SCells (baseband, power amplifier).
Alcatel-Lucent. We do not think that it is essential to introduce additional mechanism to disable UL functionality in Rel-10. RRC reconfiguration is sufficient.
LGE: It is our understanding that SCell activation/deactivation won’t happen frequently. Also, we assume that the UE will be typically configured with at most 2 UL CCs in Rel-10. In this sense, the benefits listed above are not considered significant in Rel-10. Therefore, we think that using RRC signaling is enough in Rel-10.
Hitachi: We think that it would be sufficient to enable/disable an uplink functions by RRC signaling.


2.2 Impacted Uplink Functionality for SCell UL
Current RAN2 agreements

During RAN2#71 [1], the following agreements were made:
	Agreements:

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.



In particular, according to current agreements, the UE shall decode PDCCH for DCI 0 (uplink grant) when in DRX active time for any configured SCell UL which is cross-carrier scheduled on PCell or on another activated SCell DL (including when scheduled on its SIB2-linked SCell DL).
Latest discussions

During RAN2#71 [1], what SCell UL function(s) could be impacted with respect to UL activation/deactivation was discussed. Those functions are listed below.
Tentative list of impacted UL functions

1) Reception of UL grants
When the UE does not have to receive uplink grant for a specific SCell UL which is cross-carrier scheduled, the UE can reduce its PDCCH search space and stop decoding PDCCH in the UE-specific search space for the deactivated SCell.

Pros expressed during latest discussions:

· Reduction of PDCCH blind decoding complexity;
· Reduction of PDCCH false detection rate;

Cons expressed during latest discussions:

· Possibility to schedule UE on a SCell UL even when linked SCell DL is deactivated (only for cross-carrier scheduling);
2) SRS transmissions
The UE could stop SRS transmission.

Pros expressed during latest discussions:

· Power savings by precluding unnecessary SRS transmissions;

· Interference reduction;

Cons expressed during latest discussions:

· UE can continue SRS also when not scheduled;

3) Non-Adaptive Retransmissions
The UE should clear its HARQ buffers upon deactivation to prohibit non-adaptive retransmissions.
4) Power Headroom Reporting

When PHR is transmitted in a given subframe, the UE should not report the PHR of a SCell UL that is deactivated in that subframe.
Summary of the positions of participating companies:
	Should the UE have the possibility to enable/disable the listed uplink functions?

	List of functions
	Supporting companies

[insert company name and main motivation(s) according to preference]

	Reception of UL grants
20 supporting companies [2010-10-04]

6 non-supporting companies [2010-10-04]
	Example: Company A: [yes/no], enabling/disabling reception of UL grants [should/should not] be supported because …
Supporting companies:
Nokia and NSN: disabling reception of UL grants upon deactivation should be supported for the benefits listed above.
ASUSTeK: Yes, disabling reception of UL grants upon deactivation should be supported for the benefits listed above.
ZTE: yes
Panasonic: UE does not follow UL grants for a deactivated SCell UL for benefits listed above.
Huawei: disabling reception of UL grants upon deactivation should be supported to reduce PDCCH false alarm and blind decoding.
ETRI: Yes, disabling reception of UL grants upon deactivation should be supported for the benefits listed above.

