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1. Introduction

In the last meeting, it was agreed that the timing reference is the SIB 2 linked DL of a SCell within a sTAG where the preamble is sent in the latest RA procedure. The exact wording is as follow:
· The SIB2-linked SCell where the RA was performed is used as timing reference for all UL SCells in the time alignment group. (error cases still need more discussion)

We assume that the agreement also implies that it is possible for the timing reference to change within the sTAG. This is further emphasized by the use of ‘latest’ RA procedure in the running TS36.300 CR for CA. 

In this contribution, it is further investigated how this agreement affects the normal functioning of a SCell and proposed further proposals.
2. Discussion
2.1 RACH approach of changing timing reference of a sTAG
With the agreement, it means that whenever the timing reference needs to be changed by the eNB, RA procedure on the new timing reference has to be performed. It is not clear with the agreement at what point the UE and eNB can assume that the change has occurred. This is indicated by a FFS in the running CR on the TR. There are a couple of options:

Option 1: Upon UE receiving PDCCH order in the sTAG 

Option 2: Upon UE receiving successfully Msg2 (if only CFRA is supported) or decoding the PDCCH belonging to the UE C-RNTI (if CBRA is also supported)

One of the reasons that some companies supported the RA approach to change the timing reference is because it may not result in jump in UL timing as it will be under control by the RA procedure. Using Option1 means that such jump may still occur. Furthermore, PDCCH order may not be reliable enough for the change of timing reference. Hence Option2 seems to us the assumption:
Proposal#1: Timing reference is changed upon UE successfully performed RACH.
2.2 Change of Timing Reference
Timing reference may need to change when the timing reference is going to be deactivated, deconfigured, reconfigured to another TAG or out-of-coverage. The following sections look into each case:
2.2.1 Deactivation of the timing reference
In Rel-10, the PCell is the timing reference and it is never deactivated. Hence the measurement performance and monitoring of the timing reference is not an issue. In Rel-11, the timing reference for a sTAG is a SCell and can be deactivated. The consequence if deactivated timing reference is used is that it may not be able to meet the timing lock requirement in the absence of TA command. One solution is to ensure that a SCell is never deactivated when it is a timing reference.
In order to eliminate the time that the UE is using a deactivated timing reference, the eNB should initiate a RA procedure on the SCell within the sTAG which will become the new timing reference before the existing timing reference of a sTAG can be deactivated. 
If the deactivation of a SCell is performed only by MAC CE, the eNB can ensure that the RA procedure of the SCell which will be the new timing reference is successfully completed before deactivating the old timing reference. 
If the deactivation of a SCell is performed using the deactivation timer, the eNB has to ensure that the RA procedure is completed before the deactivation timer expires. Deactivation timer may have to be set longer than the worst case preamble retransmissions duration (depending on the PRACH opportunity available) to ensure that the old timing reference only becomes deactivated when the RA procedure is completed or to keep the deactivation timer running during the RACH duration (e.g. by sending MAC Activation CE).  
In some error cases (e.g. PDCCH loss etc), the UE may erroneously deactivate the timing reference of a sTAG when the deactivation timer expires. The UE may be left with unreliable timing reference for the sTAG with activated SCells. The UE behaviour in this case needs to be defined.
Observation#1: Using RA procedure approach for changing timing reference will require the eNB to keep Scell activated running during the RA procedure.

Observation#2: If deactivation timer of the timing reference expires erroneously (e.g. due to PDCCH loss etc.), the UE maybe left with no timing reference for the sTAG. Further UE handling may need to be defined. 

2.2.2 Deconfiguration of the timing reference

Before the SCell in a sTAG is deconfigured, RA procedure needs to be performed on the new timing reference. There is no perceived problem or restriction for this case.
2.2.3 TAG reconfiguration of the timing reference

As agreed, SCell may change TA group. It may be possible that the timing reference changes TAG while there are other SCells within the group. When this happens, the rest of the SCells may lose their timing reference while at the same time the eNB needs to determine the timing for the SCell that changes group. There are 2 ways to overcome the problem:

Option1: Perform RA procedure on another activated SCell within the sTAG to change the timing reference. After successful change of the timing reference, deactivate the old timing reference. RRC signalling is initiated to change the TAG of the old timing reference.
Option2: Deactivate or change the TAG of the old timing reference and perform RA procedure on another activated SCell within the sTAG to change the timing reference. RRC signalling is initiated to change the TAG of the old timing reference.
For Option 1, spurious UL transmissions (from SRS/CQI) may occur if other activated SCells within the sTAG continue to follow the old timing reference while the RA procedure is performed to change the timing reference of the sTAG. This may not be desirable.
For Option 2, the activated SCells within the sTAG may not have reliable timing reference when the old timing reference is deactivated and while the RA procedure to determine another timing reference is ongoing.

