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1 Introduction
The agreements for UL ACT/DEACT in RAN2 #71 meeting are [1]:

[image: image1]
Based on the first agreement, there is no Scell UL ACT/DEACT issue if the scheduling reference cell is the SIB-linked cell. However, the Scell UL scheduling is still under discussion if the scheduling cell is not the SIB-linked one (i.e., cross-carrier scheduling). Three possible options were discussed in the last meeting. In this document, we share our viewpoints for this issue. 
2 Discussion on Scell UL scheduling
For the three options, we think the corresponding scheduling principles are:

- Option-A: UE monitors the PDCCH decoding for Scell UL allocation in the UE-specific space of Pcell regardless of the Scell DL state.
- Option-B: the Scell UL state is synchronized with the Scell DL one. If MAC CE for Scell DL deactivation is received, the UE stops monitoring Scell UL grant.

- Option-C: The states of Scell DL and Scell UL are independent. The UE monitors Scell UL grant by explicit UL ACT/DEACT command.

In the following, we evaluate the three options by PDCCH decoding blind complexity and SRS control.
PDCCH blind decoding complexity
In RAN1#62 [2], the agreements for PDCCH blind decoding and search space are as follows:
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In Rel-10, there are at most two cells for carrier aggregation; that is, one Pcell and one Scell. Based on the blind decoding equation, we can calculate the blind decoding complexities for the three options, which are given in Table 1. From the table, we have the following findings:
- The blind decoding complexity is the same for Option-A and Option-C.

- Compare to Option-B, Option-A/C can have lower blind decoding complexity in the Scell UL-only case (i.e., the Scell DL is deactivated). The reduction ratio is 14.8% (MIMO) or 21% (no MIMO case). Actually, the reduction ratio of decoding complexity would increases if more cells are aggregated in later LTE release.
Although the traditional understanding of traffic pattern is downstream-dominant, the traffic volume of upstream increases quickly. Future handsets would be equipped with more multimedia modules, such as camera and music processing. We think, in some use cases such as uploading in smartphone, UE may request for additional UL resource. Therefore, we think the Scell UL-only scenario deserve some consideration. For the asymmetric traffic transmission, Scell UL can not be implicitly or explicitly activated in Option-B without the activation of Scell UL.
Observation 1: Option-A/Option-C can have lower blind decoding complexity in asymmetric transmission scenario.

	
	Scell UL+DL (w/o MIMO)
	Scell UL-only
	Scell DL-only

	Option-A
	108/76
	92/60
	108/76

	Option-B
	108/76
	108/76
	108/76

	Option-C
	108/76
	92/60
	108/76


Table 1: PDCCH blind decoding complexity for the three options
SRS control
In addition to periodic SRS, aperiodic SRS would be introduced in Rel-10. We discuss the two SRS mechanisms separately.

Periodic SRS

In Rel8/9, periodic SRS is configured and released by RRC. Our understanding is that linking MAC CE to SRS suspension is a kind of further optimization. Option-B and Option-C can have the optimization, but Option-A cannot because of no explicit MAC CE.

Aperiodic SRS
In RAN1 60bis meeting, it is agreed that: in case of aperiodic sounding, triggering is at least by PDCCH UL grants [3]. Based on the agreement, the SRS transmission is implicitly controlled along with UL grant. The control of aperidoc SRS is irrelevant to Scell UL scheduling method.
Observation 2: Option-B and OptionC, periodic SRS can be suspended for power saving when Scell UL is deactivated.

Observation 3: The control of aperidoc SRS is irrelevant to Scell UL scheduling method.
Although suspension of periodic SRS transmission along with Scell UL deactivation can save some power, there might be some control overhead. The periodic sounding is not only applied for UL transmission but also downlink scheduling. In TDD mode, periodic sounding can be applied for frequency-dependent scheduling in the downlink direction. It may happen that UE still needs to send periodic SRS even though Scell UL is deactivated. Therefore, additional signaling control is required for option-C to employ the power saving gain.
Observation 4: Option-C may not be able to provide additional power saving gain in some scenarios.
3 Conclusion
In this contribution, we evaluate the three options by PDCCH blind decoding complexity and SRS control issues. Based on the observations, we think Option-A and Option-C can achieve lower blind decoding complexity than Option-B. The reduction ratio of blind decoding complexity would be increase if more Scells are aggregated. We also discuss the SRS control issue. We think linking SRS transmission to Scell UL activation/deactivation is a kind of optimization. Some additional signalling overhead is required.
Based on the above analysis, we prefer Option-A/Option-A over Option-B. Since Option-C can provide addition complexity reduction by dynamically activating some Scells, we think Option-C is the best one among the three options.
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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.





Three solution directions (FFS):


Option-A) No lower layer control for UL SRS stopping/search space limitation is needed [7]


Option-B) SRS stopping/search space limitation linked to DL deactivation, e.g: [14]


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 transmissions 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 ?





Option-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 ? [4]


- SRS stopping /search limitation control by explicit control in MAC








Uplink MIMO is supported by introducing a transmission mode in the UL with a new DCI format that is only transmitted in the UE specific search space on PDCCH and is not bit aligned to any DCI format.


The UE does not monitor the common search space on any secondary component carrier


Note that this implies the following:


Actual number of blind decodes is up to: 


44 + 32 x N_DL_SCC + 16 x N_UL_SCC + 16 x N_ULM_CC, where 


N_DL_SCC: the number of active downlink secondary component carriers, 


N_UL_SCC: the number of secondary uplink component carriers which are possible to grant by an active downlink component carrier that is not the SIB2 linked component carrier


N_ULM_CC: the number of configured component carriers for UL MIMO which has an active SIB2 linked downlink component carrier or is possible to grant by an active downlink component carrier that is not the SIB2 linked component carrier.
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