CATT: Yes, disabling reception of UL grant should be supported to reduce the PDCCH blind decoding complexity.
Samsung: Yes.
Sharp: Yes, disabling reception of UL grants upon deactivation should be supported for the benefits listed above.
Pantech: Yes, disabling reception of UL grants upon deactivation should be supported for the benefits listed above.
InterDigital Communications: Yes, disabling reception of UL grants upon deactivation should be supported for the benefits listed above.
HT mMobile: UE should stop monitoring UL grants for the Scells upon deactivation. UE ignores the UL grants if they are falsely detected.
NTT DOCOMO: Yes. To avoid UL interference on a SCell, in the case the SCell itself serves as the pathloss reference, and when the SCell is deactivated (DL) or the DL quality of the SCell becomes poor, any UL transmissions on the SCell should be stopped. Disabling UL grant reception at these times would bring the benefits listed above.
Fujitsu: Yes, disabling reception of UL grants upon deactivation should be supported for the benefits listed above to reduce PDCCH false alarm and blind decoding
MediaTek: Yes, we think disabling reception of UL grant can support the benefits listed above. However, the “cons”can be solved by explicit UL ACT/DEACT command.
[Note from the Rapporteur: I have moved MediaTek to the list of companies that support disabling of UL grants, which view is independent of the method that shall be used to achieve such. The method is later discussed in section 2.3, where MediaTek clearly indicates its preference for separate control of SCell UL and SCell DL activation state by MAC. I sincerely hope it is the correct understanding of MediaTek’s position]
Intel: We support this mainly for the reduction of PDCCH false detection rate.
Qualcomm: We support this mainly for the reduction of false alarms on PDCCH.
ITRI: Yes, disabling reception of UL grant should be supported to reduce the PDCCH blind decoding complexity.
HTC: Yes, for the benefits listed above.
Non-supporting companies:
Ericsson and ST-Ericsson: We think the current agreement “a UE is always required to be able to transmit on PUSCH on any SCells when scheduled on the corresponding PDCCH” is sufficient.
Alcatel-Lucent: UE complexity issue has been discussed in RAN 1 extensively and there is not much benefit by reducing the average number of blind decodings. It is mainly the peak blind decoding requirement that affects UE complexity. As for PDCCH false detection rate, the UE should be able to satisfy the probability of false alarm in this case and hence this is also not a major reason for disabling UL grant reception.
LGE: As pointed out by Alcatel-Lucent, we failed to see much benefit to disable reception of UL grants. Also, in Rel-8, the false alarm rate was designed to keep reasonably low. Therefore, we think that it shouldn’t be an issue here.
Hitachi: No, we think that current agreement during RAN2#68bis is sufficient
RIM: We think that whether the UE should monitor the UL grant for an SCell UL is simply depending on whether the corresponding DL scheduling cell is active. There is no need to explicitly define whether UE should monitor the UL grant or not. In terms of blind decoding, UE’s design has to provision for the maximum number of blind decoding per CC as defined in RAN1 anyway. In terms of false alarm rate, the PDCCH should be robust enough to meet certain false alarm rate when the maximum number of blind decoding as defined in RAN1 is supported. Therefore, we don’t see there are issues related to both blind decoding and false alarm rate.

	SRS transmissions
19 supporting companies [2010-10-04]

7 non-supporting companies [2010-10-04]
	Supporting companies:
Nokia and NSN: disabling SRS transmission upon deactivation should be supported for the benefit listed above.
ASUSTeK: Yes, disabling SRS transmission upon deactivation should be supported for the benefit listed above.
ZTE: yes
Panasonic: UE should stop SRS transmission when UL is deactivated for benefits described above and reasons explained in Appendix A.
Huawei: disabling SRS transmission upon deactivation should be supported, considering power saving and interference.
ETRI: Yes, disabling SRS transmission upon deactivation should be supported for the benefit listed above.
CATT: Yes, disabling SRS transmission upon deactivation should be supported for the possible SIB2 pathloss reference configuration.
Samsung: Yes. There is no reason to continue SRS transmission on the deactivated UL.
Sharp: Yes, disabling SRS transmission upon deactivation should be supported for the benefit listed above.

Pantech: disabling SRS transmission upon deactivation should be supported, considering power saving and interference.
InterDigital Communications: disabling SRS transmission upon deactivation should be supported for the benefit listed above.
HT mMobile: Disabling SRS transmission upon deactivation should be supported for the benefit lists above.
NTT DOCOMO: Yes. To avoid UL interference on a SCell, in the case the SCell itself serves as the pathloss reference, and when the SCell is deactivated (DL) or the DL quality of the SCell becomes poor, any UL transmissions on the SCell should be stopped. Therefore, SRS transmissions should also be stopped, and that too without having to rely on RRC signaling to release resources in the case of periodic SRS.
Fujitsu: Yes, disabling SRS transmission upon deactivation should be supported because UE saves the battery consumption.
Intel: Yes, we agree and we believe the power saving will be significant.
Qualcomm: Based on the discussion in RAN2#71 we consider it clear that any concept of UL deactivation should include disabling SRS transmission for the power savings. Assuming that we have UL deactivation at all, there is no conceivable reason not to disable SRS.
ITRI: Yes, disabling SRS transmission upon deactivation should be supported for the benefit listed above.
HTC: yes for the benefits listed above.
Non-supporting companies:
Ericsson and ST-Ericsson: We think that enabling/disabling can be handled with existing RRC mechanisms. The coupling with UL deactivation cannot replace the RRC signaling and would thus be another solution.
Alcatel-Lucent: We don’t see power saving as critical for Rel-10 with the UE category introduced. It should be noted that SRS transmission can also be disabled by RRC.
LGE: As mentioned in section 2.2, since we are assuming that frequency of activation/deactivation and the number of UL CCs configured to a UE in Rel-10 will be low, we think that it is enough to handle SRS transmission by RRC signaling in Rel-10.
Hitachi: No, if SRS transmission is not necessary, eNB would stop SRS transmission by RRC signaling. Therefore, we think that unnecessary SRS transmission would not be performed and it does not need to be linked to deactivation.
MediaTek: No. In TDD mode, periodic SRS can be used for DL scheduling. As for aperiodic SRS, it is controlled by PDCCH UL grant.
RIM: It is sufficient to disable SRS transmission through RRC signaling. Even though periodic SRS is disabled, the eNB can always schedule aperiodic SRS through PDCCH.

