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1 Introduction
During RAN2#70bis [1], it was agreed that the R10 UE behavior for handling dedicated SRS resources and dedicated PUCCH resources for SR/CQI/PMI/RI (i.e. excluding dedicated HARQ A/N resources, if configured) upon TAT expiry would be similar to the R8/9 behavior. The agreement is applicable to the configuration of CQI measurements and SRS, for both the PCell and to the configured SCell(s), if any.
This contribution further discusses R10 UE behavior when the TAT expires, when a UE is configured with at least one SCell. More specifically, the paper discusses the following two aspects when the TAT expires:

1) The UE handling of the dedicated R10 PUCCH HARQ A/N feedback resources, i.e. the UE could either:

a) Take no additional action; or
b) Release the dedicated A/N configuration [2]

 REF _Ref269299102 \r \h 
[3].

2) The UE handling of configured SCell(s), i.e. the UE could either;

a) Take no additional action; or

b) Deactivate the configured SCell(s) [2]; or

c) Release the SCell configuration [3].

Both topics above were addressed during RAN2#70bis in relation to R2-103774 [3], but left open pending further work on HARQ A/N and CQI in RAN1.
The contribution additionally addresses the UE behavior when SR on PUCCH (D-SR) fails.
In general, our understanding is that the TAT only expires when the UE is no longer scheduled, in which case our view is that the UE should revert to its R8/9 configuration (i.e. release of the PUCCH HARQ A/N resources and of the SCell configuration). For the less frequent case of a D-SR failure, for simplicity and to maintain alignment with the case of TAT expiry, the UE should also revert to its R8/9 configuration to avoid interfering with other UEs on PUCCH. More specifically, this error case indicates a problem with uplink transmission(s), possibly including problems with the configured HARQ A/N resources if the UE is already active with DL data transmissions while SR is pending. Similar to R8/9, the network can detect the error case from the UE performing RA-SR (otherwise the UE is experiencing RLF).
2 UE actions upon expiration of TA timer
R2-103774 [3] described in details the UE behavior for R8/9. In particular, the UE is not allowed to perform any PUCCH or PUSCH transmission once it is no longer considered synchronized with the network. One motivation to avoid uplink transmission from unsynchronized UEs is to avoid possible interference to the transmission of other UEs on adjacent sub-carriers.

As explained in [3], the eNB has complete control on the validity of the R8/9 UE’s timing advance (given the low probability of multiple consecutive TAC losses), and this also applies to a R10 UE. It was also noted that this can provide implicit means for the scheduler to revoke dedicated uplink resources, simply by letting the R8/9 UE lose TA (i.e the TAT expires following the absence of TA commands from the network).

2.1 Handling of PUCCH resources for HARQ A/N
RAN1 is still discussing which method will be used for HARQ A/N on PUCCH when one or more SCell(s) is configured. During RAN1#61bis, it was decided that R10 UEs supporting up to 4 A/N bits will use PUCCH format 1b with channel selection (e.g. multiple PUCCH indices), while UEs supporting more than 4 bits will use a method based on DFT-S-OFDM [4]. Therefore, it is expected that RAN1 will settle for (one or more) PUCCH HARQ A/N method(s) that will require some parameter(s) to be semi-statically configured using RRC [8]. In addition, RAN1 is considering whether or not a R8/9 PUCCH resource may be used when the UE only receives an assignment on the DL PCC [4].
Option a) Take no additional action

Would a possible benefit be to allow to quickly resuming data transmissions? ...
If the UE keeps the dedicated HARQ A/N resource when the TAT expires, when (and if) new data arrives it may be possible for the eNB to quickly start scheduling the UE on a configured SCell as soon as it regains proper TA (i.e. as soon as it receives a TAC either from RA-SR or PDCCH order to perform RA).
… but new data flows typically slow starts …
However, the initial traffic volume upon new data arrival is not expected to immediately require resources other than those of the UE’s PCell (e.g. due to TCP slow start). When resources from one or more SCell(s) are needed, the eNB implementation may also determine that previously allocated PUCCH HARQ A/N resources are no longer appropriate, e.g. in case the scheduler implement some form of sharing of PUCCH resources between UEs configured with CA.

