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In RAN2#100 meeting, some agreements related to new SCell fast activation state were reached as follows [1]. 
Agreements:
	Introduce a New SCell fast activation state as follows:
		1) Not introduce L1 signalling
		2) Only period CQI report based on CRS
		3) without PDCCH monitoring

Agreements:

1	Transition between legacy SCell deactivated state and fast activation state is via MAC-CE (i.e., similar to legacy).
2	Legacy state transition mechanisms are applicable for transition between legacy SCell activated and SCell deactivated states.

And in RAN2#101 meeting, further discussion continued and more details were made clear.

Agreements:
1	Use “Dormant SCell state” as the name of the new Scell state and use ”Hibernate” as the action for moving from Activated SCell state to Dormant Scell state if necessary.
2	Dormant Scell follows PCell DRX for CQI/RRM measurement report triggering.
3	Additional new MAC CE is needed for state transition in/out of the dormant state. Legacy MAC CE is still used as in Rel-10 CA.
4	Define a MAC CE for state transition from activated SCell state to the dormant SCell state. 
5    It is supported that UE transits from dormant state to deactivate state.

Although it has been agreed that a new MAC CE is needed for state transition, some further design such as the payload form still need to be clarified. In this document, we continue to discuss the detail of payload form for new MAC CE.
2	Discussion
When the dormant state is introduced, there are three states for a SCell. How to set the SCell state accurately is a problem. As one new MAC CE has been discussed for the activation and deactivation of dormant state, eNB may indicate a SCell state by the combination of two MAC CEs. In our companion paper [2], we discuss a potential solution. When a SCell set into dormant state by the new MAC CE, it will ignore the state indication in activation/deactivation MAC CE. When a SCell is set out of dormant state, it’s state is based on the state indication in activation/deactivation MAC CE.
It is still very complex to indicate a SCell state by the combination of two MAC CEs. Given the agreement to introduce new MAC CE, the payload form can be redesigned to simplify the indication. There are two options to contain three SCell states in one MAC CE.
Option 1: two bits are used to indicate one SCell state.
There is only one bit for SCell state in current activation/deactivation MAC CE, bit 1 represents actiation state and bit 0 represents deactivation state. When the number of states increases, it is natrual to increase bits used too. So two bits can represent three states, e.g. bits ”00” represent activation state, bits”01” represent deactivation states, bits “10” represent dormant state. The payload structure is illustrated in Figure 1.


Figure 1 MAC control element of two octets
Option 2: flexible payload structure
 Based on the payload form of current activation/deactivation MAC CE, the Reserved bit can be changed to Extension bit to indicate if the second byte is available to accommodate three SCell state, and a state transition diagram of the  state transition process as shown in Figure 2.


Figure 2 state transitions based on new MAC CE with flexible payload size
As shown in the figure 3 and figure 4, if bit E equals to ‘0’, there will be only one byte for payload, and this Ci field indicates the activation/deactivation status of the SCell with SCellIndex i as usual. Optionally this Ci field indicates activation state and the dormant state of the SCell with SCellIndex I, which can enable a simple transition between activation state and the dormant state. 
If bit E equals to ‘1’, there will be two bytes for payload, this (Ci,0, Ci,1) field indicates the activation/ dormant /deactivation status of the SCell with SCellIndex i. The (Ci,0, Ci,1) field is set to (1, 1) to indicate that the SCell with SCellIndex i shall be activated. The (Ci,0, Ci,1) field is set to (1, 0) to indicate that the SCell with SCellIndex i shall be in dormant state. The (Ci,0, Ci,1) field is set to (0, 0) to indicate that the SCell with SCellIndex i shall be deactivated.  And UE can ignore the (Ci,0, Ci,1) field with value of (0, 1). The same extension mechanism can also be applied to Activation/Deactivation MAC control element of four octets. By using the Reserved bit the current MAC CE can also indicate the new dormant state, in this way no new LCID is needed.


Figure 3 Activation/Deactivation MAC control element of one octet


Figure 4 Activation/Deactivation MAC control element of two octets
Considering it may not need to indicate three SCell state all the time , 1 bit is enough for transition between two states, e.g. activation state and dormant state. So a flexible payload sturcture is beneficial to reduce signaling overhead. And we have the following proposal:
Proposal: Based on the payload form of current activation/deactivation MAC CE, the reserved bit can be changed to Extension bit to indicate if the second byte is available to accommodate three SCell state. 
3	Conclusions
In this document, we continue to discuss about the payload form for newly designed MAC CE, and we have the following proposal:
Proposal: Based on the payload form of current activation/deactivation MAC CE, the reserved bit can be changed to Extension bit to indicate if the second byte is available to accommodate three SCell state.   
4	References
[1] Chairman notes, 3GPP TSG-RAN WG2 Meeting #100, Reno, Nevada, 27 November- 1 December 2017
[2] Chairman notes, 3GPP TSG-RAN WG2 Meeting #101, Athens, Greece, 26 Feb- 2 Mar 2018
[3] R2-1714288 euCA MAC running CR (Rel-15)
3GPP
image2.emf
Activation state

