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1
Background
This contribution deals with open issues related to multiple timing advance. In the RAN1#70 working assumptions on UE behaviour in case of partial overlap of PRACH and PUSCH/PUCCH and UE behaviour in case of overlap of SRS and PUSCH/PUCCH in different TAGs were made. It should be concluded, whether to confirm these working assumptions. Some details on SRS transmissions with multiple TAs were proposed in [1] but it was decided to continue discussion in RAN1#70bis. Also final details of UE behaviour in case of power limitation during partial overlap period should be decided.
2
Overlap of PRACH + PUSCH/PUCCH/SRS
The working assumption in the RAN1#70 meeting for UE behavior of PRACH + PUSCH/PUCCH for partial overlap case when power-limited was that PRACH is prioritized over PUCCH/PUSCH (i.e. same behavior as the full overlap case), on the assumption that a suitable definition of 
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 will be made, otherwise UE behaviour will be unspecified.
The working assumption to prioritize PRACH both in partial and full overlap case with PUSCH/PUCCH is reasonable and in accordance with the earlier assumption to require that PRACH power is constant for the duration of the preamble. The working assumption has a condition that suitable definition of 
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 during partial overlap period will be specified. RAN4 reply LS [4] states that one of the values of 
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 for the subframes adjacent to the overlap period can be used, but the 
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 must not exceed PPowerClass during any period of time. This means that power scaling in subframe #n can be done using 
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 value valid in that subframe and power scaling of transmissions intended for subframe #n+1 can be based on 
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 value on subframe #n+1. During partial overlap between subframes #n and #n+1 the requirement is that PPowerClass is not exceeded. Based on RAN4 reply it can be concluded that suitable definition for 
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 exists and working assumption can be agreed.
One thing to consider still is that partial overlap of PRACH + PUSCH/PUCCH is not well defined. As mentioned in our previous document [2] preamble intended to be transmitted in subframe #n is not expected to partially overlap with other transmissions on subframes #n-1 or #n+1 because timing advance value TA=0 is used and a guard period (when nothing is transmitted) always follows the preamble transmission. If the distance from UE to eNB is so long that that preamble transmission is delayed so that it would overlap with subframe #n+1 then eNB should choose a preamble format that spans over multiple subframes and then full overlap with PUSCH/PUCCH/SRS in multiple subframes may exist. Also in the case of multi-subframe preamble the guard period of the preamble is also longer. Our understanding is that if proper preamble format is configured by the network, there should not be unintended overlap to the following subframe. If the UE, that is further away from eNB/RRH than assumed by eNB, is asked to send preamble or if inappropriate preamble format is used partial overlap with the following subframe can happen. Overlap is not limited to 0 – 30 us in this case but depends on UE’s distance to the cell. In [3] an extreme case is presented where PRACH with a length of only one subframe is used in 100km cell and (partial) overlap of more than 600us with the following subframe is then possible. 
We think that PRACH should be transmitted with constant power and PRACH should have the highest priority when power scaling needs to be applied. PRACH on Scell can span over multiple PUSCH/PUCCH subframes in other TAGs at the UE, at least when extended preamble formats are used. Separation of partial and full overlap is not needed in the specification but it is enough to specify that in case of simultaneous PRACH and PUSCH/PUCCH/SRS, PRACH is prioritized.
3
Parallel transmission of SRS and PUSCH/PUCCH 
In the RAN1#70 meeting working assumption on UE behaviour in case of overlap between SRS and PUSCH/PUCCH in different TAGs was made so that SRS is transmitted if UE is not power limited during the overlap. Related to this decision RAN4 reply LS [5] confirms that RAN4 does not have any concerns related to inter-band CA case which is typical scenario for multiple TA configuration. RAN4 is still discussing if intra-band multiple TA configuration is supported. Based on RAN4 reply we propose that working assumption from RAN1#70 is agreed. There is no need to define different behaviour for intra- and inter-band scenarios in RAN1 specifications but intra-band can be excluded in RAN4 specifications if needed. RAN4 LS also says that RAN4 has no concerns to support parallel SRS and PUSCH/PUCCH in the same TAG. However in this case there would be backward compatibility problem when Rel-11 UE is in Rel-10 network unless some new signalling is specified (e.g. so that by default simultaneous SRS + PUSCH/PUCCH is not transmitted but network can enable parallel transmission). Our view is that SRS dropping in Rel-10 is not a severe problem and there is no need to optimise UE behaviour, so we propose to allow parallel transmission of SRS + PUSCH/PUCCH only in the case that they are in different TAGs.

