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Discussion and Decision
1
Introduction
In WG2 #74, it was agreed in RAN2 that a LS (R2-113575) will be send to RAN1/4 to ask the accuracy and robust of TDOA based solution. RAN1 and RAN4 sent the LS back by [1][2]. RAN1 pointed that the TDOA based solution could not work for all the CoMP scenarios, and solution a) (i.e. not to allow eNB to adjust the TA value on the fly) would not be suitable. RAN4 indicated that it is not clear whether UL-only or DL-only repeater will be deployed, and another issue is asymmetric delay in the UL and DL direction may happen at the repeater; what’s more, RAN4 also pointed that solution a) is not suitable, but whether solution b)_is insufficient may need further study.
In this paper, we summarized the scenarios which TDOA based solution could work and the benefit it could achieve. And gave our suggestion on the way forward of this solution.
2
Discussion
2.1

Scenarios which TDOA based solution could work
From the RAN2 discussion as well as the RAN1/4 LS back, we could summarize that there are following two key issues will affect the performance of TDOA based solution. 
1. Whether the DL transmission and UL transmission have the same propagation path

2. Whether the UL sync accuracy of TDOA based solution could be accepted for the first transmission on SCell if solution b) is selected 
Regarding the first issue, 3GPP defined totally five CA application scenarios in Rel-10. For the first three scenarios, the DL transmission and UL transmission will definitely have the same propagation path because there is only one reception node, for the fourth scenario (i.e. RRH case), if UL CoMP is not used, the propagation path will also be same for UL and DL; for the repeater case, there would be quite a lot difficulties on UL-only or DL-only repeater like power control, mobility, etc. So the starting assumption could be that UL and DL will both go through the frequency selective repeater. So besides the UL CoMP, all the other defined CA scenarios will have same propagation path for DL transmission and UL transmission. 
Regarding the second issue, with solution b), i.e. allow eNB to adjust the TA value with TA command on the fly, the later UL sync performance will be same as Rel-8/10, so the question will be that whether the accuracy of TDOA based solution could be accepted for the first transmission on SCell. We could get from the RAN4 LS that the error introduced by TDOA based solution will be mainly caused by TAE, which is 1.3us (~40Ts) for inter-band CA. With TDOA based solution, the maximum error could be twice of the TAE, i.e. 80Ts, but considering the current requirement of the UL sync for the first transmission, which is ±64Ts and achieved by RACH, the additional error for the first transmission could be restricted to ±16Ts (one TA step). 
For the defined CA deployment scenarios, for the first three scenarios, multiple TA will be only needed when propagation delay is shifted due to the frequency difference [3]. And even in this case, TDOA based solution could still work because the delay shift will be UL/DL independent but depend on the frequency difference; for the RRH scenario, some CoMP application scenarios might need different mechanism to decide the TA value, but whether to use UL CoMP depends on eNB, so if eNB decides UL CoMP will not be configured, the TDOA based solution will be workable; for the repeater case, since the existence of repeater might be agnostic to eNB, or repeater will have asymmetric processing delay, so we could not know for sure when TDOA based solution could be workable for repeater case.

From the analysis above, the TDOA based solution could at least work for the following scenarios
1. CA deployment scenario #1, #2, #3 for UL inter-band CA

2. CA deployment scenario #4 when no UL CoMP is used

2.2

Benefits to use TDOA based solution in feasible scenarios
For the scenarios which TDOA based solution could be workable, it will bring following benefits compared to RACH. 
Delay performance: 
	TDOA based solution
	RACH

	Since TDOA based solution is only some simple add/minus operation, so we could assume it will need around 1ms to get the result
	For contention free RACH, the best case will need around 10ms

For contention based RACH, the best case will need around 20ms

For a deactivated SCell, at least 8ms additional delay will be introduced


Overhead: 

	TDOA based solution
	RACH

	Possible one MAC CE (one byte) to indicate the transmission difference
	Need to configure RACH on SCell
Two PDCCH, and one RAR for contention free RACH

Two PDCCH, RAR, Msg3 (2 bytes), Msg4 (2 bytes) for contention based RACH


With the above benefits, we think the most important advantage of TDOA based solution is it could greatly reduce the delay for UE to acquire the initial TA value on SCell to start UL transmission. In some scenarios which TDOA based solution could be used, applying the solution may achieve better performance than RACH especially for some delay sensitive service. And since eNB has the competence to know the exact application scenario, if it sees the need, it could use this scheme to get a quicker UL transmission. 
Proposal #1: whether UE should acquire the TA on SCell by RACH or TDOA based solution should be semi-statically configured by eNB. 
3
Conclusion
Proposal #1: whether UE should acquire the TA on SCell by RACH or TDOA based solution should be semi-statically configured by eNB.
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Table J.1-1: CA Deployment Scenarios (F2 > F1).

	#
	Description
	Example

	1
	F1 and F2 cells are co-located and overlaid, providing nearly the same coverage. Both layers provide sufficient coverage and mobility can be supported on both layers. Likely scenario when F1 and F2 are of the same band, e.g., 2 GHz, 800 MHz, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
	
[image: image1.emf]F1 F2



	2
	F1 and F2 cells are co-located and overlaid, but F2 has smaller coverage due to larger path loss. Only F1 provides sufficient coverage and F2 is used to provide throughput. Mobility is performed based on F1 coverage. Likely scenario 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 aggregation is possible between overlaid F1 and F2 cells.
	
[image: image2.emf]

	3
	F1 and F2 cells are co-located but F2 antennas are directed to the cell boundaries of F1 so that cell edge throughput is increased. F1 provides sufficient coverage but F2 potentially has holes, e.g., due to larger path loss. Mobility is based on F1 coverage. Likely scenario 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 F1 and F2 cells of the same eNB can be aggregated where coverage overlap.
	
[image: image3.emf]

	4
	F1 provides macro coverage and on F2 Remote Radio Heads (RRHs) are used to provide throughput at hot spots. Mobility is performed based on F1 coverage. Likely scenario 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.
	
[image: image4.emf]

	5
	Similar to scenario #2, but frequency selective repeaters are deployed so that coverage is extended for one of the carrier frequencies. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlap.
	
[image: image5.emf]
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