Deactivation state Dormant state

N

e

w

M

A

C

C

E

 

(

o

n

e

 

b

y

t

e

 

p

a

y

l

o

a

d

)

C

i

f

i

e

l

d

 

i

s

 

s

e

t

 

t

o

 

"

1

"

O

r

N

e

w

M

A

C

C

E

 

(

t

w

o

 

b

y

t

e

s

 

p

a

y

l

o

a

d

)

(

C

i

,

0

,

 

C

i

,

1

)

 

f

i

e

l

d

 

i

s

 

s

e

t

 

t

o

 

(

1

,

 

0

)

N

e

w

M

A

C

C

E

 

(

o

n

e

 

b

y

t

e

 

p

a

y

l

o

a

d

)

C

i

f

i

e

l

d

 

i

s

 

s

e

t

 

t

o

 

"

0

"

O

r

N

e

w

M

A

C

C

E

 

(

t

w

o

 

b

y

t

e

s

 

p

a

y

l

o

a

d

)

(

C

i

,

0

,

 

C

i

,

1

)

 

f

i

e

l

d

 

i

s

 

s

e

t

 

t

o

 

(

1

,

 

1

)

N

e

w

M

A

C

C

E  

(

t

w

o

 

b

y

t

e

s

 

p

a

y

l

o

a

d

)

(

C

i

,

0

,

 

C

i

,

1

)  

f

i

e

l

d

 

i

s

 

s

e

t  

t

o

 

(

1

,

 

1

)

N

e

w

M

A

C

C

E

 

(

t

w

o

 

b

y

t

e

s  

p

a

y

l

o

a

d

)

(

C

i

,

0

,  

C

i

,

1

)

 

f i

e

l

d

 

i

s

 

s

e

t  

t

o

 

(

0

,

 

0

)

NewMACCE (two bytes payload)

(C

i,0

, C

i,1

) field is set to (1, 0)

NewMACCE (two bytes payload)

(C

i,0

, C

i,1

) field is set to (0, 0)


Microsoft_Visio_2003-2010_Drawing2.vsd
Activation state


Deactivation state


Dormant state


New MAC CE (two bytes payload)
(Ci,0, Ci,1) field is set to (1, 1)


New MAC CE (two bytes payload)
(Ci,0, Ci,1) field is set to (0, 0)


New MAC CE (one byte payload)
Ci field is set to "1"
Or
New MAC CE (two bytes payload)
(Ci,0, Ci,1) field is set to (1, 0)


New MAC CE (one byte payload)
Ci field is set to "0"
Or
New MAC CE (two bytes payload)
(Ci,0, Ci,1) field is set to (1, 1)


New MAC CE (two bytes payload)
(Ci,0, Ci,1) field is set to (1, 0)


New MAC CE (two bytes payload)
(Ci,0, Ci,1) field is set to (0, 0)



image3.emf
Oct 1 C

6

C

7

C

5

C

4

C

3

C

2

C

1

E


Microsoft_Visio_2003-2010_Drawing3.vsd
C5


C4


C3


C2


C1


E


Oct 1


C6


C7



image4.emf
Oct 1

C

6,0

C

7,0

C

5,0

C

4,0

C

3,0

C

2,0

C

1,0

E

Oct 2

C

6,1

C

7,1

C

5,1

C

4,1

C

3,0

C

2,1

C

1,1

R


Microsoft_Visio_2003-2010_Drawing4.vsd
Oct 1


C6,0


C7,0


C5,0


C4,0


C3,0


C2,0


C1,0


E


Oct 2


C6,1


C7,1


C5,1


C4,1


C3,0


C2,1


C1,1


R



image1.emf
Oct 1

C

6,0

C

7,0

C

5,0

C

4,0

C

3,0

C

2,0

C

1,0

R

Oct 2

C

6,1

C

7,1

C

5,1

C

4,1

C

3,0

C

2,1

C

1,1

R


Microsoft_Visio_2003-2010_Drawing1.vsd
Oct 1


C6,0


C7,0


C5,0


C4,0


C3,0


C2,0


C1,0


R


Oct 2


C6,1


C7,1


C5,1


C4,1


C3,0


C2,1


C1,1


R



