3GPP TSG-RAN WG2 Meeting #71bis
R2-105529
Xian, China, 11th  – 15th October 2010
Agenda item:

7.1.1.2
Source:
Nokia Corporation, Nokia Siemens Networks 
Title:
Uplink Activation & Deactivation of SCells
Document for:

Discussion and Decision

1
Introduction
Activation/deactivation of UL SCell has been extensively discussed in several RAN2 meetings.. We discuss some related issues and make some proposals.

2
UL CC activation and deactivation
2.1
Pathloss and timing reference
RAN2 has introduced the activation/deactivation of SCells in the downlink for power saving purposes. RAN2 has also agreed that the UE is required to be able to transmit PUSCH transmissions on any configured UL SCell when scheduled on PDCCH. But for a UE to be able to transmit on an UL SCell, it has to maintain up-to-date pathloss estimate and timing references. This requires the UE to perform frequent measurements of the corresponding DL SCell which is used as reference for pathloss estimate (for power control) and timing. Such frequent monitoring precludes the possibility for power saving in a deactivated DL SCell. 

In order to maintain the power saving properties of the activation/deactivation mechanism, it is therefore proposed to preclude such monitoring, i.e. forbid UL cross-carrier scheduling of an UL SCell for which the corresponding DL SCell is not activated and link the deactivation of an UL SCell to the deactivation of the corresponding DL SCell which is used as reference for pathloss estimate (for power control) and/or timing. If the pathloss/timing reference is deactivated, it is natural to assume that the corresponding UL SCell is also deactivated and then no UL transmissions inScell are allowed. Furthermore, there is no harm for the network to keep DL SCell activated while eNB schedules the corresponding UL SCell.

Observation 1: No UL SCell transmissions (PUSCH or SRS) should be allowed if the pathloss or timing reference is deactivated.

According to RAN2 decisions, pathloss refernce can be either the SCell DL or the PCell, timing reference in Rel10 can always be the PCell.

2.2
Deactivation of scheduling serving cell

It has been decided that a SCell can be scheduled only from one serving cell, either the same Scell or another serving cell (called here the scheduling serving cell). If the scheduling serving cell is deactivated, then UL grants cannot be received for the SCell and thus no PUSCH transmission is possible.
Observation 2: UL PUSCH transmissions are stopped when scheduling serving cell is deactivated. No need for SRS either.

2.3
PDCCH search space and blind decoding
RAN1 has agreed that the 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 is the number of active downlink secondary component carriers, [N_UL_SCC is 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] and N_ULM_CC is 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].

Note: […] is subject to RAN2 decision on activation / deactivation of UL CCs.
So for the case of cross carrier scheduling, if we do not deactivate the SCell UL, UE still needs to check search space for SCell #1 even if DL of SCell #1 is deactivated, and the actual number of blind decodings would increase by 16 or 32 depending on whether MIMO is configured or not.
Observation 3: Actual number of blind decodes is higher if PUSCH transmissions in UL SCell are allowed even when DL SCell is deactivated.

The following table summarizes the different cases for UL deactivation.

Table 1: 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


Based on the observations in the previous subsections, it is simplest to stop any UL transmissions in a SCell if the DL of the SCell is deactivated.
Proposal 1: UL Scell transmission should follow DL Scell deactivation, i.e., transmissions in UL Scell are only allowed if the corresponding DL Scell is activated.

When the corresponding DL SCell is activated, no explicit UL activation is needed since UL SCell can be scheduled simply by sending UL grant for an activated SCell.

Proposal 2: Explicit UL activation is not needed, i.e., UE can be scheduled on any UL SCell for which the corresponding DL SCell is activated. Therefore, we can speak about SCell activation/deactivation.
It has been argued that in addition to (DL) SCell activation explicit UL activation/deactivation is needed to switch periodic SRS on/off. If periodic SRS is (not) needed when SCell is activated, it can be (de)configured with RRC signalling. Furthermore, RAN1 is specifying an aperiodic SRS which is suitable for getting SRS from SCells.

Proposal 3: Periodic SRS follows SCell activation/deactivation. If SRS is (not) needed when SCell is activated, it can be (de)configured with RRC, i.e., there is no need for explicit MAC level activation/deactivation for SRS.

For deactivated SCells we assume that there will be no UL transmission (PUSCH or SRS).
3
Conclusion
UL activation/deactivation was discussed and following proposals were made:
Proposal 1: UL Scell deactivation should follow DL Scell deactivation, i.e., transmissions in UL Scell are only allowed if the corresponding DL Scell is activated.

Proposal 2: Explicit UL activation is not needed, i.e., UE can be scheduled on any UL SCell for which the corresponding DL SCell is activated. Therefore, we can speak about SCell activation/deactivation.
Proposal 3: Periodic SRS follows SCell activation/deactivation. If SRS is (not) needed when SCell is activated, it can be (de)configured with RRC, i.e., there is no need for explicit MAC level activation/deactivation for SRS.
The corresponding changes to 36.300 are given below:

Beginning of Text Proposal
11.2
Activation/Deactivation Mechanism

To enable reasonable UE battery consumption when CA is configured, an activation/deactivation mechanism of SCells is supported (i.e. activation/deactivation does not apply to PCell). When an SCell is deactivated, the UE does not need to receive the corresponding PDCCH or PDSCH, cannot transmit in the uplink, nor is it required to perform CQI measurements. Conversely, when an SCell is active, the UE shall receive PDSCH and PDCCH (if the UE is configured to monitor PDCCH from this SCell), and is expected to be able to perform CQI measurements. 
The activation/deactivation mechanism is based on the combination of a MAC control element and deactivation timers. The MAC control element carries a bitmap for the downlink activation and deactivation of SCells: a bit set to 1 denotes activation of the corresponding SCell, while a bit set to 0 denotes deactivation. With the bitmap, SCells can be activated and deactivated individually, and a single activation/deactivation command can activate/deactivate a subset of the SCells. One deactivation timer is maintained per SCell but one common value is configured per UE by RRC. The deactivation timer of SCelln is started or restarted when:

-
SCelln is activated;

-
PDCCH on SCelln indicates an uplink grant or downlink assignment;

-
PDCCH on the scheduling DL CC indicates a downlink assignment for SCCn.

At reconfiguration without mobility control information:

-
SCells added to the set of serving cells are initially “deactivated”;

-
SCells which remain in the set of serving cells (either unchanged or reconfigured) do not change their activation status (“activated” or “deactivated”).

At reconfiguration with mobility control information (i.e. handover):

-
SCells are "deactivated" up to contention resolution.
End of Text Proposal































































