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Discussion/Decision
1 Introduction

Upon TAT expiry or D-SR failure, UE release PUCCH resource autonomously. The expectation is that ENB is somehow aware of autonomous release and reallocate the resource if needed. In this paper, it is investigated whether ENB is always able to know it or not. It is further discussed how REL-10 UE behaviour should be defined upon TAT expiry/D-SR failure. Note that UE behaviour only upon TAT expiry is discussed since that upon D-SR failure is same.
2 Discussion
REL-8 TAT expiry
TA Timer value is in the range between 500 msec and infinity. 
-- ASN1START

TimeAlignmentTimer ::=




ENUMERATED {













sf500, sf750, sf1280, sf1920, sf2560, sf5120,













sf10240, infinity}

-- ASN1STOP

When TA Timer expires, UE-MAC requests UE RRC to release PUCCH/SRS, which performs following actions to release CQI/SRS/D-SR recourse. 
	5.3.13
UE actions upon PUCCH/ SRS release request

Upon receiving a PUCCH/ SRS release request from lower layers, the UE shall:

1>
apply the default physical channel configuration for CQI-ReportConfig and cqi-Mask if configured as specified in 9.2.4;

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

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


Meanwhile, it may happen that TA timer expires without ENB knowing it as described in the figure below.
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It may happen when TA command sent by ENB suffers from NACK to ACK error. From then on, ENB assumes UE is in-sync, while UE is actually out-of-sync. The problem would be temporal because ENB will detect DTX of periodic PUCCH (e.g. CQI/SRS) sooner or later. 
The principle observed here is that upon TAT expiry/D-SR failure no uplink transmission shall be possible. The principle is realized by releasing PUCCH resource where uplink transmission is performed actively and/or periodically. 
REL-10 TAT expiry
REL-10 UE behaviour upon TAT expiry should inherit REL-8 behaviour. In addition, following points need to be discussed.

· Issue 1: Whether or not to release dedicate AN resource for SCells 
· Issue 2: Whether or not to deactivate SCells
On the first issue, releasing AN resource seems align with the principle (i.e. all the dedicate uplink resource is released upon TAT expiry). However, one concern may arise on the ambiguity during the random access procedure.

Let’s assume following scenario;
· UE is configured with neither SRS nor D-SR.

· UE is configured with CQI of very long interval.

· TAT expires in UE due to NACK-to-ACK error of TA command.

· Before ENB is able to detect DTXed CQI, UL data arrives. UE initiates random access procedure.

· Since ENB does not know that UE has released AN resource for SCell, ENB would schedule the UE in the SCell for contention resolution (through the PDCCH of PCell).  

In fact above scenario is not valid because contention is resolved only by uplink grant in UL data arrival case. Out of 5 cases in random access, only ‘DL resume’ and ‘UL data arrival’ are relevant for this discussion (Other cases e.g. idle-to-active transition, RRC connection reestablishment, handover are not relevant with the unsynchronized AN resource release).

For UL data arrival, contention is resolved only by the uplink grant. AN resource is relevant to DL assignment and has nothing to do with UL grant. Hence releasing AN resource does not pose any problem for contention resolution of UL data arrival.

For DL resume, PDCCH order is triggered by ENB when it is aware of TAT expiry. Hence there is no synchronization issue between ENB and UE (i.e. when ENB issues PDCCH order, it knows that UE will release AN resource).
The observation above suggests that the current assumption on contention resolution (PDCCH of PCell scheduling either PCell or SCell resolves the contention) is compatible with AN resource release upon TAT expiry. 

Observation 1: Autonomous release of AN resource does not cause problem in contention resolution even when ENB is not aware of AN resource release.

Observation 2: The current assumption that PDCCH of PCell scheduling either PCell or SCell resolves the contention does not cause any problem even when ENB is not aware of autonomous release of AN resource.

On the second issue, there seems no fundamental reason to enforce SCell deactivation upon TAT expiry. TAT expiry may happen in two scenarios. In the first scenario, ENB intentionally let TAT expire for the inactive UE by not transmitting TA command. However, if ENB has no intention for scheduling the UE, ENB should have deactivated SCell well before TAT expires. Otherwise, unnecessary UE battery drain would be unacceptable. Thus there is no motivation for autonomous deactivation in the first scenario. In the second scenario, TAT expires abnormally because of NACK to ACK error on TA command. ENB may try to schedule the UE in the SCell, however sooner or later ENB detects TAT expiry by absence of HARQ feedback or periodic PUCCH. Once ENB detects it, ENB takes proper measure to recover; either deactivating SCells or sending PDCCH order. One can argue that autonomous deactivation of SCell saves UE battery in the second scenario. However it is kind of second order optimization in a sense that second type of TAT expiry should be rare and that the saved battery life is quite marginal even in such case.
Our understanding is that ENB is able to detect TAT expiry, hence we don’t see any need to rely on UE’s autonomous action. In the technical perspective, the need both for autonomous release of AN resource and autonomous SCell deactivation is marginal. However, as pointed out before and well acknowledged by many other companies, releasing the dedicate resource upon TAT expiry is aligned with the principle. On the other hand, deactivating SCell has nothing to do with the principle nor brings any significant gain. 

Even though autonomous SCell deactivation upon TAT expiry does not have any real benefit by itself, one potential value can be found in the context of deactivation timer simplification. It may be possible to replace deactivation timer with TAT if UE deactivates SCell upon TAT expiry. One may have concern because of infinity value of TAT which may lead to effectively disabling protection that is supposed to be achieved by the deactivation timer. In our understanding, choosing proper TAT value is the responsibility of the network. The potential problem from misbehaving network should not be the issue. 
Proposal 1: AN resource is released upon TAT expiry.

Proposal 2: Autonomous SCell deactivation is discussed only in conjunction with the simplification of deactivation timer.   
3 Proposals
Followings are proposed.
Proposal 1: AN resource is released upon TAT expiry.

Proposal 2: Autonomous SCell deactivation is discussed only in conjunction with the simplification of deactivation timer.

If proposal 2 is agreeable, it is further proposed to replace SCell deactivation timer with the TAT timer; to remove SCell deactivation timer and to deactivate SCell when TAT expires. 
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