3GPP TSG-RAN WG2 Meeting #89bis




R2-151314 
Bratislava, Slovakia, April 20-24, 2015

Agenda Item:

7.2.2
Source: 
Huawei, HiSilicon
Title: 
TA and PUCCH group relationship for multiple PUCCHs
Document for:
Discussion and Decision
1 Introduction
At RAN#66, new WID “LTE Carrier Aggregation Enhancement Beyond 5 Carriers” [1] has been agreed. In last RAN2 meeting, the initial discussions in RAN2 fully focused on the support for PUCCH on SCell for Rel-12 CA configurations, and it was agreed that 3 scenarios in [2] regarding PUCCH group and TAG should be supported unless severe problems are identified.
In this contribution we discuss TA related issues based on the 3 scenarios.
2 Discussion

2.1 Agreed Scenarios

The following scenarios were agreed in [2]:
Scenario 1 one TAG contains multiple serving cells with PUCCH;
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Figure 1 Scenario 1
Scenario 2: Each TAG only comprises cells of one PUCCH group;
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Figure 2 Scenario 2
Scenario 3: A TAG comprises the serving cells (without PUCCH) which belong to the different PUCCH groups;
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Figure 3 Scenario
2.2 Timing reference & Pathloss reference for SCell
2.2.1 Timing reference
As legacy principles in CA, for SCell in pTAG, its timing reference shall be PCell. For SCell in an sTAG not including PUCCH SCell, its timing reference can be any activated SCell in the sTAG. 
For SCell in the sTAG including PUCCH SCell, there are two options:
· Option 1: CA like option, its timing reference can be any activated SCell in the sTAG.
· Option 2: DC like option, its timing reference is the PUCCH SCell in the sTAG.
Both options can work, in option1 the SCells in sTAG including PUCCH SCell has the same handing with the SCells in the sTAG not including PUCCH SCell, thus, option 1 is more clean than the option2
Proposal 1: for SCell in pTAG, its timing reference shall be PCell. For SCell in an sTAG including PUCCH SCell or not, its timing reference can be any activated SCell in the sTAG.
2.2.2 Pathloss reference
As per principles in CA, for SCell in pTAG not configured with PUCCH, its pathloss reference can be configured to be PCell or SIB-2 linked SCell. For SCell in an sTAG not configured with PUCCH, its pathloss reference shall be the SIB-2 linked SCell.

For PUCCH SCell belonging to sTAG, its pathloss reference shall be SIB-2 linked SCell same as the principle in both CA and DC.
For PUCCH SCell belonging to pTAG, there are two options discussed in RAN1#80[3]:

· Option 1: always based on the RSRP in the SCell carrying the PUCCH
· Option 2: configurable either based on PCell or based on RSRP in the SCell carrying the PUCCH.
Since the pathloss reference configuration for SCell has been allowed by current specification, option 2 will introduce less specification impact and allow more flexibility than option1, option2 is preferred. 
Proposal 2: For SCell (configured with PUCCH or not) in pTAG, its pathloss reference can be configured to be PCell or SIB-2 linked SCell. For SCell in an sTAG, its pathloss reference shall be the SIB-2 linked SCell.

2.3 SCells handling when TAT expires
2.3.1 SCells handling when TAT of pTAG expires
In legacy Rel-11 CA, there are one pTAG including PCell and optionally one or more sTAGs. When the TAT associated with pTAG is expired, all TAT associated with STAG shall be considered as expired. One of reasons for this is that only PCell carries PUCCH, and once the TAT associated with pTAG is not running, the PUCCH on PCell is released and the PDSCH on all the SCells cannot work too. Therefore RRC signalling cannot work well. The benefit is quite limit to allow PUSCH transmission only for data on one SCell of sTAG when its PDSCH and RRC cannot work. 

Regarding scenario 1, there is only one TAG, therefore all SCells shall stop UL transmission when TAT of pTAG expires as legacy behaviour.

Regarding scenario 2 and 3, for the SCell in Secondary PUCCH Cell group, it may work normally when pTAG is out of synch since the ACK/NACK, etc for the SCell is carried by PUCCH SCell instead of PCell. However, since the main purpose of introduction of PUCCH on SCell is to offload the PUCCH load of PCell, it should be quite a rare case that the network needs the PUCCH transmission on SCell but not the PUCCH transmission on PCell. To support this, almost all functionalities of PCell shall be supported by PUCCH SCell, i.e. we have to support SR and contention based RACH on this Scell. In addition, regarding scenario 3, there is additional problem need to be solved that is how to handle the TAG which comprise cells belong to Primary PUCCH Cell group and Secondary PUCCH Cell group.