	Non-Adaptive Retransmissions
15 supporting companies [2010-10-04]

+ 2 companies thinks no change to specifications is needed to disable non-adaptive retransmissions [2010-10-04]
7 non-supporting companies, including ST/Ericsson and ALu [2010-10-04]
	Supporting companies:
Nokia and NSN: disabling non-adaptive retransmissions upon deactivation should be supported to avoid UL interference.
Huawei: Yes, non-adaptive retransmission should be stopped upon deactivation. In our understanding, normally one TB transmission can be finished after one or two HARQ attempts, so from eNB side, there is no problem to send deactivation command after all HARQ transmissions are finished. On the contrary, non-adaptive retransmission may lead to UL interference in A/N error case; and it is change to allow non-adaptive retransmission while adaptive retransmission is impossible.
ETRI: Yes, disabling non-adaptive retransmissions upon deactivation should be supported to avoid UL interference. In our view, it would be reasonable to follow the agreement related to DL, “Will go for option A, i.e. deactivation as soon as possible after receiving MAC CE. FFS if only after sending ACK; i.e. detailed timing FFS (RAN2#71)”.
CATT: Yes, disabling non-adaptive retransmission upon deactivation should be supported for three reasons:1) avoid UL interference; 2) even if retransmission is allowed, no HARQ feedback can be received in case of SIB2 scheduling is adopted; 3) Keep the same action as the DL retransmission treatment.
Samsung: Yes. In our understanding, when UL CC is deactivated, PHICH for the UL CC is also disabled. Hence if non-adaptive retransmission is not stopped, (or HARQ buffer is not flushed), we need to define how UE behave if buffer is filled with TB but HARQ feedback is not received. Just flushing the buffer would be simpler and cleaner.
Sharp: Yes, disabling non-adaptive retransmissions upon deactivation should be supported to avoid UL interference. We think UE is allowed to stop non-adaptive retransmission immediately after concerned DL CC deactivation.
InterDigital Communications: Yes. Disabling non-adaptive retransmissions upon deactivation should be supported to avoid UL interference. According to the current MAC specifications, for a TTI for which the corresponding uplink HARQ process has data in its buffer but does not have a valid uplink grant and HARQ_FEEDBACK = NACK, the UE should perform a non-adaptive retransmission. For a deactivated SCell UL, the specifications should either preclude any PUSCH transmissions, OR require that the UE stops monitoring PDCCH for uplink grants together with flushing of uplink HARQ buffers upon SCell deactivation.
HT mMobile: For DL deactivation, we have agreed that UE doesn’t receive PDCCH and PDSCH on a deactivated Scell and performs deactivation as soon as possible after receiving MAC CE. We think UL deactivation should follow the same rule. PUSCH transmission should be stopped upon deactivation, so non-adaptive retransmission should also be disabled.
NTT DOCOMO: Yes. To avoid UL interference on a SCell, in the case the SCell itself serves as the pathloss reference, and when the SCell is deactivated (DL) or the DL quality of the SCell becomes poor, any UL transmissions on the SCell should be stopped. Therefore, non-adaptive retransmissions in the UL should also be stopped. However, whether the HARQ buffer needs to be cleared to realize this behavior is FFS.
LGE: Yes. We think that flushing the buffer upon deactivation seems simpler. That is, if we allow a non-adaptive retransmission, specifications may need to further handle HARQ operations with the case where reception of PHICH is not possible due to the SCell DL deactivation.
Fujitsu: Yes, disabling non-adaptive retransmissions upon deactivation should be supported to avoid UL interference.
Intel: Yes. We should avoid unsynchronized operations. Once the state transition to deactivation is done, everything related should be stopped. This keeps things simple. Spec impact seems minimal on this.
ITRI: We agree UE should stop non-adaptive retransmission upon deactivation. And clearing the corresponding HARQ buffer may be the best way to achieve this.
HTC: We also think UE should disable non-adaptive retransmission to avoid UL interference, and anyway we agreed that PUSCH transmission on deactivated UL is not possible. However, we should still decide if the HARQ buffer needs to be cleared for this.
Non-supporting companies:
ASUSTeK: No, we don’t think UL interference is an issue because in LTE a UE is allowed to continue non-adaptive retransmissions after uplink SPS resource is released. Besides, eNB can choose to trigger the deactivation after all uplink transmissions on the concerned Scell have been finished or stop non-adaptive retransmissions by sending ACK. We think the same principle should apply here.
ZTE: not exactly. We think it relates to state of scheduling DL CC. if corresponding scheduling DL CC is active or it is PCell then UE can continue with non-adaptive retransmissions. Otherwise it seems quite unlikely UE will continue this non-adaptive after scheduling DL CC is activated once again. So we propose to leave it to UE’s implementation
Hitachi: No, even if UL functions are enabled/disabled by UL deactivation, deactivation can be performed after H-ARQ termination.
RIM: In terms of PHICH issue, in the UL, eNB knows whether there is pending HARQ retransmission on an UL CC. Based on implementation, eNB can decide when to deactivate the DL CC (SIB2 linked or cross carrier scheduling) that schedules the UL CC. The only potential issue is NACK to ACK error. However, the error rate is 0.1% so it should not be an issue that would cause UL interference. Therefore, there is no need to disable non-adaptive retransmission at the UE based on DL CC deactivation.
Supporting companies (but no change to specifications required:
Panasonic: We have the understanding that after the SCell UL is deactivated, no further PUSCH transmission is possible. Hence, after deactivation there cannot be further retransmissions. Therefore, no additional specification is necessary.
Pantech: It is reasonable that UE should disable non-adaptive retransmissions upon deactivation to avoid UL interference in Ack to Nack error case. However, we think that discussion for specification is not necessary since we already agreed that PUSCH transmission on deactivated UL SCC is prevented.

