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1. Introduction
The Work Item “LTE Carrier Aggregation Enhancement beyond 5 Carriers” is being specified to support CA with up to 32 CCs. In this contribution, we discuss the need to increase the number of TAGs in the UL.  
2. Discussion
In Rel.11, maximum 4 TAGs can be signalled by RRC [1] for deployments with different cell locations (resulting in varying UL timing advance for the different SCells) e.g. CA scenario 4 and 5. In the last RAN2 #89bis meeting, some discussions took place on whether needs to extend the maximum TAG numbers to 8. 
There are two factors that cause different UL propagation delay. 
· The first factor is the number of different geographical locations we assume the UL cells to be located in: SCells are used for offloading and the coverage of SCells is likely small. Based on the observations, it is unlikely that one UE is served by multiple serving cells belonging to more than 4 different geographical locations.  
Observation 1: Four TA values should be sufficient as more than 4 RRHs having different coverage is not expected in CA scenario.
· The second factor is the timing drifting because of the different frequency bands. In the last RAN2 #89bis meeting, there was a view that in order to support increased number of frequency bands more than 5, the number of TAG should be increased as well. However, RAN4 evaluated this aspect in Rel-10 phase with Ray-tracing simulator [2]. The following evaluation result was provided to RAN2 in [3]. 
”The timing difference for the strongest paths is less than 0.52 us (one timing advance step) for 97-98% of the cases and always less than 2.5 us in co-located CA scenario.” 
This means that for the same transmission point, the time difference between different bands shall not exceed 1 TA step for 97-98% of the cases. In addition, the timing difference is always less than 5 TA steps. Furthermore, if eNB senses such rare UL timing difference infrequently (~ 2~3% that difference is larger than one TA step), it could simply adjust the TA for this TAG to an acceptable value with trivial signalling overhead. Thus, the extension of TAG number due to band number increasing is not motivated if CCs are collocated. Furthermore, the fact should be taken into account for this discussion that many of the 32 CCs should come from the unlicensed spectrum and would be likely on the single frequency band. 
Observation 2: Support more frequency bands in co-located CA scenario does not motivate the increase of the TAG number.

Based on the above observations, it is hard to see an essential motivation and clear use case to increase TAG number beyond 4, we therefore propose:
Proposal 1: The maximum number of TAGs shall be maintained to 4.
Proposal 2: Even if Proposal 1 was not agreeable (i.e. RAN2 agreed to increase the number of TAGs), 8 TAGs should not be mandated for the UE to support up to 32 CCs. 
3. Conclusion
In this contribution, we have discussed some possible impacts on higher layer to enable the LTE CA of up to 32 CCs and made the following observation and proposals: 

Observation 1: Four TA values should be sufficient as more than 4 RRHs having different coverage is not expected in CA scenario.
Observation 2: Support more frequency bands in co-located CA scenario does not motivate the increase of the TAG number.

Proposal 1: The maximum number of TAGs shall be maintained to 4.
Proposal 2: Even if Proposal 1 was not agreeable (i.e. RAN2 agreed to increase the number of TAGs), 8 TAGs should not be mandated for the UE to support up to 32 CCs. 
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