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1
Introduction
In Rel-11, the concept of TA group (TAG) has been agreed to support CA scenarios 3 and 4. The timing and pathloss reference of the SCell TAG need to be defined so that the UE can use it to adjust the UL timing and calculate the pathloss of an SCell belonging to the SCell TAG.
In this contribution, we present our views on the timing and pathloss reference for SCell to support MTA and inter-band CA. 
2
Discussion 

2.1 DL timing reference of a SCell TA group 
DL timing reference is used for the RA and uplink timing alignment to ensure uplink intra-cell orthogonality is maintained at the receiver side. In Rel-10, it was agreed that the timing reference for initial RACH timing would be the DL PCell. For SCells, they would always share the UL timing the PCell and no need to define such a reference. The main reason for this decision is that the SCells may be deactivated or have poor channel quality. Using the downlink timing of an SCell as reference would raise the chance of error cases. However in Rel-11, the concept of TAG has been agreed to support CA scenarios 3 and 4.A DL timing reference is needed for an SCell belonging to a different TAG than the PCell, in order to support a different uplink timing for the RA SCell and UL transmissions on the SCell than that of the PCell. The eNB will then, just like for the case of PCell in Rel-10, estimate the received timing of UL transmission from the UE on the SCell and use it as a source for the timing-advance commands for the SCell. 
The possible candidates for a SCell DL timing reference in Rel-11 are PCell, SIB2-linked DL SCell, scheduling cell or other timing which is known to the UE. 
The main benefit of PCell DL as reference is that PCell is considered a reliable timing reference due to existing RLM on PCell [1]. Whenever any SCell is deactivated in the SCell TAG, the DL timing reference does not need to be changed. In principle, there would be no issue for SCell RA based on PCell DL timing in FDD system because the length of Guard Time (GT, 103.13us ~ 720us) for PRACH format 0 to 3 is enough to compensate the timing difference between the PCell and an SCell belonging to the SCell TAG. However, there would be some problem for TDD if PCell is always used as timing reference. An example hereof is shown in Figure 1, in which there would be up to 31.3us DL timing difference between PCell (not going through the RRH/repeater) and SCell (going through the RRH/repeater) for hotspot scenario [2]. It is most likely that PCell would be configured with non-short RACH format  (PRACH format 0~3) to allow for cell-sizes from 14km to 100km and SCell is configured with short RACH (PRACH format 4) considering the smaller cell size of hotspot (radius < 1.5km) and less RA overhead in TD-LTE system. In this example, UE1 is configured with carrier aggregation with f1 (CC0, PCell) and f2 (CC2, SCell), while UE2 and UE3 will access f2 from IDLE. So the RACH procedure on f2 is initiated both by UE1 and UE2/3. If the PCell is used as timing reference, as illustrated in Figure 1, the PRACH sequence from UE1 on SCell may not be detected in this specific example because only partial of PRACH sequence is located in the detection/sample window. It is also possible to handle mentioned issue by implementation method (e.g. the RRH sites selection to ensure the DL timing difference between PCell and SCell is less than 15us or only permit the UE with limited timing difference between PCell and SCell to do SCell RA). However, restriction on the RRH deployment or network RA scheduling should not be preferred. 
Based on the above identified issues, we think using PCell DL as timing reference could not be a full solution for SCell RA for TDD. However, if SCell that UE performs RA on is in the same TAG, PCell DL timing reference is much preferred and the timing reference should remain same as Rel-10; otherwise, it seems reasonable to set one of the downlink SCells in the SCell TAG as DL timing reference for SCell RA in Rel-11.
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Some concern on the reliability of SCell DL as timing reference is reasonable considering there is no RLM for SCell in Rel-10. The main reason of no RLM for SCell in Rel-10 is that eNB can detect the RLF of SCell based on the HARQ-ACK statistics and CQI from UEs and/or based on the existing RRM measurement reports (e.g. Event A2) for SCell from the UE. Therefore, eNB could handle SCell RLF, i.e. stop UL grant, release SRS, and de-activate/de-configure SCell [3]. Also, to be noted, in the current Rel-8/9 RLM requirement, out-of-sync is indicated over 200 ms measurement period. And also, N310, N311 and T310 are statically configured by the network. Especially, T310 timer could be up to 2000ms as indicated in 36.331 [4]. Therefore, comparing with eNB’s own radio link quality detection based on mobility measurement and/or CQI report from the UE, RLM mechanism on the SCell requires much longer duration to detect radio link quality problem on the SCell.Based on reasons mentioned, we consider RLM of SCell by the UE for RA purpose maybe not needed. However, we also agree that whether the reference for timing lock can be the SCell DL timing without RLM should be verified by RAN4. 
In summary, based on the mentioned consideration and to seek the commonality between FDD and TDD systems, we have the following observation and proposal: 
Observation 1: In TDD, PCell cannot always be used as the DL timing reference for initial RACH timing for SCell belonging to a different TAG.
Proposal 1: If SCell is not in the same TAG as the PCell, the timing reference of RACH and UL transmissions should be based on the DL timing of one of the DL SCells in the same TAG. 
2.2 Pathloss reference
Based on the RAN4 LS response [5], it was agreed that the eNB can configure either the PCell or an SIB2-linked SCell as the pathloss reference when an SCell is configured for the UE in Rel-10. The rule is that the DL CC for pathloss estimate should be in the same frequency band as the UL CC. In Rel-11, considering the multiple timing advance (MTA) scenario with RRH deployment, multiple reference downlink CCs are necessary for pathloss estimation due to the non-co-located serving cells. In our opinion, it seems that pathloss reference selection for an SCell is highly dependent on whether the SCell belongs to the same TAG as the PCell and whether the SCell is in the same frequency band as the PCell. 
Case 1: f1 (SCell) and f2 (PCell) are in the same band and same TAG. 