	Power headroom reporting
	RIM: if the DL scheduling reference of an UL CC is deactivated, we think there is no need to have PHR of the UL CC since this UL CC will not be scheduled anyway.


2.3 Control of Uplink Functionality for SCell UL
Current RAN2 agreements

For scheduling, the SCell UL/DL linking for a grant that is received without CIF (i.e. no cross-carrier scheduling) follows the “SIB2-based” linking configured using dedicated RRC signaling. In addition, RAN1#61 [4] has agreed that “each PDSCH/PUSCH CC can be scheduled only from a single DL CC”.
For pathloss reference, the PL reference for a SCell UL is configurable between SIB2-linked SCell DL and PCell DL. In addition, RAN4 [5] has indicated that while the pathloss estimate of a deactivated SCell DL may be less accurate due to less frequent measurements, it may still be possible to use such SCell DL as a pathloss reference.
Finally, the PCell cannot be deactivated and after handover all SCells DL are deactivated.

Latest discussions

During RAN2#71 [1], it was discussed whether a method to implicitly enable/disable SRS transmissions and reception of UL grants would be based on some linking to a DL CC, or using explicit signaling. Each alternative is listed below.
How is enabling/disabling of the above uplink functions controlled?
1) “SIB2 linking”; i.e.
When the SCell DL that is linked to a SCell UL via the dedicated “SIB2” configuration is (de/ac)tivated, the above functions are (dis/en)abled for the linked UL SCC.
Pros expressed during latest discussions:
· Typical scenario is to have pathloss reference and scheduling reference following the SIB2-linking;
· Simple approach;
Cons expressed during latest discussions:

· A SCell UL which is cross-carrier scheduled would be deactivated even if the SCell DL carrying the associated PDCCH (i.e. the one which schedules the SCell UL) is still active.
[Note from the email rapporteur: given an agreement that the UE would not monitor PDCCH for the deactivated SCell if that SCell is cross-carrier scheduled, the practical relevance of the above statement is not clear.]
· When a SCell DL is activated, the “SIB2-linked” SCell UL is also activated; this may be unnecessary in case the scheduler does not need additional uplink resource for uplink data.
2) “Pathloss Reference”
When the SCell DL that is configured as the pathloss reference for a SCell UL is (de/ac)tivated, the above functions are (dis/en)abled for that SCell UL.
Pros expressed during latest discussions:
· Pathloss estimate may not be sufficiently accurate for uplink (SRS, PUSCH) transmissions;
Cons expressed during latest discussions:

· When the PCell is configured as the PL reference, disabling is not possible.
3) “Scheduling Reference”
When the SCell DL carrying the PDCCH that is configured to schedule the SCell UL is (de/ac)tivated, the above functions are (dis/en)abled for the linked UL SCC.
Pros expressed during latest discussions:
· Allows implicit deactivation based on whether or not the SCell UL can be scheduled.
Cons expressed during latest discussions:

· When the PCell is used for cross-carrier scheduling of a SCell UL, disabling is not possible for that SCell UL.
4) Separate MAC Control
A MAC CE including an explicit bitmap representing the configured SCell UL(s) is defined, upon which reception the UE determines whether the above functions shall be (dis/en)abled for the indicated SCell UL.
Pros expressed during latest discussions:
· Possibility to keep a SCell UL active (or deactivated) even when linked SCell DL is deactivated (or activated) (only for cross-carrier scheduling);
Cons expressed during latest discussions:

· Separate SCell DL/UL (de)activation creates new combinations with related complexity;
Summary of the positions of participating companies:
	How would enabling/disabling of uplink functionality be controlled?

	Possible answers
	Input from participating companies

[insert company name and main motivation(s) in the row containing the preferred alternative]

	DL de/activation state: “SIB2-linking”
17 supporting companies [2010-10-04]


	Nokia and NSN for the benefits listed above.
ASUSTeK for the benefits listed above.
ZTE : Yes. PL reference is either SIB2 linked DL CC or PCell. If it is PCell, it will not be lost for SCell; if it is SIB2 linked DL CC, then nothing more is added.

Scheduling reference normally is bound with PL reference. If control signaling of SIB2 linked DL CC is not interfered, then it will become scheduling reference too. If it is interfered, then other DL CC will be scheduling reference. The other DL CC is either PCell or SCell. If it is PCell, it will not be deactivated; it could be also SCell, but the question is in Rel10 how is it likely? Based on this it seems SIB2-linking is sufficient at least in Rel10.
Panasonic for benefits listed above.
Huawei: Yes, it is sufficient and simple because no additional procedure is needed. For linking to “scheduling reference”, we cannot see the scenario to maintain more activated UL SCells than DL.
ETRI for the benefits listed above.
CATT: Yes, it is a simple way based on the consideration on the possible SIB2 pathloss reference configuration and cell-specific PDCCH search space.
Samsung: Yes. SIB2 linkage is usually PL linkage and scheduling linkage. And because UL and DL is grouped based on the SIB 2 linkage, search space for the Cell would be disabled when DL is deactivated. It means that it is almost impossible to be scheduled in an UL CC when SIB-2 linked DL CC is deactivated.
Sharp for the benefits listed above.
Pantech for the benefits listed above.
InterDigital Communications, for the benefits listed above.
NTT DOCOMO: Although our main motivation is to avoid UL interference on a SCell, in the case the SCell itself serves as the pathloss reference, and when the SCell is deactivated (DL) or the DL quality of the SCell becomes poor, we support alternative due to the following reasons:

-
This alternative ensures that UL transmissions on a SCell is stopped, when the SCell itself serves as the pathloss reference, and when the SCell is deactivated (DL).

-
This alternative may unnecessarily stop UL transmissions on a SCell, when the PCell serves as the pathloss reference, and when the SCell is deactivated (DL), but is a simple method.
LGE would prefer to have SIB2-linking for buffer flush purpose.
Fujitsu, for benefits listed above.
Intel: prefer to go with SIB2 linking. No additional spec change, such as new MAC CE, is needed. The pathloss reference option is not useful since it is either SIB2 linked or PCell, and PCell is never deactivated. The scheduling reference can be reconfigured via RRC if needed, and therefore should not be considered.
HTC: Yes for the benefits listed above and we also think the scheduling reference can be reconfigured via RRC if needed. However we still need to reconsider the UL activation based on SIB2-linking.

	DL de/activation state: “Pathloss Reference”
	

	DL de/activation state: “Scheduling Reference”
2 supporting companies [2010-10-04]
	RIM: In general, we don’t think there is a need to define explicit activation/deactivation state for an SCell UL. We don’t think UL activation/deactivation based on SIB2-linking is appropriate since as previously agreed in RAN2, pathloss reference may come from the PCell and cross-carrier scheduling can be performed from another serving cell other than the SIB2-linked DL CC. If the DL scheduling reference of an UL SCC is deactivated, the UE naturally does not perform blind decoding of the UL grant or any PUSCH transmission. So there is no need for defining explicit activation/deactivation state for an UL SCC based on scheduling reference. The main issue is when the DL scheduling reference is deactivated, we think the UE should not report the PH of the UL SCC since the PHR information will not be used by the eNB. However, not reporting PHR of an UL SCC does not mean we need to define explicit UL activation/deactivation state.
Qualcomm: We are surprised at the distribution of companies. It seems quite clear from first principles that the right criterion for deactivating an UL carrier is that the UE cannot use it, i.e., based on scheduling linking. The case identified in the text, where an UL carrier should be disabled even though the DL carrier that schedules it is enabled, seems more natural to handle through deconfiguration anyway.

