
3GPP TSG-RAN WG2 Meeting #76
R2-115803
San Francisco, USA, 14 - 18 November 2011
Agenda item:

7.1.2.1
Source:
Nokia Siemens Networks, Nokia Corporation
Title:
Timing and Pathloss reference
Document for:

Discussion and Decision

1
Introduction
In this contribution, we discuss the Timing and Pathloss reference for SCell TA group (sTAG).
2
Discussion
2.1
Timing reference
In Rel-10 with single TA group, it was defined in [1] that “The uplink frame transmission takes place 
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 before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell. When the UE is configured with SCell(s), it shall use PCell as the reference cell for deriving the UE transmit timing.”  
And it was defined how the UE to derive UL timing for different cases:

1) Preamble transmission, based on DL timing 

The start of the random access preamble formats 0-3 shall be aligned with the start of the corresponding uplink subframe at the UE assuming 
[image: image2.wmf]0

TA

=

N

 and the random access preamble format 4 shall start 4832 Ts before the end of the UpPTS at the UE, where the UpPTS is referenced to the UE’s uplink frame timing assuming 
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2) for subframe n+6 when receiving TA in RAR or MAC CE at n, based on current UL timing (NTA,old)
UE shall adjust the timing of its uplink transmission timing at sub-frame n+6 for a timing advancement command received in sub-frame n. [1]
In case of random access response, 11-bit timing advance command [8], TA,  indicates NTA values by index values of  TA = 0, 1, 2, ..., 1282, where an amount of the time alignment is given by NTA = TA (16. NTA is defined in [3].

In other cases, 6-bit timing advance command [8], TA, indicates adjustment of the current NTA value, NTA,old, to the new NTA value, NTA,new, by index values of TA = 0, 1, 2,..., 63, where NTA,new = NTA,old + (TA (31)(16. [3]

3) for other subframes when no TA CE was received, UL timing adjustment according to the DL timing 

“When it is not the first transmission in a DRX cycle or there is no DRX cycle, and when it is the transmission for PUCCH, PUSCH and SRS transmission, the UE shall be capable of changing the transmission timing according to the received downlink frame except when the timing advance in section 7.3 is applied (when receiving a TA command).”[1]
Besides, it is also specified in [3] that “Upon reception of a timing advance command, the UE shall adjust its uplink transmission timing for PUCCH/PUSCH/SRS of the primary cell… The UL transmission timing for PUSCH/SRS of a secondary cell is the same as the primary cell.”, i.e. single UL timing will be used for all the serving cells.
For the scenarios which requires different TA group to be supported in Rel-11, the timing reference for the group for above cases need to be defined. A straightforward derivation from Rel-10 is that the timing reference is for the group and the cells within the group applies the same UL timing, i.e. using the same DL timing reference. 
Proposal 1: Confirm that DL timing reference is per group and the UL timing is same for all the serving cells within the group.

With this assumption, possible solutions on the table so far are:

· Alt 1: SIB2 linked DL [4]
· Alt 2: PCell [5]

· Alt 3: Special cell configured by the eNB [6]

· Alt 4: Any cell within the group [7]
Benefits of Alt 2 were discussed in Ref. [5] where it was noted that PCell is a reliable reference that is never deactivated. A disadvantage was pointed out in Ref. [7] concerning the situation with a macro eNB and RRHs when UEs may observe substantially delayed macro eNB DL compared with RRH DL. UE is supposed to cope with up to about 31.3 s delay difference.[8] If the UEs under RRH coverage but not configured with carrier aggregation, used the RRH DL as the RACH timing reference while the macro cell DL were the reference for some other UEs configured with carrier aggregation, RACH of the RRH cell should be configured taking the DL delay difference into account. This might in some cases exclude the short TDD RACH format (format 4) for the RRH cell because its CP length is only about 15 s. Furthermore, if the preamble timings are spread over the full CP length, only 17 nonoverlapping sets of 64 preambles can be formed for Format 4 which means that more co-ordination is needed in order to avoid adjacent cells using the same set of sequences, compared with the case that the RRH DL would be the reference for all UEs.   For these reasons, Alt 2 is not our preferred choice. 
Alt 1 ensures no different handling at the eNB side to for CA and non-CA UEs as SIB2 linked DL would always work for the non-CA UEs. Also considering there will be typically only one SCell in the sTAG (one frequency on the RRH or repeater layer), Alt 3 and Alt 4 will end up equivalent to Alt 1. 
The only potential issue brought up about using SIB2 linked DL is about reliability when it is PDCCH-less carrier. As UL-only SCell is not supported, the UE should be able to at least synchronise to it to ensure DL reception, e.g. based on PSS/SSS, CRS or CSI-RS. 

Compared with Alt 1 or 4, Alt 3 would mean more signalling for indicating the reference cell initially and changing the reference cell before deactivating the earlier reference cell.

Compared with Alt 1, Alt 4 has the benefit that UE could always use the best (activated or even only configured) DL as the reference, but it could lead to additional timing advance commands to compensate changes if a UE is hopping the reference between two DLs in an uncontrolled manner and the UE RX timings of the two DLs are different when the DLs are in different bands or transmitted in different locations. 
As not much benefit is shown comparing Alt 3 or Alt 4 to Alt 1, it should be enough to adopt Alt 1.

Details about how Alt 1 would work following same principle as Rel-10:

-
For preamble transmission, the SIB2 linked DL of the cell which the preamble is sent is used as DL timing reference;
-
When TA command is received in RAR or MAC CE, it applies to current UL timing and uses the SIB2 linked DL of the cell where RA was performed as DL timing reference

-
For the subframes without TA command, the SIB2 linked DL of the cell where RA was performed is used as DL timing reference

Proposal 2: Timing reference for preamble transmission and other UL channels of the cells within the sTAG is the SIB2 linked DL of the cell where RACH is performed. 

As the timing aspects are mainly specified in RAN1 and RAN4 specifications, we propose to inform RAN1 and RAN4 about the decision.
Proposal 3: Send an LS to RAN1 and RAN4 to inform the decision.
2.2
Pathloss reference
Pathloss reference is mainly used for UL power control, which is independent for each serving cell. Different pathloss reference can be used for the cells within a group, as already so in Rel-10. And considering the number of cells within an sTAG is not likely to be large, no change is needed for Rel-11 with multiple TA.
Proposal 4: Confirm that Pathloss reference is per serving cell and it could be configurable as DL of PCell or SIB2 linked SCell, i.e. no difference from Rel-10.

2.2
RLM of SCells
RLM of SCells was extensively discussed in Rel-10, mainly to ensure no UL transmission when the DL of the SCell becomes not reliable any more, and concluded not supported at the time but only to rely on eNB detection based on CQI or RRM measurement. In our view, RLM is not specifically required w.r.t to RACH on SCell as RA is only initiated by the eNB. However, it could be further discussed if RLM of SCells is needed in general.
3
Conclusion

Timing and pathloss reference for SCell/sTAG is discussed in this contribution with the following proposals proposed:
Proposal 1: Confirm that DL timing reference is per group and the UL timing is same for all the serving cells within the group.
Proposal 2: Timing reference for preamble transmission and other UL channels of the cells within the sTAG is the SIB2 linked DL of the cell where RACH is performed. 

Proposal 3: Send an LS to RAN1 and RAN4 to inform the decision.

Proposal 4: Confirm that Pathloss reference is per serving cell and it could be configurable as DL of PCell or SIB2 linked SCell, i.e. no difference from Rel-10.
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