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1 Introduction

In last RAN 2 meeting, the following is agreed [3]:

· We aim to support all the scenarios listed in R2-150372 unless severe issues are identified. 

The intention of this is to support independent configuration of PUCCH groups and TAGs as stated  in the running TS36.300 CR[1] below:

Intention is to support independent configuration of PUCCH groups and TAGs
Each SCell must belong to one TAG, either pTAG or sTAG. For PUCCH SCell, it belongs to either the pTAG or one of the sTAG. This is the same for SCells associated to the PUCCH SCell. Here, the associated SCells refer to those being served by PUCCH SCell for UL UCI transmission.  
In this contribution, it discusses the SRS resources/configuration and the PUCCH resources/configuration of the PUCCH SCell when the TAT of the TAG that the PUCCH SCell belongs to expire.
2 Discussion
2.1 Rel-12 UE behaviour when the TAT of the TAG expires

The following is the legacy behaviour from TS36.321 [2]:

when a timeAlignmentTimer expires:

-
if the timeAlignmentTimer is associated with the pTAG:
-
flush all HARQ buffers for all serving cells;

-
notify RRC to release PUCCH/SRS for all serving cells;

-
clear any configured downlink assignments and uplink grants;

-
consider all running timeAlignmentTimers as expired;

-
else if the timeAlignmentTimer is associated with an sTAG, then for all Serving Cells belonging to this TAG:
-
flush all HARQ buffers;

-
notify RRC to release SRS.
When the TAT of a pTAG expires, the HARQ buffers for all serving cells are flushed and the SRS resources and configuration for all serving cells are released. For the PCell, the PUCCH resources and configuration are released.
When the TAT of a sTAG expires, the HARQ buffers for all serving cells belonging to the sTAG are flushed and the SRS resources and configuration for all serving cells belonging to the sTAG is released.
The corresponding PUCCH/SRS release request and SRS release request in the RRC specification:
Upon receiving a PUCCH/ SRS release request from lower layers, the UE shall:

1>
apply the default physical channel configuration for cqi-ReportConfig as specified in 9.2.4 and release cqi-ReportConfigSCell, for each SCell that is configured, if any;

1>
apply the default physical channel configuration for soundingRS-UL-ConfigDedicated as specified in 9.2.4, for all serving cells;

1>
apply the default physical channel configuration for schedulingRequestConfig as specified in 9.2.4;

Upon receiving an SRS release request from lower layers, the UE shall:

1>
apply the default physical channel configuration for soundingRS-UL-ConfigDedicated, as specified in 9.2.4, for the cells of the concerned TAG;

In the following section, the relationship between the TAT of PUCCH serving cell expiry and the associated SCells is discussed 

2.2 PUCCH SCell and associated SCells

The followings are all the possible relationship between the TAG of the PUCCH SCell and it associated SCells:
· S1: PUCCH SCell and its associated Scells belong to pTAG
· S2: PUCCH SCell and its associated Scells belong to same sTAG
· S3: PUCCH SCell belongs to pTAG and associated Scells belongs sTAG
· S4: PUCCH SCell belongs to sTAG, its associated Scells belongs pTAG
· S5: PUCCH SCell and associated Scells belongs to different sTAGs
The following table gives an overview of the corresponding UE behaviour:

	Combinations
	PUCCH SCell
	Associated SCells
	TAT expiry

	S1
	pTAG
	pTAG
	Legacy TAT of pTAG expiry behaviour applies for all serving cells. In addition, the PUCCH configuration of all the PUCCH SCells should be released

	S2
	sTAG#N
	sTAG#N
	Legacy TAT of sTAG expiry behaviour applies for all the serving cells belinging to the sTAG. In addition, the PUCCH configuration of all the PUCCH SCells belonging to sTAG#N should be released

	S3
	pTAG
	sTAG
	If the TAT of pTAG expires, the UE behaviour is the same as S1.
If the TAT of sTAG expires, the legacy TAT of sTAG expiry behaviour applies for all serving cells belonging to the sTAG.