To make the specification simple, we propose to reuse CA principle for pTAG TAT expiration .
Proposal 3: When the TAT associated with pTAG is not running, the TAT associated with all sTAGs shall be considered as expired.
2.3.2 SCells handling when TAT of sTAG including PUCCH SCell expires
· Handling of Downlink monitoring and CQI resources for the SCell in secondary PUCCH group
Upon the TAT of sTAG including PUCCH SCell expires, the PUCCH for the PUCCH group is released, and thus the CQI resources for SCells in the PUCCH group shall be released also.  The downlink transmission on the SCells belonging to secondary PUCCH group is not so efficient due to absent of CSI report and HARQ feedback. A reasonable eNB implementation could avoid scheduling downlink on these SCell, no extra UE behavior on downlink monitoring is needed as what’s specified for TA timer expiry handing in CA framework.

Proposal 4: When the TAT of sTAG including PUCCH SCell expires, the CQI resources for SCells in the PUCCH group shall be released, and the downlink monitoring on the SCells in the PUCCH group is not impacted
· Handling of uplink on PUCCH sTAG
Upon the TAT of sTAG including PUCCH SCell expires, for the SCell in the same sTAG with PUCCH SCell, all the uplink transmission shall be stopped. 

Proposal 4a: When the TAT of sTAG including PUCCH SCell expires, the uplink transmission on the the SCell in the same sTAG with PUCCH SCell shall be stopped.

· Handling of uplink on SCell in the sTAG not including PUCCH SCell
For the SCells in the secondary PUCCH group belonging to other sTAG which is different to the sTAG including PUCCH SCell, there are two options when the TAT associated with the sTAG including PUCCH SCell is not running:

Option 1: Stop the uplink transmission for these SCells;
Regarding how to stop the uplink transmission, there are three alternatives:
Option 1a: When the TAT associated with sTAG including PUCCH SCell is not running, the TAT associated with any TAG including SCells which belong to Secondary PUCCH Cell group is considered as expired.
Option 1a follows the legacy principle that is the uplink transmission is controlled per TAG and based on whether TAT is expired or not. The specification work could be ignored. However, option 1a has problem for scenario 3. The SCell 1 can work well, it is undesirable to stop the UL transmission for it only because the Secondary PUCCH Cell group has problem. If sTAG1 contains pCell, the situation will be even worse, as we have to expiry TAT for PCell in such case. Thus this option could be excluded firstly.
Option 1b:  When the TAT associated with sTAG including PUCCH SCell is not running, these SCells stop uplink transmission;
This option solves the problem of option 1a perfectly. It can work for scenario 3, only SCells belong to the Secondary PUCCH group stop uplink transmission. Other SCells, e.g. SCell 2 in figure 3 will not be impacted. However, since the TAT timer may still running for the SCell, uplink transmission on these SCells could be still performed if uplink transmission is scheduled by eNB. We may need some extra mechanism to prevent the uplink transmission for the SCell belonging to other sTAG such as Cell2 in scenario3 when the associated PUCCH Cell is not in sync.

Option 1c:  When the TAT associated with sTAG including PUCCH SCell is not running, all these SCells are autonomously deactivated;
Since the downlink transmission on these SCells is not so efficient due to absent of CSI report and HARQ feedback, and also the uplink is to be stopped, one alternative way is to deactivate all these SCells autonomously. This certainly stops all the downlink and uplink transmission of these SCells. However this may overshoot since we may need to re-activate the SCells after TA timer for PUCCH SCell is running again.
Option 2: the uplink transmission for these SCells is not impacted;
When Secondary PUCCH cell group includes SCells from multiple sTAGs, option 2 allows the UE to continue uplink transmission (PUSCH) on those SCells which do not belong to the sTAG including PUCCH SCell. Therefore we could get the benefit from UL even if the TAT of the TAG including PUCCH SCell is expired. DL transmission of the cells which belong to Primary PUCCH SCell group can work, only DL transmission of the SCells which belong to Secondary PUCCH SCell group shall be stopped because their PUCCH SCell cannot work. In CA, downlink and uplink are configured separately, when the network configures such multiple uplink Scells, it means that there is such kind of uplink service.
Comparison between Option1 and Option 2
If we go for option1, we may need some extra mechanism to prevent the uplink transmission for the SCell in the secondary PUCCH group not belonging to the sTAG including the PUCCH SCell when the associated PUCCH Cell is not in sync as option 1b, otherwise autonomous de-activation is needed as option 1c. If we go for option2, nothing special handling is needed for the SCells in the secondary PUCCH group not belonging to the sTAG including the PUCCH SCell in addition to release the CQI resource. The expected specification changes for option1b and option2 could be found in annex 1, since option 2 requires less specification changes than option 1b, we prefer option2.
Proposal 5: When the TAT associated with sTAG including PUCCH SCell is not running, the the uplink transmission for SCells in the secondary PUCCH group not belonging to the sTAG including the PUCCH SCell is not impacted.
2.3.3 SCells handling when TAT of sTAG not including PUCCH SCell expires
When TAT of sTAG not including PUCCH SCell expires, legacy handling could be performed, i.e. stops the uplink transmission for the SCell in the sTAG and does not impact other TAGs.