It can be argued that SCell with possible change in TAG should not have been the timing reference or there won’t be scenario where the timing reference changes TAG while some SCells are still within the TAG. However, if one of these scenarios happens, it will be an issue.
Observation 3: When the timing reference changes TAG, depending on the approach taken, there may either be spurious UL transmission coming from the other activated SCells within the sTAG following the old timing reference while the RA procedure for changing the timing reference is being performed or the activated SCells within the sTAG may not have reliable timing reference when the old timing reference is deactivated.
2.2.4 Timing reference is in poor radio condition
The timing reference of a sTAG may also be out of coverage. The UL transmissions from the sTAG will lose the mechanism to autonomously adjust the UL timing (i.e. timing lock) as specified in the RAN 1 specs and thus cannot be used for UL transmissions until the new timing reference is established after subsequent successful RACH. 
Observation 4: When the timing reference is out of coverage, no UL transmission from the sTAG is possible unless special handling is defined for this case.

Based on Observation 1-4, there are error cases/scenarios where the timing reference of the sTAG is deactivated or in poor radio condition.  In the case the timing reference of the sTAG is deactivated without a new timing reference being configured or in poor radio condition, the UE should continue to monitor the old timing reference and stop performing the autonomous adjustment of the UL transmissions as specified in RAN 1 specification and only change the UL timing of the sTAG based on TA adjustment via MAC CE.
Proposal#2: In the case the timing reference of the sTAG is deactivated or in poor radio condition, the UE should continue to monitor the timing reference until the RA procedure is performed on the new timing reference.  UE should stop making adjustments to its timing during this period.

2.2. RACH configuration

In Rel-10, RACH can only be performed on PCell in the PCell group (as per Rel-10 decision) and this is reflected in the ASN.1 where RACH can only configured in the PCell for the FDD case. On the other hand, for the SCell TA group, RACH can potentially be performed on any SCell in the SCell TA group. For the network initiated RACH the selection scheme, the choice of Scell to perform RACH should be left to eNB implementation based on for example, the RRM/radio quality of each SCell. There is no need to fix a specific SCell in a SCell group for RACH. The RRM measurements are performed on both activated and deactivated SCells (with the RRM measurement deactivated SCells being less accurate due to less frequent measurement). It can be left to the eNB to decide which SCells to pick for RACH. 

Proposal#3: There is no need to fix a specific SCell in a SCell group for RACH. eNB should be able to select the SCell for RACH.
3. Conclusion

It is requested that RAN2 discusses the following proposals:
Proposal#1: Timing reference is changed upon UE successfully performed RACH.

Observation#1: Using RA procedure approach for changing timing reference will require the eNB to keep Scell activated running during the RA procedure.

Observation#2: If deactivation timer of the timing reference expires erroneously (e.g. due to PDCCH loss etc.), the UE maybe left with no timing reference for the sTAG. Further UE handling may need to be defined. 

Observation 3: When the timing reference changes TAG, depending on the approach taken, there may either be spurious UL transmission coming from the old timing reference while the RA procedure for changing the timing reference is being performed or the UE behaviour has to be defined when there is no timing reference for a sTAG.

Observation 4: When the timing reference is out of coverage, no UL transmission from the sTAG is possible unless special handling is defined for this case.

Proposal#2: In the case the timing reference of the sTAG is deactivated or in poor radio condition, the UE should continue to monitor the timing reference until the RA procedure is performed on the new timing reference.  UE should stop making adjustments to its timing during this period.
Proposal#3: There is no need to fix a specific SCell in a SCell group for RACH. eNB should be able to select the SCell for RACH.
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