… in any case, other PUCCH/SRS resources would require RRC reconfiguration.
In any case, when data transmissions are resumed for a UE, the eNB would typically first reconfigure dedicated resources for SRS, PUCCH CQI/PMI/RI/SR before it would start scheduling the UE on one or more SCell(s). Configuration parameters for PUCCH HARQ A/N resources should require only a few bits, e.g. similar to the parameter N1-PUCCH-AN-PersistentList used for configuration of SPS resources for A/N. 
· There is no obvious gain in terms of either delay to resume transmissions, or RRC signaling overhead;

Keeping dedicated PUCCH HARQ A/N resources when the TAT expires would be a UE behavior that is less coherent with how other dedicated PUCCH resources are handled and would depart from R8/9 behavior for no obvious benefit.

Option b) Release the dedicated configuration

TAT expires when the UE is no longer scheduled: it seem straightforward to revert to R8/9 configuration …
The TAT typically expires when the UE is no longer scheduled, under eNB control. In this case, it seems straightforward for the UE to revert to its R8/9 configuration and simpler to manage from the eNB’s perspective.

… and it would make resource management easier for the eNB …
From a resource utilization perspective, it would be simpler for the eNB to reuse PUCCH HARQ A/N resources allocated to a UE if the UE would release those when TAT expires. Otherwise when the eNB restarts scheduling the UE, if carrier aggregation is not needed but the PUCCH resources are maintained, the eNB will first reconfigure the UE for R8/9 operation (unless RAN1 decides that a R8/9 PUCCH resource may be used when the UE only receives PDSCH on the DL PCC [4], which is still FFS).

… making it simpler for both the UE and the eNB implementation. 
In addition, from an implementation perspective, there would be no need for either the UE or the eNB implementation to maintain a partial configuration of the PUCCH while the UE is no longer scheduled; RRC would simply reconfigure all PUCCH resources in the same RRC message when CA is needed (also considering the logical separation between scheduling and RRC/ASN.1 modules).

Therefore, based on the above, we propose the following:

Proposal 1: 
The R10 UE shall release any dedicated PUCCH resource for HARQ A/N when the TAT expires (similar to the handling of other dedicated PUCCH resources when TAT expires).
This seems to be the simplest approach from the perspective of a scheduler implementation and for resource utilization, as well as being better aligned with the handling of other dedicated PUCCH resource and R8/9 behavior.
2.2 Handling of dedicated SCell configuration
The question seems to be only relevant when a UE is no longer being scheduled …
The handling of dedicated SCell configuration is relevant for a UE configured with CA, when the eNB no longer schedules the UE for an extended period (i.e. TAT expires under eNB control).

… in any case, other PUCCH/SRS resources require RRC reconfiguration before transmissions can resume…
RAN2 has already agreed that the UE shall release all dedicated SRS and PUCCH resources for SR/CQI/PMI/RI (and possibly also for HARQ A/N, as proposed above) when the TAT expires. Typically, when the UE would resume UL/DL data transmissions, a reconfiguration of those resources would be necessary independently of what handling is decided for the SCell configuration, as explained in the previous sub-section.
· RRC reconfiguration is needed before a UE can resume UL/DL transmissions using CA after TAT expiry;

… which would imply that keeping SCell configuration is a small optimization of the RRC msg size for a rare case?
In other words, the issue is mainly about whether or not the size of the RRC configuration message should be optimized for the case where UL/DL transmissions using CA are resumed after a period of inactivity. Keeping the SCell configuration when TAT expires appears to be a small signaling optimization (i.e. one less RRC Connection Reconfiguration) for an infrequent case (loss of consecutive TACs while the UE is not experiencing RLF). 