	Separate MAC Control
3 supporting companies (including ITRI at least for the deactivation) [2010-10-04]
	HT mMobile: We have slight preference to separate MAC control considering the asymmetric traffic between UL and DL as well as variation of the channel quality. If there is light uplink traffic load and eNB doesn’t want to schedule the UL SCC for quite a while, separate MAC control can achieve such purpose. Or if the eNB detects bad channel quality of the UL transmission on the UL SCC, eNB can also deactivate the UL SCC through separate MAC control. From UE perspective, we don’t think there is any complexity, and UE can just follow the activation/deactivation command.
MediaTek. We think separate MAC Control can provide scheduling flexibility. For additional Scell UL grant, the Scell DL can be deactivated, which can reduce PDCCH blind decoding complexity.The reduction ratio increases as the number of Scell increases. 

The additional signaling can be implemtned by extending the MAC CE for Scell DL.


3 Conclusion
A total number of 26 companies have actively participated to the email discussion, out of which 21 companies thinks that the UE should have the possibility to enable/disable some uplink functionality. More specifically, 17 companies support SCell deactivation based on SIB2-linking at least for SRS and PDCCH monitoring, while 5 companies prefer not to have any specific procedure for enabling/disabling of UL functionality.

In addition, 17 companies also support disabling non-adaptive HARQ retransmissions (two of which thinks that no changes to the specifications is needed), while 5 companies are not supportive (two of which thinks that non-adaptive retransmissions should continue [Rapporteur note: the exact details to realize this are somewhat unclear, at least for the non cross-carrier scheduling case given that PHICH monitoring on the SIB2-linked SCell DL is needed]).

Given the input received during the email discussion, it is suggested that RAN2 discusses the following way forward:
Proposal Way Forward 1: RAN2 should consider agreeing to the following:

When an SCell DL is deactivated, the R10 UE shall also stop any SRS transmissions and stop monitoring PDCCH for grants for the SIB2-linked SCell UL, i.e. the SCell DL and the SIB2-linked SCell UL have the same activation/deactivation state.
Proposal Way Forward 2: 
RAN2 should consider agreeing to the following:

When an SCell DL is deactivated, the R10 UE shall also stop any autonomous non-adaptive HARQ retransmissions for the SIB2-linked SCell UL.
Proposal Way Forward 3: 
RAN2 should consider FFS whether or not, in a subframe for which the R10 UE transmits a PHR, a PHR value should be included for an SCell UL that is deactivated in that subframe. The discussion should be deferred to the Power Headroom Reporting agenda item.

In Appendix B, a text proposal based on the MAC CR introducing CA [R2-105220] exemplifying the above proposed way forward is included as an input from the rapporteur of the email discussion to the above proposed way forward, using the corresponding color coding (green and blue).
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5 Appendix A – Detailed Comments
Insert your company name and detailed comments for topics of sections 2.1, 2.2 and 2.3 here, if needed

On section 2.1 – need for enabling/disabling of uplink functionality for SCell UL
Input from Ericsson and ST-Ericsson [2010-09-23]:

We think this (No specific procedures for enabling/disabling of UL functionality is needed) is the best alternative due to its simplicity. Introducing a new procedure (UL SCC deactivation) to perform the same actions that could be accomplished using RRC reconfiguration increases complexity while providing little benefits.

In addition, according to our working assumption a glitch is not allowed when doing activation and deactivation which means that RF-retuning is not possible. However, the UE may deactivate baseband components autonomously to save power on non-scheduled uplink SCells. An additional UL SCC deactivation procedure would only allow battery saving with respect to blind decoding and it could be questioned if that is worth the effort .
Input from Alcatel-Lucent [2010-09-29]:

We think this (No specific procedures for enabling/disabling of UL functionality is needed) is sufficient for Rel-10. Both SIB2 and scheduling reference has limitations with asymmetric traffic and HetNet. We can further think of optimization in Rel-11. 

Input from Panasonic

RAN2 already decided that there cannot be more SCell UL configured than SCell DL. Hence, for the same motivation we should not support mechanisms that contradict above decision. SCell with active UL but deactivated DL would allow such unwanted configuration.

On section 2.2 – what uplink functionality it should be possible to enable/disable for SCell UL

Input from Panasonic

It is unclear if SRS can be sufficiently power controled, when PDCCH reception for SCell is not possible. This is a further motivation to suspend SRS transmission while UL is deactivated.