Details related to SRS dropping and power scaling in MTA case need to be decided as discussed e.g. in [1].
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Figure 1: Overlap of SRS and PUSCH/PUCCH/SRS
In the figures 1a) and 1b) above 4 different overlap cases for SRS and PUSCH/PUCCH/SRS are presented. The condition that UE should not be power limited means that total aggregated power should not exceed 
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. Definition of 
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 will be done in RAN4 specifications. Single 
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 value per subframe is used. Power limitation in overlap cases 1, 3 and 4 in the figure above can then be easily checked by the UE. Case 2 is similar to partial overlap of PUSCH and PUSCH/PUCCH and according to RAN4 LS [4] power scaling can be done using subframe specific 
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 value and the limit that should not be exceeded in this case is PPowerClass.
We propose that UE behaviour in case of full or partial overlap of SRS + PUSCH/PUCCH is defined in the following way for different cases:
· Case 4: Power limitation and SRS dropping in case 4 in the figure 1b) occurs when aggregated PUSCH/PUCCH power after potential power scaling in CC2 and the scheduled SRS power in CC1 exceed 
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· Case 3 in figure 1a) i.e. SRS + SRS transmission case: Instead of SRS dropping, power scaling should be applied in case of power limitation. Power scaling of multiple simultaneous SRS transmission is defined in Rel-10 and it should be reused in this case as was proposed in [1]
· Case 1: Before UE checks, if 
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 would be exceeded during partial overlap, it should do potential power scaling of PUSCH and PUSCH/PUCCH transmissions as in case 4 and also potential power scaling related to parallel SRS transmissions as in case 3. If the 
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 is exceeded then UE drops SRS. The SRS in CC1 would be the transmission that is dropped in this case. After dropping SRS in the CC1, the potential power scaling of SRS in CC2 could be reverted at least partly.
· Case 2: Potential power scaling of SRS + SRS transmission in subframe #n is done using 
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 value of subframe #n and potential power scaling of PUSCH transmission in subframe #n+1 is done using 
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 value of subframe #n+1. UE is considered power limited and SRS in CC2 is dropped if after power scaling UE tx power would exceed PPowerClass.
As pointed out in [7] if UE is transmitting with more than two component carriers there can be a situation that UE is power limited when transmitting parallel SRS + SRS + PUSCH/PUCCH (or n*SRS + m*PUCCH/PUSCH). As mentioned in [7] Rel-10 SRS power scaling does not reduce the power below 
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 in this case. The simplest rule, which is also in accordance with the behaviour proposed for case 4 above, is that all the SRS transmissions are dropped in this case.
4
Remaining details of partial overlap handling
In the RAN1#69 meeting and in the email discussion after the meeting related to LS to RAN4 [6] the following conclusions were made:

· RAN1 specs will include a statement roughly as follows: "The UE shall adjust the transmission power, so that the UE does not exceed the maximum transmission power Pc_max for the part of the subframes that partly overlap between different Timing Advanced Groups."

· RAN1 is still discussing whether this power adjustment should apply only to the exact overlap period or to a whole SC-FDMA symbol i.e. the options discussed in the RAN1 are:

· RAN1 only specifies that the PUSCH/PUCCH transmission power during the overlap period shall not exceed Pc_max (no RAN1 specification changes in addition to the sentence above if overlap period is covered by transient period).

· RAN1 specifies the transmission power of the whole PUSCH/PUCCH symbol that partially overlaps with other transmissions so that Pc_max is not exceeded (new RAN1 rules required). RAN1 would like to note that such a solution might lead to considering the need for a new transition period at a symbol boundary within a subframe.

It seems likely that RAN4 is not going to modify transient periods i.e. RAN4 is not going to extend transient periods or make new transient periods at symbol boundary within a subframe. Also as mentioned in the RAN4 LS the power limit that should not be exceeded during partial overlap period is PPowerClass so we think that some of the RAN1 decisions need to be revisited and final details related to UE behaviour in case of power limitation during partial overlap need to be agreed.

It should be noted that UL carrier aggregation with TA difference close to 30us at the UE is a corner case and in practical scenarios the TA difference is much smaller and can be handled e.g. by current transient periods. Thus one option to solve the problem is to reduce the supported TA difference in Rel-11 to such a value that the problem of UE power limitation can be handled by current transient periods as discussed in [8]. Another reasonable option from our point of view is that detailed UE behaviour in case of power limitation during partial overlap period is UE implementation issue and it is only specified that UE transmit power should be smaller than PPowerClass during partial overlap period. We think that detailed power scaling rules for partial overlap handling are not feasible as they require new transient periods or increase UE processing time requirements (if subframe level power scaling taken into account UL allocation in the following subframe is specified).
5
Conclusions
We propose that UE behavior in case of overlap of PRACH and PUSCH/PUCCH/SRS is defined so that PRACH is prioritized over PUSCH/PUCCH/SRS. We think that there is no need to separately consider full overlap and partial overlap cases.
We propose to confirm the working assumption that simultaneous transmission of SRS and PUSCH/PUCCH in different TAGs is supported unless UE is power limited. In case of parallel transmission of SRS and PUSCH/PUCCH/SRS in different TAGs, power scaling of SRS transmissions and power scaling of PUSCH and PUSCH/PUCCH is done before power limitation is checked. SRS is dropped only if 
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 is exceeded after the Rel-10 type of power scaling is done.
We propose that details of UE power setting during partial overlap period are left for UE implementation and it is only specified that PPowerClass should not be exceeded during partial overlap period. Another option to consider is that partial overlap period that is supported by Rel-11 UEs is reduced to a smaller value so that transient periods can be used to handle UE power limitation during partial overlap periods.
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