· The potential benefit of maintaining SCell configuration when the UE is no longer scheduled is unclear;
More specifically, the discussion is mainly to determine which of the following is preferable:
· The UE keeps the SCell configuration (options a) and b) below) after an extended period of inactivity, during which the eNB determined that the UE’s TAT shall expire. This may save bits in the first RRC reconfiguration message when (and if) CA is needed when UL/DL data transmissions are resumed and if the SCell configuration is still valid at that time; or

· The UE reverts to R8/9 operation when the eNB no longer schedules the UE (option c) below).
Option a) Take no additional action

If the UE keeps the configuration for SCell(s) when the TAT expires (without implicit deactivation), the UE may be “active but be unsynchronized”, which state would be mainly characterized by the UE unnecessarily monitoring PDCCH for DL assignments while it is not allowed to transmit uplink A/N feedback. 
Given that the UE may not receive a PDCCH order for RA for a SCell, may not transmit A/N feedback for any received DL assignment or transmit on any UL grant when the TAT is not running, there seems to be no use case for this state.
In addition, the eNB would always have to reconfigure the UE when it no longer schedules the UE, or alternatively leave the UE unnecessarily configured for carrier aggregation.

Option b) Deactivate the configured SCell(s)

If the UE keeps the configuration for SCell(s) but implicitly deactivate SCell(s) when the TAT expires, a possible benefit would be less unnecessary PDCCH blind monitoring but only if the SCell(s) would not already be deactivated.
However, RAN2 has agreed to an implicit deactivation timer ca-DeactivationTimer, which timer is restarted when the UE receives an A/D MAC CE or when a PDCCH DCI (grant and/or assignment) applicable to a SCell is successfully decoded; when the timer expires, the UE deactivates any configured SCell. The deactivation timer should be the preferred network mechanism for the purpose of maintaining SCell configuration when the eNB only schedules the UE on the PCell (or not scheduling the UE at all). In addition, it is expected that possible values for the ca-DeactivationTimer will be defined in a similar range as those of the longDRX-Cycle (i.e. sf10 – sf2560), and thus much smaller than those for timeAlignmentTimerDedicated (i.e. sf500 – sf10264); implicit deactivation would thus typically occur before TAT expiry.
The use case for using TAT expiration as the implicit deactivation mechanism for SCell(s) is thus unclear, as there is already one mechanism available for maintaining the SCell configuration when transmissions on SCell(s) are not needed for an extended period. 
· Given ca-DeactivationTimer, the use case for implicit deactivation upon TAT expiry is unclear.
In addition, the eNB would always have to reconfigure the UE when it no longer schedules the UE or leave the UE unnecessarily configured for carrier aggregation.

Option c) Release the SCell configuration

This seems to be the most straightforward and simplest approach from the perspective of a scheduler implementation, as well as being better aligned with the principle that when CA is no longer needed, the UE is expected to revert to R8/9 behavior - for which maintaining a SCell configuration seems unnecessary.
If the UE releases the configuration for SCell(s) when the TAT expires, a possible benefit would be additional flexibility for the eNB implementation to manage dedicated resource(s) and SCell configuration implicitly by letting a UE lose synchronization. 

Therefore, given the following:

· option a) introduces an unclear UE state; and

· option b) appears meaningless in overloading the meaning of TAT as an implicit deactivation mechanism; and

· the eNB would always have to reconfigure the UE before resuming transmissions in a configured SCell;

We consequently propose:
Proposal 2: 
The R10 UE shall release the configuration for any SCell(s) when the TAT expires.

Given that the TAT would expire when the eNB no longer schedules the UE, it can be expected that the SCell configuration would be removed by RRC signaling; would RAN2 wish to optimize something, our view is that the case where the TAT expires due to eNB letting UE lose synchronization is more useful than when it expires due to (multiple consecutive) TAC losses.

