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1. Introduction
In Shanghai RAN2 meeting, they had discussed on multiple-TA (M-TA) to support all possible CA scenarios. As results, they had agreed as below [1]:

	Agreement:

· RAN2 will work on RACH on Scell based solution. If companies think L1 based (e.g. timing difference based) solutions are feasible, please bring it up in RAN1. If RAN1 informs RAN2 that the RACH solution is not needed, we will stop work on RACH based solution


TA calculation based scheme [2][3] can reduce the signalling overhead and procedure delay, together with reduced implementation complexity at eNB and UE side, and also reduce the possible specification effort for 3GPP (e.g. parallel RACH, RACH and cross carrier schedulilng, RLF, etc.)

Table 1. Comparison between TA calculation scheme and RACH [3]

	
	TA calculation scheme
	RACH based solution

	RACH overhead and dimensioning at SCell
	No overhead introduced, no extra RACH capacity needed
	Preamble (6 PRB shared with other UE)

RAR (48bits from MAC layer point of view)

	Signalling overhead
	Small one extra DL RRC parameter. MAC CE signalling
	Full PRACH configuration on SCell. At least two PDCCH (Msg 0/2/4). MAC CE signalling.

	Delay
	1ms at most
	10ms for the best case

	Updating frequency
	Maintained constantly, when PCell TA is valid. Update of PCell TA adjusts automatically SCell TA.
	Totally independent between PCell and SCell

	At SCell activation
	Correct immediately when DL timing difference is measured. 
	If deactivationperiod longer than time alignment timer, RACH procedure is required.

	Accuracy
	2*0.5us in 97~98% case [5]
	0.5us in 95% case and 1us in 98% case [4]

	Implementation impact at eNB side
	Small, possibly signalling of DL Transmission  timing difference
	Increased complexity of preamble scheduling, and preamble receiving in cross carrier scheduling case

	Implementation impact at UE side
	Need to measure the DL timing difference.
	Introduction of RACH transmission on SCell, which may occur parallel to PUSCH, PUCCH, SR or RACH transmission on PCell.

	Extra standardization work
	Small
	Possible RACH selection, possible parallel RACH transmissions, RACH in cross carrier scheduling case. RAN4 work on simultaneous RACH on SCell and PUSCH, PUCCH or RACH transmission at PCell.

	UE extension carriers
	No need to introduce RACH on extension carriers
	Requires RACH configuration.


However, there were some concerns that some possible SCell configurations cannot be used for the timing difference based solutions in CA scenario 4 (RRH) and 5 (frequency selective repeater) especially.

Therefore, in this contribution, we show several examples of the considerable SCell configuration. And then we would confirm which SCell configuration should be removed from the available SCell configuration.

2. CA Scenarios on DL and UL linkage with RRH and repeater
In this section, we would compare with all considerable cases of SCell configuration with RRH or frequency selective repeater (FSR).
In RRH case, according to CA scenario 4, the F1 frequency which is one of frequency band would be used for DL/UL between eNB and UEs and F2 frequency which is allocated for only RRH to serve to UEs should be separated.. Therefore, in order to achieve the CA for each UE, coverage of F2 frequency for CA is service area by RRH is overlapped geometrically in F1 coverage. 

On the other hand, in FSR case, the eNB can serve the DL data and receive the UL data from UEs via both F1 and F2 frequency based on CA scenario 5. The FSR is used only for extending coverage of F2 frequency within F1 frequency service area for CA.

Case 1) Configure UL SCC in same band (F1) for UL PCC with inter-band (F2) DL SCC with RRH 
(or FSR)
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Figure 1. Configure UL SCC in same band with UL PCC
Figure 1 shows that UL SCC is configured in F1 which already include UL PCC. this case could be supported with one TA value since UL PCC and SCC could share same TA value based on DL PCC timing. It is already supported in Rel-10.
Observation 1: case 1 can be supported with one TA value (already supported in Rel-10).

