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1 Introduction

In last RAN4 #66 meeting, the issue of time alignment error (TAE) requirements for inter-band CA scenario was triggered in [1]-[2]. In [1], some analysis was provided for TAE based on the TA accuracy etc. aspects. In [2], a CR was provided to make the correction of inter-band CA case, i.e.,

For MIMO or TX diversity transmissions, at each carrier frequency, TAE shall not exceed 65 ns.

For intra-band contiguous carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 130 ns.

For inter-band carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 260 ns.
In this contribution, we give some analysis on the TAE issue based on the understanding of current specifications. And the corresponding proposal is given in conclusion part of this paper.
2 Discussions
For the assumptions, we use the same scenario as declared in [1], i.e.,

· (Assumption 1) 2 UEs (UE1 and UE2) are in a coverage area of 2 overlapping carriers (Cell1 and Cell2) that operate CA.

· (Assumption 2) UE1 is configured with Cell1 as the Pcell, and Cell2 as the Scell. UE2 is configured with Cell2 as the Pcell, and Cell1 as  the Scell.

· (Assumption 3) Both UE1 and UE2 are configured with 2UL/2DL CA.

· (Assumption 4) Both UE1 and UE2 are configured with single TA group.

[image: image1.png]



Figure 1. Locations of Cells and UEs
Based on the analysis in [1], at least four parts of uncertainty shall be considered for this case:

· Accuracy of TA (part (1))
· TA adjustment accuracy (part (2))
· Uncertainty of the reception time in the UE downlink (part(3))
· Channel dispersion (part(4))
First of all, for the accuracy of TA, in TS 36.133, there is description that:
The UE shall adjust the timing of its transmissions with a relative accuracy better than or equal to ±4* TS seconds to the signalled timing advance value compared to the timing of preceding uplink transmission. The timing advance command is expressed in multiples of 16* TS and is relative to the current uplink timing.
It is clear that, the TA adjustment accuracy is ±4TS. For the accuracy of TA, since the TA command is expressed as multiple of 16Ts, which means, the accuracy of TA shall be ±16Ts. The 16Ts is the minimum unit for the network to change for each UE’s TA. For the uncertainty of reception time in the UE downlink, the UE Rx-Tx time difference accuracy is defined in TS 36.133, and the corresponding UE Rx-Tx test case was mainly tested based on the reception accuracy. Therefore, if the Tx time is accurately known, the maximum reception time error in downlink shall be considered as 10Ts (BW>= 5MHz) taking the implementation margin into account. For the channel dispersion, it is related to the different channel types, if the EVA channel is adopted for consider, thus, the maximum channel dispersion is 2.51us. 
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Figure 2. 2 UEs, Single TA group, 2 DL, 2 UL, colocated, different Pcells
Based on the analysis in [1], the following equation shall be satisfied as:
2*TAE + 2 × [(1) + (2) + (3)] + (4) < Length of CP
Actually, according to the analysis in this contribution, it is not reasonable to make this equation, since all the parts of uncertainty are not absolutely independent. Therefore, if the mutual impacts of parts (1)-(4) can be estimated accurately, the equation can be written as:
2*TAE + 2 × [(1) + (2) + (3)] + (4)-Mutual Impacts < Length of CP
Using the analysis value in this contribution, assume the normal CP is used, i.e., 144Ts, therefore, the TAE shall satisfy that:


TAE<112ns+(Mutual Impacts)/2

Although it is difficult to give the exactly number of the mutual impacts of the different parts, however, taking the implementation margin into account, for the inter-band CA case, it is also reasonable to set the TAE as 260ns.
Proposal 1: It is reasonable to set the inter-band CA TAE as the value by 260ns.
3 Conclusion
In this contribution, we give the discussion on TAE requirements for inter-band CA sceanrio. Based on the analysis in this paper, the following proposal is obtain:
Proposal 1: It is reasonable to set the inter-band CA TAE as the value by 260ns.
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