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1 Introduction

Maximum difference between UL TAGs has been discussed during several meetings [1-8]. 
2 Discussion
2.1 The Baseline
The typical use case is TS 36.300 Annex J, deployment scenario #4:
	4
	F1 provides macro coverage and on F2 Remote Radio Heads (RRHs) are used to improve throughput at hot spots. Mobility is performed based on F1 coverage. Likely scenario is when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F2 RRHs cells can be aggregated with the underlying F1 macro cells.
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A UE will have to cope with the reception timing difference in the downlink and with a dual UL, configured with dual TAG also with with a uplink transmission timing difference.
TS 36.300 Annex J states:

The reception timing difference at the physical layer of DL assignments and UL grants for the same TTI but from different serving cells (e.g. depending on number of control symbols, propagation and deployment scenario) does not affect MAC operation. A UE should cope with a relative propagation delay difference up to 30 s among the component carriers to be aggregated in inter-band non-contiguous CA. This implies that a UE should cope with a delay spread of up to 30.26 s among the component carriers monitored at the receiver, since the BS time alignment is specified to be up to 0.26 s. This also implies that the UE should cope with a maximum uplink transmission timing difference between TAGs of 32.47s for inter-band carrier aggregation with multiple TAGs.

2.2 The network perspective

The point to discuss is what action to take when a certain maximum uplink transmission timing difference is reached. It is important to note that this action depends on what we want to achieve.
From our point of view the network and radio link quality is the main metric to apply. Any cellular system will monitor the quality of the service being offered to the UEs in the cells. This takes place for all active links with ongoing traffic. The maximum uplink transmission timing difference is just one constraint affecting the call besides many others like power available, network load, interference and so on. The network can and will take action if and when the quality is affected, but until then, no special action is needed besides monitoring the quality.
The exact action to take when a problem occurs with radio link quality for a particular UE is complex and depends on if it is possible to imitate several actions to resolve the problem

· Hand over the call to a new cell or cells, that is, change the PCell. 
· To reconfigure the existing links to the UE, that is, change the SCell(s). 
· Drop an SCell.
This is the general network perspective, but this can be made specific to the question of maximum uplink transmission timing difference. 
   Whatever the action decided we should keep an ongoing call where there are no quality problems regardless of the maximum transmission timing difference. The call can and shall continue if a UE can manage more timing difference than stated in TS 36.300 and there are no indications of link quality problems.
Observation 1: It is up to the network to manage quality and resolve quality issues through handover, reconfigurations or, worst case, drop a link.

The action proposed in [1]; UE shall not perform adjustment if the transmission timing difference between TAGs will exceed the maximum transmission timing difference (see TS36.300) after such adjustment, has drawbacks. A UE transmitting Uplinks without TA regulation will break uplink orthogonality and that will have a negative impact on network quality.
Proposal 1: Keep the TA regulation active if the UE can support the maximum transmission timing difference. This means that TA regulation and UL/DL reception does not have to stop at 30.2 s (DL) or 32.47 s (UL), if the UE can support it.
2.3 The UE perspective
TS 36.300 Annex J is an INFORMATIVE clause and thus not normative. It is important to have some flexibility managing the UEs in the network when it comes to maximum transmission timing difference, rather than hard mandated action at a certain fixed limit, since an absolute limit is not mandated.
Observation 2: TS 36.300 Annex J is an INFORMATIVE clause and thus not normative.
Nevertheless, the UE will have performance limits that have to be considered. We have a case that the network driven actions in 2.2 do not suffice and the UE has reached uplink and or downlink maximum transmission timing difference.
The preferred resolution, again assuming that the network cannot resolve this in any other way, is instead to make sure that the offending cells or at least their uplinks stop transmission in order to arrive at a set of links which do fulfil maximum transmission timing differences.

Such UE behaviour can be verified and also detected by the network by observing missing UL transmission of feedback signals on the SCell e.g. missing SRS on UL SCell. 

Proposal 2: The UE configured with pTAG and sTAG shall stop transmitting on the SCell if the uplink transmission timing difference between PCell and SCell exceeds the maximum value the UE can handle. This can be specified in TS 36.133.
The action to stop transmitting is needed to avoid negative impact on network quality. However a silent UE is a very ambiguous signal to the network which do not carry clear feedback back to the handover/scheduler algorithms, in fact;  a silent UE is considered ok, until an inactivity timer or similar action is triggered and the link is dropped. We need an indication from the UE to eNodeB that it has stopped transmission on SCell on top of UE action to stop transmitting.

Proposal 3: An indication from the UE to eNode B is needed. Details are for RAN2 to decide.

Proposal 4: Send LS from RAN4 to RAN2 that RAN4 prefers an indication from the UE when it stops transmission on SCell due to that the maximum receive time difference is bigger than what the UE can manage. 
3 Conclusion


Observation 1: It is up to the network to manage quality and resolve quality issues through handover, reconfigurations or, worst case, drop a link.
Proposal 1: Keep the TA regulation active if the UE can support the maximum transmission timing difference. This means that TA regulation and UL/DL reception does not have to stop at 30.2 s (DL) or 32.47 s (UL), if the UE can support it.
Observation 2: TS 36.300 Annex J is an INFORMATIVE clause and thus not normative.
Proposal 2: The UE configured with pTAG and sTAG shall stop transmitting on the SCell if the uplink transmission timing difference between PCell and SCell exceeds the maximum value the UE can handle. This can be specified in TS 36.133.
Proposal 3: An indication from the UE to eNode B is needed. Details are for RAN2 to decide.

Proposal 4: Send LS from RAN4 to RAN2 that RAN4 prefers an indication from the UE when it stops transmission on SCell due to that the maximum receive time difference is bigger than what the UE can manage. 
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