On section 2.3 – the method to control the enabling/disabling of uplink functionality for SCell UL

Input from Nokia/NSN [2010-09-15]

Since we have three DL references (SIB2, scheduling and pathloss), we thought it would be useful to analyse what happens for all possible combinations:
Activation/Deactivation Cases
	
	DL
	
	

	Case
	SIB2
	Scheduling
	Pathloss
	UL
	Deactivation

	1
	SCCx
activated
	PCC / SCCx,y
activated
	PCC / SCCx activated
	activated (can be scheduled and SRS sent)
	SIB2 linking ok

	2
	SCCx
activated
	SCCy
deactivated
	PCC / SCCx
activated
	cannot be scheduled but SRS sent ?
→ useless, leave UE behaviour unspecified
	SIB2 linking ok
In such cases, the network should first deactivate the SCell

	
	SCCx
activated
	SCCy
deactivated
	PCC / SCCx
deactivated
	N/A as PCC cannot be deactivated and SCCx cannot be activated and deactivated at the same time.
	

	3
	SCCx
deactivated
	SCCy 
activated
	PCC
activated
	can be scheduled, power control possible but when compared to case #4, it seems strange to allow different behaviour depending on the pathloss reference i.e. IE used for RRC reconfiguration 
→ error case, deactivated
	SIB2 linking ok

	4
	SCCx
deactivated
	SCCy 
activated
	SCCx
deactivated
	scheduling possible but no power control
→ useless, deactivated
	SIB2 linking ok

	5
	SCCx
deactivated
	SCCx,y
deactivated
	PCC / SCCx deactivated
	deactivated (cannot be scheduled and SRS not sent)
	SIB2 linking ok

	6
	SCCx
deactivated
	SCCx,y
deactivated
	PCC activated
	deactivated (cannot be scheduled and SRS not sent)
	SIB2 linking ok


Input from Panasonic

Regarding pathloss reference:Pathloss reference can be configured to be either PCell or SIB2-linked DL. PCell cannot be deactivated. Hence, UL (de)activation control by SIB2-linked DL carrier already encompasses the pathloss reference.

Regarding scheduling reference: If the DL of the SCell is as well scheduling the SCell, i.e. there is no cross-carrier scheduling, SIB2-linked DL and scheduling reference DL are identical. Hence, there is no difference.

If there is cross-carrier-scheduling by another SCell DL for the SCell, then in the case of the UL following the the scheduling reference,  deactivation of the cross-carrier-scheduling SCell DL would mean that the UL of the SCell is deactivated, but the DL of the SCell is still active, but cannot be scheduled. We think it is rather straight forward that when the eNB deactivates the cross-carrier-scheduling SCell DL it deactivates at the same time the cross-carrier-scheduled SCell DL as well. In this case is better suited to follow the the SIB2-linked DL for UL (de)activation.

Input from Ericsson and ST-Ericsson [2010-09-23]:

For the control of enabling/disabling of UL functions, except for cases in which the PCell is scheduling a UL SCell, linking based on the scheduling reference would be a sensible way to disable UL functionality (if deemed needed at all).
Input from ITRI [2010-10-04]:

We think we should consider methods to enable and disable UL functionality separately. For the method to disable UL function we think it may be OK to depend upon the deactivation of the SIB2-Linking DL CC. But for enabling of UL functionality, we don’t think it should depend on the activation of the SIB2-Linking DL CC. For example, when we consider multiple TA scenarios in later release, it is not always feasible to start SRS transmission once the SIB2-Linking DL CC is activated, because UL synchronization on the UL CC may have not achieved yet. Thus, we think at least some PHY/MAC signalling may be needed to enable SRS transmission for SCell UL.

Other inputs

Input from Ericsson and ST-Ericsson [2010-10-03]:

Ericsson thinks that the ongoing discussion about UL deactivation lacks one thing, namely the concept of UL activation.
[Note from the rapporteur – This last comment from Ericsson is somewhat unclear. The scope of the email discussion includes both SCell UL activation and deactivation (cf. Questions in respective sections); thus the rapporteur’s assumption is that all companies have considered this aspect very carefully.]

