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1. Introduction
In #68bis Valencia meeting, we have made following agreements on activation / deactivation of a CC.  

	Agreements for DL:

1) Will have separate activation / deactivation of CC
2) FFS if activation/deactivation would be per CC or common

3) On a deactivated DL CC, the UE does not receive PDCCH nor PDSCH. On an activated DL CC, the UE will receive PDSCH, and PDCCH if present

4) Will not have CQI like measurements on deactivated CC’s. Further measurement details FFS.

5) Will use L1 or MAC for activation  [FFS]

6) Will use L1 or MAC or implicit for deactivation [FFS]


However, we still have several points that we have to clarify regarding the activation. The DL CC activation in carrier aggregation was defined to achieve the UE battery power saving. However, the DRX operation could achieve very similar effect as described below :

When in RRC_CONNECTED, if DRX is configured, the UE is allowed to monitor the PDCCH discontinuously using the DRX operation specified in this subclause; otherwise the UE monitors the PDCCH continuously [in TS 36.321].

In #68 Jeju meeting, we also agreed that the common DRX scheme is baseline to develop the other items in carrier aggregation.

	Agreement: Common DRX as baseline

-   UE applies the same DRX operation to all configured carriers i.e. identical PDCCH active times on all CC’s


Note: if we have separate activation: UE applies the same DRX operation to all configured and activated carriers

-
CCx can always schedule PDSCH on any other configured (“and” activated (FFS)) CC


In this contribution, we discuss certain unclear points by comparing the activation/deactivation with the DRX scheme including the common DRX operation.
2. Activation with common DRX
In this section, we show several cases of the common DRX operation in activated, and configured but deactivated CCs based on the agreements. We assume the followings: 
1. UE is in RRC CONNECTED mode.
2. Special cell is defined within configured CCs but the primary CC (or anchor CC) is not considered.

·  Special cell is always configured.

·  Special cell could be activated or deactivated.

·  Activation / deactivation signalling sent to a UE via special cell for simplicity
1) UE applies the same DRX operation to all configured and activated CC

[image: image1.emf]CC1(Special Cell)

CC2

CC3

T

config 

RRC processing delay (15ms)

T

active

T

Data

T

Data

T

active

Configured Duration

C

C

2

 

a

c

t

i

v

a

t

i

o

n

C

C

3

 

a

c

t

i

v

a

t

i

o

n

C

C

3

 

d

e

a

c

t

i

v

a

t

i

o

n

C

C

2

 

d

e

a

c

t

i

v

a

t

i

o

n


Fig. 1. Common DRX operation in all configured and activated CC (1)

Fig. 1 shows a common DRX operation based on agreements of activation, if “and” in the agreements with the DRX scheme, the second box in section 1, means the sum of sets, configured + activated CCs. In this case, a UE should apply the same DRX operation to all configured and activated CCs, if a UE does not receive any DL data on each activated CC such as PDCCH, PDSCH and so on. However, this would bring a couple of unclear points on the relation between CC activation and DRX operation as follows:
Discussion point 1)

The difference ;
· between “activated” and “on duration” in DRX operation?

· between “configured but deactivated” and “activated but sleep” in DRX operation?

Discussion point 2)

Could we define the common DRX when a UE only satisfies the condition of “identical PDCCH active times on all CC’s”?
2) UE applies the same DRX operation to activated CCs only
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Fig. 2. Common DRX operation in all configured and activated CC (2)
If “and” means the intersection, a UE could apply the same DRX operation to only activated CCs. So, we could find the answers to the questions in case 1). Fig. 2 shows the concept of common DRX operation when a UE applies the same DRX operation to only activated CCs. It is intuitively obvious that a UE could save the battery power as reducing “on duration” operation with activation. In the last meeting, we had confirmed that the fast activation/deactivation could reduce significantly a UE’s power consumption [1]. Therefore, we could agree to use L1 or MAC signalling for activation instead of an RRC signalling. In this scenario, however, we would not need activation since DRX cycle period could be longer than fast activation/deactivation.
Discussion point 3)

Would we need the fast activation/deactivation when a UE adopts same DRX operation to activated CCs only?

3) UE applies the same DRX operation when UE has configured but deactivated CCs only.

[image: image3.emf]CC1(Special Cell)

CC2

CC3

T

No-DRX

T

Data

T

active

Configured Duration


Fig. 3 Common DRX operation when UE has configured but deactivated CCs only
Fig. 3 shows the concept of common DRX operation when a UE has configured but deactivated CCs only. In this scenario, activation means “always on” and deactivation means “always off when activated CCs exist”. Therefore, if a UE has one or more activated CCs, the UE does not need to do DRX operation across all configured CCs since the UE could receive PDCCH and PDSCH continuously via activated CCs. When an eNB decides to activate other CC, the eNB could send to a UE the signalling to activate it via one of activated CCs since the eNB already knows which one is activated. However, a UE can not go into sleep even when there is no DL data transmission via activated CCs. Moreover, if link reliability of activated CCs would be worse, an eNB might not be able to activate other CCs since an eNB could only activate the other configured CCs through activated CCs. Although this scenario has issues as described so far, it could achieve the expected power saving gain as shown in [1] with fast activation/deactivation. Hence, we propose below on activation/deactivation with common DRX.
Proposal : To clarify the details on activation/deactivation with regard to a UE power saving under common DRX based on the scenario 3)
3. Conclusion
We suggest a proposal on activation/deactivation with common DRX.
Proposal : To clarify the details on activation/deactivation with regard to a UE power saving under common DRX based on scenario 3)
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