[image: image2.emf]f1 f2

f1

f2

PCell Scell1

Band x

(TAG1)

SCell2

f3

f1 f2 f3

Band y

(TAG2)

f3

f2

Case1

Case2


Figure 2: Pathloss reference 
Example scenario is shown in Figure 2, where it can be assumed that f2 is the frequency of the PCell and f1 is the frequency of the SCell1 in same band. Since UL CCs of PCell and SCells of TAG are located in the same frequency band, the propagation characteristics are generally similar. Therefore it is reasonable to use PCell or SIB-2 linked SCell as pathloss reference for case 1 as in Rel-10.
Case 2: SCell is in a different TAG than the PCell and/or in a different band than the PCell 

As shown in Figure 2, PCell (f2) and SCell (f3) of the UE are of different bands and different TAGs. The example of deployment scenario for case 2 is that a hot spot is realized through a RRH/frequency selective repeater or different beam deployment (CA scenario 3) with inter-band CA. 
The pathloss difference between two bands can be significant. The free space pathloss difference between 700MHz and 3.6GHz is 14dB, but measurement campaigns have shown that the actual values are higher in suburban or urban environments [6], so that the actual pathloss difference depends on the environment and can be up to 25dB. For case 2, PCell is not preferred for pathloss estimation in our opinion.
In addition to the pathloss difference between bands, there is additional pathloss difference between PCell and SCell since the signals from PCell and SCell are transmitted from different nodes.
For that reasons above, we propose that for the purpose of pathloss derivation for the open loop correction of an SCell UL transmit power, UE is required to measure an activated DL CC in the same frequency band and TAG as the SCell and SIB2-linked SCell DL is preferred for case 2. 
Proposal 2: In case SCell is in a different TAG than the PCell and/or in a different band than the PCell, the SIB2-linked SCell DL should be used as pathloss reference.
3
Conclusions
In this document, we discussed timing reference and pathloss reference issue for SCell TAG. 

For the Timing reference of SCell TAG, we seek to find common solutions for TDD and FDD system with following observation and proposals: 
Observation 1: In TDD, PCell cannot always be used as the DL timing reference for initial RACH timing for SCell belonging to a different TAG.
Proposal 1: If SCell is not in the same TAG as the PCell, the timing reference of RACH and UL transmissions should be based on the DL timing of one of the DL SCells in the same TAG. 
Proposal 2: In case SCell is in a different TAG than the PCell and/or in a different band than the PCell, the SIB2-linked SCell DL should be used as pathloss reference.
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Figure 1: RACH timing based on PCell DL timing.
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