Currently, a majority of companies prefer a deactivation solution for the UL using the status of the SIB2-linked DL. If this is also used for activation of the UL it means that if an eNB wants the UE to use a particular deactivated UL Secondary Cell, it must first activate the SIB2-linked DL of this UL.
[Note from the rapporteur – I assume the above statement is only applicable to the case where cross-carrier scheduling is used for the SCell UL. For non cross-carrier scheduling, the SIB2-linked SCell DL would always need to be activated to enable transmission on the corresponding SCell UL given that both PDCCH for grant reception and PHICH for HARQ A/N feedback are needed on the SIB2-linked SCell DL]

Suppose this is done in subframe n, as the eNB transmits the Activation MAC CE. To our understanding, the UE may then able to receive data on the newly activated DL SCell in subframe n+4. As proposed by several companies, the UE is not required to blindly decode UL grants for the so far deactivated UL SCell. Therefore, the the eNB could transmit the UL grant no earlier than in subframe n+4. This grant becomes valid in subframe n+8. 

Consequently, we think that the proposed solution of UL activation/deactivation comes with a higher latency than its DL counterpart. We also urge other companies to think about this aspect of UL activation/deactivation.
[Note from the rapporteur – It is unclear how to report/interpret this view. My understanding is that Ericsson is now concerned about latency of the activation (using a MAC CE) of uplink functions that can be disabled in case cross-carrier scheduling is configured for a SCell UL; however Ericsson previously indicated a preference for relying on RRC reconfiguration to enable/disable uplink resources. It seems that the alternative of using L3 signalling represents a higher latency.]
6 Appendix B – Text Proposal to MAC CR (R2-105220)

The following is a text proposal to the CR introducing carrier aggregation in MAC, as an example of how the proposed way forward, if agreed, could be realized in a simple manner.
The part highlighted in green cover deactivation of SCell UL based on SIB2 linking, stopping of SRS transmissions and PDCCH monitoring requirements, while the parts highlighted in blue cover the non-adaptive retransmissions (if agreed).

-------------------------------------------------- Unmodified Sections/Text Omitted --------------------------------------------------
5.4.1
UL Grant reception

In order to transmit on the UL-SCH the UE must have a valid uplink grant (except for non-adaptive HARQ retransmissions) which it may receive dynamically on the PDCCH or in a Random Access Response or which may be configured semi-persistently. To perform requested transmissions, the MAC layer receives HARQ information from lower layers.

When timeAlignmentTimer is running and the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the UE shall for each TTI and for each activated Serving Cell:

-
if an uplink grant for this TTI has been received for this Serving Cell on the PDCCH for the UE’s C-RNTI or Temporary C-RNTI; or

-
if an uplink grant for this TTI has been received in a Random Access Response:

-
if the uplink grant is for UE’s C-RNTI and if the previous uplink grant delivered to the HARQ entity for the same HARQ process was either an uplink grant received for the UE’s Semi-Persistent Scheduling C-RNTI or a configured uplink grant:

-
consider the NDI to have been toggled regardless of the value of the NDI.

-
deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.

-------------------------------------------------- Unmodified Sections/Text Omitted --------------------------------------------------
5.X
Activation/Deactivation of SCells

If Carrier Aggregation is configured, the configured SCells are initially deactivated upon addition and after a handover. The network may subsequently activate and deactivate the configured SCells by sending the Activation/Deactivation MAC control element described in 6.1.2.X. Furthermore, the UE maintains a ca-DeactivationTimer timer per configured SCell and deactivates the associated SCell upon its expiry. The same initial timer value applies to all ca-DeactivationTimers and it is configured by RRC.
The UE does not monitor PDCCH for downlink assignments or uplink grants for a deactivated SCell. The UE is not required to perform CQI measurements and shall not report CQI/PMI/RI or transmit SRS for a deactivated SCell. If cross-scheduling is configured, the UE does not monitor PDCCH for downlink assignments or uplink grants associated with a deactivated SCell. 

The UE shall for each TTI and for each configured SCell:

-
if the UE receives an Activation/Deactivation MAC CE activating the SCell:

-
activate the SCell;

-
start the ca-DeactivationTimer associated with the SCell;

-
else, if the UE receives an Activation/Deactivation MAC CE deactivating the SCell:

-
deactivate the SCell;
-
flush all uplink HARQ buffers for the SCell;
-
stop the ca-DeactivationTimer associated with the SCell;
-
if PDCCH on the activated SCell indicates an uplink grant or a downlink assignment; or

-
if PDCCH on the scheduling DL Serving Cell indicates an uplink grant or a downlink assignment for the activated SCell:

-
restart the ca-DeactivationTimer associated with the SCell;

-
if the ca-DeactivationTimer associated with the activated SCell expires in this TTI:

-
deactivate the SCell;
-
flush all uplink HARQ buffers for the SCell;
NOTE:
The uplink grants and downlink assignments mentioned above cover initial transmissions and retransmissions.
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