	S4
	sTAG
	pTAG
	If TAT of sTAG expires, other than the behaviour as stated in S2, the question is what happens to the SRS and handling of the associated SCells in pTAG?
If TAT of pTAG expires, it is the same as S1

	S5
	sTAG#N
	sTAG#M
	If TAT of sTAG#N expires. Other than the behaviour as stated in S2, the question is what happens to the SRS and handling of the associated SCells in sTAG#M?
If TAT of sTAG#M expires, the legacy TAT of sTAG expiry behaviour applies for all serving cells belonging to the sTAG.


Proposal#1: When a TAT of a TAG expires, PUCCH of all the PUCCH SCell belonging to the TAG should be released for the same reason as in Rel-11 (i.e.to prevent UL interference due to PUCCH transmission).
In S4 and S5 (highlighted yellow), the PUCCH Scell and its associated Scells is in different UL SYN status. 
Observation#1:  When the TAT of a sTAG which a PUCCH SCell belongs to expires, the behaviour of the associated SCell in a different TAG (pTAG or sTAG) is not currently specified. 

It is clear that this is either an error case or a deliberate action from the network. For the former case, the error can occur due to e.g. a loss in RRC message to reconfigure the PUCCH group of the associated SCells or MAC timing advance for the TAG. These errors are normally rare. But if it happens, the network should be able to detect it since the PUCCH (e.g. CQI and ACK/NACK) expected by the eNB is not received. The eNB can then reconfigure the PUCCH of those associated SCell. Hence no further UE action is probably needed. For the latter, the eNB is in control of the situation and it would not send further UL/DL assignment to those associated SCells until it has reconfigured their PUCCH (See [3]) and ACK the UL. Again there is no need for further UE action. The benefit is that there is no impact to the specification (i.e. the existing TAT expiry procedure in TS36.321 remains as it is).
Alternatively, in both cases (error case or deliberate action by eNB), the UL of those SCells associated to the PUCCH SCell but in a different TAG to the PUCCH SCell can also be stopped as though they are in the same TAG as the PUCCH SCell. Even though this has slight specification impact on the TAT expiry (i.e. not only UL of the serving cell related to a TAG which has its TAT expired has to be stopped, the UL of the SCells associated to PUCCH SCells affected have to be stopped), it aligns with the agreement on deactivation: (‘While PUCCH SCell is deactivated, the other SCells belonging to that PUCCH SCell should not be activated.’) 

We have a slight preference for stopping the associated SCells as it prevents continuous UL transmission from SCell when the associated PUCCH has been stopped.
Proposal#2: When the TAT of a sTAG which a PUCCH SCell belongs to expires, the UL transmission (i.e. SRS, PUSCH etc.) of the associated SCell belonging to other TAGs should be stopped. This is achieved in the same way as though the TAT of the TAG which the associated SCell has expired (i.e. flushed the HARQ buffer and notify the RRC to release SRS of those associated SCells)
3 Conclusion

It is recommended that RAN 2 discusses the following observation and proposal:
Proposal#1: When a TAT of a TAG expires, PUCCH of all the PUCCH SCell belonging to the TAG should be released for the same reason as in Rel-11 (i.e.to prevent UL interference due to PUCCH transmission).

Observation#1:  When the TAT of a sTAG which a PUCCH SCell belongs to expires, the behaviour of the associated SCell in a different TAG (pTAG or sTAG) is not currently specified. 

Proposal#2: When the TAT of a sTAG which a PUCCH SCell belongs to expires, the UL transmission (i.e. SRS, PUSCH etc.) of the associated SCell belonging to other TAGs should be stopped. This is achieved in the same way as though the TAT of the TAG which the associated SCell has expired (i.e. flushed the HARQ buffer and notify the RRC to release SRS of those associated SCells)
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