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1 Introduction
According to RAN2 #74 meeting minutes [1], how the UE assists the eNB to manage the TA group could be discussed further .In this contribution, the possible solutions are discussed in details.
2 Discussion

Due to the repeaters/RRH or the abnormal big timing difference:

1)the eNB may not sure which TA group or a new TA group the newly added Scell should belong to, or 
2)the original TA group configuration is not suitable any more when the UE moves. 
In both of this two cases, the assistance information from UE is appreciated for TA group configuration or reconfiguration. The detail motivation have been discussed in [1] .

The detailed methods are further discussed in following sections:
2.1 Methods
· Method 1: DL-timing-Difference based. The UE reports the DL timing differences between all SCell and Pcell, then the eNB does the TA grouping based on these information. 

If DL timing differece between two cells can represent the UL timing difference, e.g. the repeater is always available in dual-direction, the DL timing differences can be used to assist the TA group management. 

In the Scell addition procedure (left part of figure 1), if the eNB is not sure how to confiure the TA group of this Scell, the eNB can request the UE to report the DL timing difference between the configured DL serving cells. After the eNB receives the downlink difference between target Scell and the reference cells of the current TA groups, it can decides whether a existed TA group or a new TA group this SCell belongs to, and informs this decision to UE. 

This method could also be used for the TA group reconfiguration (right part of figure 1). A UE may move from non-repeater coverage to repeater coverage. If UE finds the downlink timing difference of two SCell in one TA group is more than the pre-configured threshold, it reports the downlink timing difference between the Pcell and every Scell to eNB. Receiving this report, the eNB evaluates whether the current TA group configuration is still correct or not, and performs the TA group reconfiguration procedure if necessary.
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Figure 1:TA group configuration based on  the DL delay difference reports
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· Method 2: TA-value based. The UE reports the TA values of all existed TA groups, and additionally  the eNB gets the TA values of an SCell by triggering the RA procedure,  then the eNB does the TA grouping based on this TA values information
In principle, if the eNB obtains the TA value of one serving cell and the TA values of all exsitted TA group, it can decide which TA group or a new TA group the serving cell should belong to.

The precise TA value of the target serving cell can be obtained from the Random Access Procedure. 
The TA value of the existed TA group could be reportted by UE. In the current specification, after UE acquires the initial TA value in message2, it could adjust it continuously after receiving the TA command from eNB or detecting the downlink timing changing [4] . Because UE may adjust the TA value itself , eNB could not know the updated TA value of  the current TA group in UE side, thus the reporting from UE is needed. 
As shown in the left part of figure 2, in the Scell addition procedure, The eNB requests the UE to report the TA values of the current TA group1 and group2, and obtains the TA value for SCellZ by triggering a RA procedure, and makes the TA group decision. The SCellZ could be configured to one existed TA group which has the similar requirement on the TA value as itself, or new TA group is needed
As shown in the right part of figure 2, at any time if the eNB suspects the ScellZ  ‘s TA group is not suitable any more based on uplink radio link monitoring, the eNB can requests the UE to report the TA values of the current TA group1 and group2, and trigger a RA procedure on SCellZ, then check the TA group configuration and do reconfiguration if needed.
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Figure 2: TA group configuration based on TA values comparison
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2.2 Comparison of two Methods
A comparison of the two types of the assistance information is provided in the below table:
                                                     Table 1: the comparison of two types of assistance information

	
	Difference of the DL transmission delay
	TA value

	accuracy
	Medium: 

depends on the accuracy of the timing measurement 
	Good: 

depends on the accuracy of the TA evaluation in RA procedure

	Generalization
	Not applicable for downlink/uplink only repeater scenario.
	

	Standardization work
	The configuration and reporting of the DL difference
	The eNB triggered RACH can be reused.

The configuration and reporting of the TA values maintained in UE

	Use cases
	All use cases:

a) Initlal TA configuration case 

b) the cases that the UE firstly detects the DL Timing problem, 
c) the cases that the eNB firstly detects the UL timing problem, and then trigger the UE to report
	Not suitable for the case b)

	RACH overhead 
	
	Create the extra RACH overhead  for TA management 


From the comparison above, the DL-timing-difference based method can be applicable for almost all  scenarios and use cases, so it  could be taken as the basedline. Considering that the DL-difference -based methods is not applicable for one direction repeaters scenario, and the better accuracy may be required. The TA-value based method can be taken as a complementary way:
Proposal 1:  the DL- timing-difference based method could be the baseline to assist the TA grouping, and the TA based method could be a complementary way.
if above proposals can be agreeable, of course the combination of these 2 solutions can be used depends on the eNB implementation. As shown in figure 3. eNB decides the TA group based on the DL timing difference firstly, if this assistance information is OK, the TA value report may be omitted. Only in case of more accurate TA grouping is needed, the TA value could be obtained additionally. 
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Figure 3: the combination of two types of assistance info


3 Conclusion
We provided two methods in section2 about how the UE assists the eNB to do TA group management, as analysis, the DL-timing-difference based method can be applicable for most cases, and the TA-based method could be taken as a complementary way, we propose:
Proposal 1:  the DL- timing-difference based method could be the baseline to assist the TA grouping, and the TA-based method can be a complementary way.

If above proposal is agreeable, based on the discussion in section 2, the following are proposed for each method:
Proposal 2:  For DL-timing-difference based method,

The UE reports the DL –timing-difference between all SCell and PCell to the eNB, if it is requested by the eNB or if the timing difference between two cells within one TA group crosses the pre-configured threshold.
Proposal 3: For TA- values based method,
The UE reports the maintained and valid TA values of all TA groups to the eNB if it is requested by the eNB.
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