Finally, it is noted that when the UE resets MAC, the UE considers timeAlignmentTimer as expired; this implies that for intra-LTE handover and upon initiation of the re-establishment procedure (which resets MAC), the UE would always release the SCell configuration. For the handover case, this would essentially preclude the use of delta encoding for the SCell configuration in the handover command; delta encoding would introduce implementation complexity to achieve a small message size optimization for the intra-eNB handover case for PCell reconfiguration. For the re-establishment case, this would in principle implement the already agreed stage 2 behavior that “the UE falls back to a non-CA default configuration [...] (i.e. SCells configuration s are released)”[5]. 

3 UE actions upon D-SR failure

A D-SR failure indicates a problem with uplink transmissions. A R8/9 UE is typically configured with a parameter dsr-TransMax, which parameter indicates the maximum number of SR transmissions the UE may attempt on the configured and valid PUCCH resource while a SR is pending; the UE counts the number of attempts, and when it reaches the maximum number of attempt, the UE remove all dedicated PUCCH and SRS resources as well as any configured grant/assignment i.e. a UE behavior similar as for TAT expiry. In addition, the UE initiates a random access (RA-SR).

The failsafe mechanism for D-SR was introduced in R8/9 based on a number of reasons making D-SR failure possible (e.g. interference level on PUCCH, erroneous pathloss estimation, incorrect compensation from accumulated TPC commands either due to loss and/or some inactivity period) [6].
For PUCCH HARQ A/N resources, to avoid creating interference to other UEs for similar reasons that motivated the introduction of a maximum number of D-SR attempts [6], the same principles as applied for other uplink resources (SRS and PUCCH) should be applied. In this case, the UE behavior would also remain similar to that for TAT expiry.

Proposal 3: 
The R10 UE shall release any dedicated SRS and PUCCH resource (i.e. including resources for HARQ A/N) when it reaches dsr-TransMax (similar to the handling of other dedicated PUCCH resources when SR transmission on PUCCH fails).

For SCell configuration, our understanding is that keeping the configuration is not problematic. However, given that:

· Similar to TAT expiry, RRC reconfiguration is needed to resume UL/DL transmissions on a SCell; 

· D-SR failure should be an infrequent error condition (unless the request is ignored for some reason);

· The eNB can detect the error condition, based on the RA-SR attempt by the UE;

· The UE may subsequently not be reconfigured for CA (e.g. D-SR failure at cell edge) by the eNB, or alternatively it may be reconfigured using different parameters (e.g. D-SR failure at PCell edge);

Our view is that the UE should also in this case revert to its R8/9 configuration, and thus we propose the following:
Proposal 4: 
The R10 UE shall release the configuration for any SCell(s) when it reaches dsr-TransMax.

Assuming other proposals in this contribution are approved, proposals 3 and 4 also keep the UE behavior consistent for all PUCCH resources and maintain alignment between TAT expiry and D-SR failure.
4 Conclusion
It is proposed that RAN2 discusses each alternative described above, and agree to the following:
Proposal 1: 
The R10 UE shall release any dedicated PUCCH resource for HARQ A/N when the TAT expires (similar to the handling of other dedicated PUCCH resources when TAT expires).

Proposal 2: 
The R10 UE shall release the configuration for any SCell(s) when the TAT expires.

Proposal 3: 
The R10 UE shall release any dedicated SRS and PUCCH resource (i.e. including resources for HARQ A/N) when it reaches dsr-TransMax (similar to the handling of other dedicated PUCCH resources when SR transmission on PUCCH fails).

Proposal 4: 
The R10 UE shall release the configuration for any SCell(s) when it reaches dsr-TransMax.

The above proposals are based on the simple premises that when the eNB no longer schedules a UE (or the UE experiences problems with uplink transmissions), reverting to R8/9 configuration and operation seems to be a straightforward approach.

Although it may still be somewhat early in the stage 3 CR drafting process, a text proposal exemplifying the above proposals for TS 36.321 and for TS 36.331 can be found in Appendix A and Appendix B, respectively.
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The UE has a configurable timer timeAlignmentTimer which is used to control how long the UE is considered uplink time aligned [8].

The UE shall:

-
when a Timing Advance Command MAC control element is received:

-
apply the Timing Advance Command;

-
start or restart timeAlignmentTimer.

