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Discussion and decision
1. Introduction
RAN4 sent LS [1] to RAN2 about the issue on the max UL timing difference indication. 
----------------------------------------------------------------------------Text begin ------------------------------------------------------------------------------------------

In the TS36.133 it was defined that a UE configured with pTAG and sTAG may stop transmitting on the SCell if after timing adjusting due to received TA command the uplink transmission timing difference between PCell and SCell exceeds the maximum value the UE can handle, i.e. 32.47us. In this case, UE may stop uplink transmission without indicating the network. 

To RAN2

ACTION: RAN4 would like to inform RAN2 about the UE behavior and consider whether it is necessary for the UE to indicate to the network that the max UL timing difference between TAGs is reached or approached.

----------------------------------------------------------------------------Text end- ------------------------------------------------------------------------------------------
Furthermore, the situation that the uplink transmission timing difference reaches or approaches the maximum value between sTAGs is also discussed in this contribution. 
2. Analysis
In the uplink transmission procedure, the eNB sends the uplink grant to one UE. The eNB may send the TA command to the UE in case of adjusting the TA for the UE as well. The UE adjust its uplink timing according to the TA command. However, there are several factors may cause that the uplink transmission timing difference called Difful-timing in this paper between TAGs exceeds the maximum value, i.e. 32.47us.
Difful-timing between pTAGs and sTAGs
In this case, the RAN4 has concluded that the UE may stop SCell uplink transmission when Difful-timing exceeds the maximum value. However, whether it could indicate this information to the network should be discussed in RAN2. 
Alternative 1: The UE stops uplink SCell transmission without sending any indication to the network. Since the network is not aware of this case, the situation could be depicted in Figure1.
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There are two drawbacks since the network is not aware of this case, one drawback could be depicted in Figure1. Since the SCell could not receive the uplink data, the eNB may judge it as data loss and reserve uplink resource for retransmission. This procedure will continue until the uplink transmission exceeds the maximum HARQ retransmission number, wasting uplink resource. 
Another drawback is that the delay of the uplink transmission will be greatly increased. If a MAC CE (e.g. BSR) or an RRC message (e.g. Measurement Report) is included in the uplink transmission, since the network is not aware of this situation the network may still allocate an UL grant to this Scell, the UE still put this MAC PDU into the HARQ buffer. It means that this MAC PDU will not be sent in another cell. The overall performance of the system may be severely affected, e.g. failed handover due to late MeasurementReport . 
Observation1: If the UE does not indicate to the network that the uplink TA difference between pTAG and sTAG exceeds the maximum value it can handle, radio resource is wasted and transmission delay is increased, which may also delay handover.
Proposal 1: The UE shall inform the network that UL transmission is stopped on a Scell because UL timing difference between the pTAG and the sTAG of the SCell exceeds the maximum value which the UE can handle.
Proposal 1a: The UE shall not process any UL grant on a Scell when the UL timing difference between the pTAG and the sTAG of this SCell exceeds the maximum value which the UE can handle.

Difful-timing between sTAGs
In RAN4, the UE behaviour in case of situation that Difful-timing between SCell TAGs reaches the maximum value has not been discussed, similar with situation between pTAG and sTAG, the max Difful-timing between SCell TAGs can also reach the maximum value depicted in Figure2. However the capability of handling the max Difful-timing between the sTAGs has been captured in [3] highlight in yellow.
----------------------------------------------------------------------------Text begin ------------------------------------------------------------------------------------------
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 32.47s for inter-band carrier aggregation with multiple TAGs.
----------------------------------------------------------------------------Text end- ------------------------------------------------------------------------------------------
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In case that Difful-timing between SCell TAGs reaches the maximum value, it is hard to say on which Scell the UE should stop the UL transmission.
If the UE selects the SCell(s) on which not to transmit on the uplink, the UE could also indicate to the network which SCell(s) it select to let the network schedule more flexibly.
Proposal 2: It is up to UE implementation on which SCell the UE stops the UL transmission if the uplink transmission difference between sTAGs exceeds 32.47us.
Specification capture
UE behaviour has been captured in TS 36.133 for pTAG-sTAG case. We suggest that UE behaviour for both pTAG-sTAG and pTAG-sTAG cases should also be captured in TS36.300.
Proposal 3: Capture UE behaviour for both pTAG-sTAG and sTAG-sTAG cases in TS36.300.
3. Conclusion
If the UE does not indicate to the network that the max UL timing difference between TAGs is reached or approached, the uplink radio resource and the uplink delay will be increased. And the overall performance will be affected if the MAC CE or RRC signalling is contained in the uplink transmission. 
Besides, the case that uplink transmission timing difference between SCell TAGs should also be taken into consideration. 
And we propose that:
Proposal 1: The UE shall inform the network that UL transmission is stopped on a Scell because UL timing difference between the pTAG and the sTAG of this SCell exceeds the maximum value which the UE can handle.
Proposal 1a: The UE shall not process any UL grant on a Scell when the UL timing difference between the pTAG and the sTAG of this SCell exceeds the maximum value which the UE can handle.
Proposal 2: It is up to UE implementation on which SCell the UE stops the UL transmission if the uplink transmission difference between sTAGs exceeds 32.47us.
Proposal 3: Capture UE behaviour for both pTAG-sTAG and sTAG-sTAG cases in TS36.300.
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