Case 2) Configure SCells in physically separated radio link with RRH or FSR 
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(a) Configure SCell in inter-band             (b) Configure SCell in intra-band
Figure 2. the concept of PCell and SCells are separately configured in aspect of physical radio link
Figure 2 shows that the concept of PCell and SCells are separately configured in aspect of physical radio link with RRH or FSR regardless configured frequency band for PCell and SCells.

In this case, UE would be needed different TA values for UL CC in PCell and SCell respectively since RAN4 already shows that observed difference of TA value between direct radio link and indirect way via RRH or FSR is cannot negligible. 

Although, in FSR case, different TA value for SCell may not be needed potentially if UE located in cell centre, UE always should obtain another TA value for SCell since an operator cannot know the location of FSR practically.
Case 3) Configure SCell in inter-band (F2) 
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Figure 3. Inter-band CA for both of DL and UL SCC (1)
Figure 3 shows that simple example of inter-band CA. RAN4 had explained in LS document on difference propagation delay between inter-bands which would be 31.6us in maximum case. We think, therefore, multiple TA would be introduced for this case if RAN1 can make positive consensus on it. Observation 2: Case 2 and 3 would be needed one more TA value to support CA.
Case 4) PCell and DL SCC1 are configured in F1 band and UL SCC1 would be configured in another inter-band (F3) which is not supported by RRH (or FSR).
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Figure 4. Inter-band CA for both of DL and UL SCC (2)
Case 5) Configure UL SCC in inter-band (F2) with RRH and FSR without any DL CC SIB2 linked to DL SCC with RRH and FSR.
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Figure 5. Case 5 of deployment with CA

Case 6) PCell is configured in F1 band and DL SCC1 is configured F2 band which is supported by RRH (or FSR) and UL SCC1 would be configured in another inter-band (F3) which is not supported by RRH (or FSR).
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Figure 6. Case 6 of deployment with CA
According to SCell configuration parameters in RRC signalling in Rel-10, the path loss reference for UL SCC would be limited to PCell(DL PCC) and corresponded (SIB2) SCell(DL SCC). Therefore, in case 4, UE may transmit UL signals via UL SCC1 with higher or lower Tx. power than expected level if path loss difference between F1 and F2 would not be negligible. It would depend on the location of UE and CA scenario.
In case 5 and 6, UE cannot estimate Tx. power via UL SCC1 exactly for compensation path loss with Rel-10 specification which cannot support DL SCC2 as path loss reference for UL SCC1. Hence, some significant interference to neighbours and inefficient power consumption would occur, or eNB cannot receive UL signal via UL SCC1 with unexpected behaviour of UE. We think we would not expect this kind of SCell configuration. Therefore, we should prevent unexpected SCell configuration such as case 5 and 6.
Observation 3: Case 5 and 6 should not be considered as the possible SCell configuration but case 4 may be possible potentially.

Proposal 1: RAN1 should agree that case 5 and 6 should be prevented from considerable SCell configuration.
Proposal 2: In case 4, we would not consider as available SCell configuration if it has not significant benefits to minimize of specification change.

If we could agree with the proposal 1 and 2, additional TA value for UL SCC can be estimated with timing difference based solutions such as TA calculation based scheme for any possible SCell configurations. Therefore, RAN1 is expected to discuss on how to modify the definition of TA for multiple TA based on TA calculation based scheme.
Proposal 3: if we could agree with the proposal 1 and 2, RAN1 should discuss seriously whether Multiple-RACH should be needed to support multiple-TA.
3. Conclusion
We suggest a proposal on restriction for linkage between DL and UL CC for SCell to support multiple TA without multiple-RACH.
Proposal 1: RAN1 should agree that case 5 and 6 should be prevented from considerable SCell configuration.

Proposal 2: In case 4, we would not consider as available SCell configuration if it has not significant benefits to minimize of specification change.

Proposal 3: if we could agree with the proposal 1 and 2, RAN1 should discuss seriously whether Multiple-RACH should be needed to support multiple-TA.
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