Proposal 6: When the TAT associated with sTAG not including PUCCH SCell is not running, stops the uplink transmission for the SCell in the sTAG and does not impact other TAGs.

3 Conclusions
In this contribution, we discuss TA related issues due to the introduction of PUCCH SCell. Based on the discussion, we have the following proposals:
Proposal 1: for SCell in pTAG, its timing reference shall be PCell. For SCell in an sTAG including PUCCH SCell or not, its timing reference can be any activated SCell in the sTAG.
Proposal 2: For SCell (configured with PUCCH or not) in pTAG, its pathloss reference can be configured to be PCell or SIB-2 linked SCell. For SCell in an sTAG, its pathloss reference shall be the SIB-2 linked SCell.

Proposal 3: When the TAT associated with pTAG is not running, the TAT associated with all sTAGs shall be considered as expired.
Proposal 4: When the TAT of sTAG including PUCCH SCell expires, the CQI resources for SCells in the PUCCH group shall be released, and the uplink transmission on the SCell in the same sTAG with PUCCH SCell shall be stopped.

Proposal 4a: When the TAT of sTAG including PUCCH SCell expires, the downlink moiniting on the SCells in the PUCCH group is not impacted
Proposal 5: When the TAT associated with sTAG including PUCCH SCell is not running, the the uplink transmission (PUSCH) for SCells in the secondary PUCCH group not belonging to the sTAG including the PUCCH SCell is not impacted.
Proposal 6: When the TAT associated with sTAG not including PUCCH SCell is not running, stops the uplink transmission for the SCell in the sTAG and does not impact other TAGs.
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5 Annex1: Specification impact analysis for option 1b and 2
TS 36.331

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 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 a SCell PUCCH 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 belonging to SCell PUCCH gorup, if any; (for Option 1b and option 2)
1>
apply the default physical channel configuration for soundingRS-UL-ConfigDedicated as specified in 9.2.4, for each SCell in SCell PUCCH group, if any; (for Option 1b only)
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;

NOTE:
Upon PUCCH/ SRS release request, the UE does not modify the soundingRS-UL-ConfigDedicatedAperiodic i.e. it does not apply the default for this field (release).

TS 36.321
5.2
Maintenance of Uplink Time Alignment

The MAC entity has a configurable timer timeAlignmentTimer per TAG. The timeAlignmentTimer is used to control how long the MAC entity considers the Serving Cells belonging to the associated TAG to be uplink time aligned [8].

The MAC entity shall:

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

-
apply the Timing Advance Command for the indicated TAG;

-
start or restart the timeAlignmentTimer associated with the indicated TAG.

-
when a Timing Advance Command is received in a Random Access Response message for a serving cell belonging to a TAG:

-
if the Random Access Preamble was not selected by the MAC entity:

-
apply the Timing Advance Command for this TAG;

-
start or restart the timeAlignmentTimer associated with this TAG.

- 
else, if the timeAlignmentTimer associated with this TAG is not running:

-
apply the Timing Advance Command for this TAG;

-
start the timeAlignmentTimer associated with this TAG;

-
when the contention resolution is considered not successful as described in subclause 5.1.5, stop timeAlignmentTimer associated with this TAG.
-
else:

-
ignore the received Timing Advance Command.

-
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.
-
if this sTAG includes PUCCH SCell:

-
notify RRC to release SCell PUCCH. (for Option 1b and option 2)

-
flush all HARQ buffers for all serving cells in the Secondary PUCCH group, if it has not already been done.(for Option 1b only)
The MAC entity shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble transmission when  the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running. Furthermore, when the timeAlignmentTimer associated with the pTAG is not running, the MAC entity shall not perform any uplink transmission on any Serving Cell except the Random Access Preamble transmission on the SpCell.

NOTE:
A MAC entity stores or maintains NTA upon expiry of associated timeAlignmentTimer, where NTA is defined in [7]. The MAC entity applies a received Timing Advance Command MAC control element and starts associated timeAlignmentTimer also when the timeAlignmentTimer is not running.

NOTE: 
for the SCell belonging to secondary PUCCH group, the MAC entity shall not perform any uplink transmission if the timeAlignmentTimer associated with the TAG including PUCCH SCell is not running. (for Option 1b only)
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