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1 Introduction
A reply liaison [1] was approved in last RAN4 meeting and sent out to RAN1 and RAN2. The main content is as below,
From RAN4 perspective, the worst case is the initial transmission case and the value for the maximum transmission timing difference between TAGs considering relevant tolerance is 32.47s for inter-band carrier aggregation with multiple TAGs. 

More details can be found in R4-135611[2].

The rationale of deducing 32.47s in [2] is as below,

 - Factors involved for calculation:
· Factor (1): Propagation delay difference ( 30 us 
· Factor (2): Initial transmission timing error ( ±24Ts
· Factor (3): Uncertainty of the reception time in the UE downlink ( ±10Ts 
· Factor (4): eNB time alignment error (TAE) (260ns 
 - UL time difference between TAGs:   (1)+2*((2)+(3))+(4)= 32.47s
However, there may have some issues on the UE further behaviour when the UL Tx time difference approaching the max value (32.47s). In this contribution we analyze the possible issues from RAN4 perspective.
2 Discussion
· Possible issues from real propagation

In RAN4 discussion totally four factors were considered to deduce the max UL time difference between TAGs. The propagation delay difference is a primary part of the calculation, which is 30s. In TS36.300, it is required that,

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 requirement not only depends on considering the deployment of carrier aggregation, especially like CA scenario 4 as below, but also depends on considering the UE complexity. If the DL timing difference between two component carriers is increased, additional UE complexity is required because UE needs to buffer data for one of the two CCs (Pcell or Scell) during the time difference between Pcell and Scell. However it is not precluded that the propagation difference will not be larger than 30s in real wireless condition.
The coverage requirement of E-UTRA was analyzed in TR25.913,

E-UTRA should support the following deployment scenarios in terms of maximum cell range:

-
up to 5 km: performance targets defined in clause 7.1, 7.2, and 7.3 should be met.

-
up to 30 km: slight degradations in the achieved performance for the targets defined in clause 7.1 and more significant degradation for the targets defined in the clause 7.2 is acceptable however mobility performance targets defined in clause 7.3 should be met.

-
up to 100 km: should not be precluded by the specifications.
If UE is close to the RRH and far away from the macro site, the propagation delay can be represented as the distance difference between (UE to macro site) and (UE to RRH), e.g. approaching the coverage radius in figure 1. Thus, regarding the coverage of the LTE cell as well as the signal reflection/refraction, there may have some cases that the propagation delay difference is larger than 30s.
Table 1. CA 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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Figure 1. Example of CA scenario 4

In some cases, this kind of real propagation condition may make network send TA to UE whose UL time difference between TAGs already equalled or very close to 32.47s, or may make this UE itself perform autonomous timing adjustment.  This TA adjustment or UE autonomous adjustment may cause exceeding the max UL time difference UE can handle. In this case whether the UE shall perform the TA-command/autonomous-adjustment which will enlarge UL time difference between TAGs is a problem. 
Issue 1: the real propagation condition may make network send TA or make UE perform autonomous adjustment to cause exceeding the max UL time difference UE can handle.

· Possible issues from ‘bad’ adjustment

From eNB side, there may have some cases that eNB makes a ‘bad’ decision to send a wrong TA or over-estimated TA to UE whose UL time difference between TAGs already equalled or very close to 32.47s, which may cause this UE exceed the max UL time difference. Also, another possibility is, UL time difference between TAGs of a certain UE is very close to 32.47s (e.g. 32s); but the resolution of TA command is 16Ts (0.52s), that is, if eNB send a minimum positive TA to this UE for adjusting UE Tx time, it may make this UE exceed max UL time difference (e.g. may reach 32.52s after adjustment).
From UE side, there also may have error on autonomous adjustment with Tq in TS36.133 section 7.1.2, that is, a UE, whose UL time difference between TAGs already equalled or very close to 32.47s, may make wrong decision to mis-adjust or over-adjust its Tx timing by itself, which may result into exceeding the max UL time difference UE can handle.

Similarly, in this case, whether the UE shall perform the TA-command/autonomous-adjustment which will enlarge UL time difference between TAGs is a problem.

Issue 2: the wrong eNB decision on TA adjustment or wrong UE decision on autonomous timing adjustment may cause exceeding the max UL time difference UE can handle.
3 Conclusion
In this contribution, we analyze the possible issues on UL time difference between TAGs for UE,

Issue 1: the real propagation condition may make network send TA or make UE perform autonomous adjustment to cause exceeding the max UL time difference UE can handle.
Issue 2: the wrong eNB decision on TA adjustment or wrong UE decision on autonomous timing adjustment may cause exceeding the max UL time difference UE can handle.
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