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1
Introduction
In WG2 #74, it was agreed that RAN2 will send the LS to RAN1 and RAN4 to confirm the accuracy and robustness of the TDOA based solution for multiple TAs, and RAN2 will continue working on the RACH based solution. Some issues related to the RACH based solution remained unsolved from last meeting and this document is intended to discuss those open issues.
2
TAT handling

2.1

Number of TimeAlignmentTimer
In last meeting, it was discussed how many TAT should be configured for multiple TA case but the issue was left FFS. We think the maintenance of one TAT per TA group may increase the implementation complexity compared the situation when there is only one TAT per UE, but it is not expected to be significant. If UE supports only single TAT in multiple TA case, eNB should always update all the TAs simultaneously. So even if there are not enough buffers at UE side and no need to transmit on the corresponding SCell, eNB still need to schedule UL on the SCell to measure the TA offset and indicates to UE via TA command. So configure one TAT per UE will increase the implementation complexity in eNB and UE side.

According to the analysis above, we think that configure one TAT per TA group would be better. What’s more, because the length of TAT mainly depends on the speed of UE, so we believe same TAT length for all the TAT should be enough. 

Proposal #1: UE should have TAT per TA group and same length for all TATs. 
2.2

UE action upon the expiry of TAT on PCell and SCell

In Rel-8/9/10, once the TAT on PCell expires, UE shall 
· Flush all HARQ buffers

· Notify RRC to release PUCCH/SRS

· Clear any configured downlink assignments and uplink grants

In Rel-11, when multiple timing advances is considered, different actions will be needed upon the TAT expiry on PCell and SCell respectively because SCell will only used to transmit PUSCH and SRS while PCell will carry the PUCCH for all the configured DL SCC. What’s more, semi-persistant scheduling will not be on SCell. So we propose that if TAT on PCell expires, UE should have the same action as Rel-8/9/10, but if TAT on SCell expires, UE shall

· Flush all the UL HARQ bufferes on SCell

· Notify RRC to release SRS on SCell

· Ignore the UL grant for the corresponding SCell if any

Proposal #2: UE should have different action upon the TAT expiry on PCell and SCell, same action as legacy UE when TAT on PCell expirs, new action when TAT on SCell expirs described above.
3
RACH procedure
3.1

Support for cross carrier scheduling of RACH
Cross carrier scheduling was introduced in Rel-10 for the main motivation of interference avoidance and enabling RACH on SCell is to acquire TA value on the SCell. So cross carrier scheduling and RACH on SCell have different motivation and not directly related. 

What’s more, “new carrier type”was also agreed as a WI in Rel-11 and extension carrier which does not have PDCCH was one most attractive carrier type. For extension carrier, cross carrier scheduling is a must and if multiple TA’s are needed and the RACH based solution is adopted, supporting cross carrier scheduling of RACH will be a must for Rel-11 UE.
Proposal #3: support cross carrier scheduling of RACH for Rel-11 if RACH based solution is used to acquire TA on SCell
3.2

Location of PDCCH/PDSCH for Msg2

Because the DL assignment of Msg2 is addressed to RA-RNTI, which is mapped in common search space, it could not add any carrier indicator to ensure the backward compatibility, and the PDSCH should also be at the same carrier with the corresponding PDCCH. What’s more, because RA-RNTI is calculated only by the frequency and time index of the PRACH resource, if eNB transmits the Msg2 in another carrier, it could be difficult for UE to distinguish which carrier the RAR belongs to.
For backward compatible CC, there could be legacy UE doing random access and eNB will always need to send Msg2 on the SIB-2 linked DL CC. So multiplexing the RAR for UE which is configured cross carrier scheduling with legacy UEs’ is a straight forward way and more efficient. 
For new carrier type such as extension carrier, eNB will have to move the RAR to another backward compatible carrier, so in this case, to avoid the ambiguity at UE side, cell index should be added into the calculation of RA-RNTI. One possible alternative for this case is to send the Msg2 (RAR or some simplied MAC CE) with dedicated PDSCH if only eNB triggered non-contention based RACH is supported.
Proposal #4: for backward compatible carrier, keep the Msg2 on the SIB-2 linked DL CC. For new carrier type like extension carrier, some enhancement for Msg2 should be considered.
3.3

The timing/PL reference for the SCell with RACH

The typical application scenario of multiple TA is the RRH/repeater case. In such deployment, there will be geographically different transmission and reception point on PCell and SCell, the SCell which needs different TA from PCell will also have the different PL. Because the power control and mobility is highly relying on the PL measurement, UE should use SIB-2 linked DL CC as the PL reference. 
Regarding the timing reference, we don’t see any visible gain to use PCell, and since the SIB-2 linked DL CC should be selected as the PL reference, we think UE should also use the SIB-2 linked DL CC as the timing reference
Proposal #5: UE should use the SIB-2 linked DL CC as the PL and timing reference

3.4

Support of contention based RACH

For eNB triggered RACH, non-contention based RACH is preferred because it has less delay and higher probability of success. One argument on supporting contention based RACH is the possible lack of contention free RACH resource. But eNB could also do some time domain balance if there is no contention free RACH resource available at the current subframe. By doing so, some extra delay might be generated, but it might still be less than the extra delay which caused by contention resolution which is the procedure of contention based RACH. 
Proposal #6: contention free RACH is sufficient for RACH on SCell