-
when a Timing Advance Command is received in a Random Access Response message:
-
if the Random Access Preamble was not selected by UE MAC:

-
apply the Timing Advance Command;

-
start or restart timeAlignmentTimer.

- 
else, if the timeAlignmentTimer is not running:

-
apply the Timing Advance Command;
-
start timeAlignmentTimer;

-
when the contention resolution is considered not successful as described in subclause 5.1.5, stop timeAlignmentTimer.
-
else:
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ignore the received Timing Advance Command.
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5.4.4
Scheduling Request 

The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.

When an SR is triggered, it shall be considered as pending until it is cancelled. All pending SR(s) shall be cancelled and sr-ProhibitTimer shall be stopped when a MAC PDU is assembled and this PDU includes a BSR which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5), or when the UL grant can accommodate all pending data available for transmission.

If an SR is triggered and there is no other SR pending, the UE shall set the SR_COUNTER to 0.

As long as one SR is pending, the UE shall for each TTI:

-
if no UL-SCH resources are available for a transmission in this TTI:

-
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-
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-
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-
instruct the physical layer to signal the SR on PUCCH;

-
start the sr-ProhibitTimer.

-
else:

-
notify RRC to release PUCCH/SRS;
-
notify RRC to release the configuration for all SCell(s), if any;
-
clear any configured downlink assignments and uplink grants;

-
initiate a Random Access procedure (see subclause 5.1) and cancel all pending SRs.
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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;
1>
apply the default physical channel configuration for PUCCH-ConfigDedicated as specified in 9.2.4;
------------------------------------------------------- END OF FIRST CHANGE -------------------------------------------------------
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------------------------------------------------------------ SECOND CHANGE ---------------------------------------------------------
5.3.x
UE actions upon SCell release request

Upon receiving a SCell release request from lower layers, the UE shall:
1>
apply the default physical channel configuration for PhysicalConfigDedicatedSecCell-r10 as specified in 9.2.4;
----------------------------------------------------- END OF SECOND CHANGE -----------------------------------------------------
------------------------------------------------------ Unmodified Sections Omitted -----------------------------------------------------
------------------------------------------------------------- THIRD CHANGE -----------------------------------------------------------
9.2.4
Default physical channel configuration

Parameters

	Name
	Value
	Semantics description
	Ver

	PDSCH-ConfigDedicated

>p-a
	dB0
	
	

	PUCCH-ConfigDedicated

> tdd-AckNackFeedbackMode

>ackNackRepetition
	bundling

release
	Only valid for TDD mode
	

	PUSCH-ConfigDedicated

>betaOffset-ACK-Index

>betaOffset-RI-Index

>betaOffset-CQI-Index
	10

12

15
	
	

	UplinkPowerControlDedicated

>p0-UE-PUSCH

>deltaMCS-Enabled

>accumulationEnabled

>p0-UE-PUCCH

>pSRS-Offset

> filterCoefficient
	0

en0 (disabled)

TRUE

0

7

fc4
	
	

	tpc-pdcch-ConfigPUCCH
	release
	
	

	tpc-pdcch-ConfigPUSCH
	release
	
	

	CQI-ReportConfig

> CQI-ReportPeriodic
	release
	
	

	CQI-ReportConfig-v920

> cqi-Mask-r9

> pmi-RI-Report-r9
	
release

N/A
	
	v920

	SoundingRS-UL-ConfigDedicated
	release
	
	

	AntennaInfoDedicated

>transmissionMode

>codebookSubsetRestriction

>ue-TransmitAntennaSelection
	tm1, tm2

N/A

release
	If the number of PBCH antenna ports is one, tm1 is used as default; otherwise tm2 is used as default
	

	 antennaInfoDedicated-v920
> codebookSubsetRestriction-v920
	N/A
	
	v920

	SchedulingRequestConfig
	release
	
	

	PhysicalConfigDedicatedSecCell-r10
	release
	
	V10
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