3.5

Support of multiple simultaneous RACH from one UE

The main motivation of supporting simultaneous RACH from one UE is to reduce the RACH delay. But in practice, we don’t see the need of more than two TAs, so the gain which could be achieved by multiple simultaneous RACH is quite limited. What’s more, if simultaneous transmission of RACH is supported, we still need to deal with the possible power issue if the Pcmax,c is not enough for two preambles’ power. 
Proposal #7: do not support of multiple simultaneous RACH from one UE

3.6

Need of other RACH trigger than PDCCH order

It was agreed in last WG2 meeting that Msg0 will be transmitted in the scheduling CC. So for an activated SCell, regardless it is cross carrier scheduled or not, eNB could always use PDCCH order to trigger RACH on it. For deactivated SCell, if eNB still need to use PDCCH order to trigger RACH on SCell, it should first activate the corresponding SCell and then trigger RACH by PDCCH and this could cause some more delay to schedule UL transmission from NW point of view.

There could be two possible solutions to reduce the delay. 

1. Using MAC CE to trigger RACH on SCell, and send this MAC CE together with activation/deactivation command.

Because UE will not detect PDCCH for deactivated SCell, eNB could trigger RACH via PDSCH on PCell, i.e. use a new defined MAC CE. This MAC CE could be transmitted together with activation/deactivation command, so that UE could start to transmit the preamble immediately after the SCell is activated.
2. Using RACH trigger as implicit activation of SCell

Define new explanation of PDCCH or new MAC CE to send the RACH trigger on PCell. The only reason that eNB triggers RACH on the SCell should be that eNB wants to do UL scheduling on it. So for a deactivated SCell, once RACH is triggered on it, activating the SCell is reasonable and has merits. However, in case that there are more than one SCell within the corresponding TA group, eNB will not be able to activate one of them by such implicit activation. So we have a little preference of the first solution
Proposal #8: if RACH based solution is adopted to get TA on SCell, RAN2 should consider introducing new MAC CE to trigger RACH to reduce the delay. 
3.7

Need of RACH trigger on SCell of UL data arrival

In UL data arrival case, if UE already linked to eNB on PCell, it could send BSR or SR on PCell to request the UL grant on SCell. If UE doesn’t link eNB on PCell, there seems no reason to let UE do RACH on SCell instead of PCell. What’s more, if we only allow contention free RACH on SCell, UE triggered RACH is impossible. 
Proposal #9: RACH trigger on SCell is not needed for UL data arrival, RACH triggered by MAC should always go on PCell.
4
TA grouping change
In repeater case, if eNB configure the TA group according to the UE position (i.e. whether in the coverage of repeater or macro eNB), different TA group configuration might be possible for the same carrier. Figure 1 shows an example that UE1 will be configured f1 and f2 in one group while UE2 will need different TA groups for the two carriers. 
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Figure 1 example of TA grouping in repeater case

So the TA grouping change will only happen when UE moves from the coverage of macro eNB to that of reapter and vice versa. To support a quick TA grouping change on the fly, some extra information may need to be defined and also new signalling need to be investigated. We think such case is quite rare and a complete reconfiguration could be enough. 
Proposal #10: semi-static TA group configuration should be enough
5
Simultaneous transmission of PRACH and other UL channels
If RACH based solution is adopted to acquire TA on SCell, there could be simultaneous transmission of PUCCH/PUSCH/SRS on PCell and preamble on the SCell. There is not much issue from RAN2 point of view for such simultaneous transmission of preamble and other UL channels, but there could be some possible issues in RAN1 if power scalling is needed or in RAN4 about the possible power reduction. 
One simple solution is only allow eNB triggered contention free RACH and leave it to eNB implementation whether the simultaneous transmission is configured. However if there is enough power for simultaneous transmission such behaviour may cause some performance loss in both UL and DL. 

Proposal #11: RAN2 should consider the possible simultaneous transmission of PRACH on SCell and other UL channel on PCell, and involve RAN1 and RAN4 if needed.
6
Conclusion
This paper discussed the open issues related to RACH based solution for multiple TAs. Based on the discussion, we have the following proposals:
Proposal #1: UE should have TAT per TA group and same length for all TATs.
Proposal #2: UE should have different action upon the TAT expiry on PCell and SCell, same action as legacy UE when TAT on PCell expirs, new action when TAT on SCell expirs described above in section 2.2.
Proposal #3: support cross carrier scheduling of RACH for Rel-11 if RACH based solution is used to acquire TA on SCell

Proposal #4: for backward compatible carrier, keep the Msg2 on the SIB-2 linked DL CC. For new carrier type like extension carrier, some enhancement for Msg2 should be considered

Proposal #5: UE should use the SIB-2 linked DL CC as the PL and timing reference

Proposal #6: only PDCCH triggered contention free RACH is sufficient for RACH on SCell

Proposal #7: no support of multiple simultaneous RACH from one UE

Proposal #8: if RACH based solution is adopted to get TA on SCell, RAN2 should consider the above two optimizations to reduce the delay.
Proposal #9: RACH trigger on SCell is not needed for of UL data arrival, RACH triggered by MAC should always go on PCell
Proposal #10: semi-static TA group configuration should be enough

Proposal #11: RAN2 should consider the possible simultaneous transmission of PRACH on SCell and other UL channel on PCell, and involve RAN1 and RAN4 if needed.
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