3GPP TSG RAN WG1 Meeting #68

R1-120672
Dresden, Germany, February 6-10, 2012
Source:
KDDI
Title:
Views on UL Simultaneous Transmissions in Multiple TA
Agenda Item:
7.2.3
Document for:
Discussion and Decision
1. Introduction
The issues on multiple TA in terms of simultaneous transmission over TAG (TA group) were discussed [1-3], and the following sentences are captured as a conclusion:
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In this contribution, we share our view on the open issues for UL Simultaneous Transmissions in Multiple TA.
2. Necessity of spec support of UL CA for multiple TA

As discussed in RAN1#67, there are so many potential unintended simultaneous UL transmissions in the case of multiple TA situations. This may require complicated error handling at eNBs, and hence UL TA might be unrealistic feature, if all the possibilities are left as eNB implementation. Therefore, we prefer to specify all the UE behaviours related to UL CA with multiple TAs to avoid the associated ambiguities.
Proposal:

· UE behaviors (e.g. power control, simultaneous transmission and PHR) should be specified to avoid the complicated implementation of eNB scheduler.
3. Misinterpretation of timing gap between UE and eNB
Although the issues on UL multiple TA are summarized in [1-3], the possible solutions are proposed based on the fact that eNBs can correctly know how much timing adjustments are applied to UEs. More concretely, Figure 1 shows an example situation where a problem happens due to misinterpretation of timing adjustments. Situation A in this figure shows that the transmission timing of TAG 1 is advanced over TAG 2, and the last part of subframe n-1 of TAG 2 overlaps on subframe n of TAG 1. Thus the intended Tx power of this UE exceeds power class, and then the actual Tx power is scaled down to satisfy this limitation. On the other hand, the situation where the timing relationship is opposite is shown in Situation B in Figure 1 (e.g. the transmission timing of TAG 1 is delayed over TAG 2). In this case, the Tx power wouldn’t exceed the power class and no exceptional case would happen. 
If eNB could completely acknowledge the accurate timing advancement by the UE, no problem would happen. However, spec transparent timing alignment by UE will make the problem complicated if it is used, because the eNB never knows what is happening in the UE side.
One of the simplest solutions would be precluding spec transparent timing control by UE. However, this would depend on RAN2 decision. Therefore, the details should be studied further.
Observation:
· It should be confirmed whether eNBs can correctly detect which TAG is advanced.
· This issue happens when spec transparent solution is implemented by UEs.
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	Situation A: TA for TAG1 is advanced
	Situation B: TA for PCC is delayed


Figure 1 Potential issues on Rx power fluctuation within a subframe
(equal power scaling for TAG1 and TAG2 is assumed)
4. Additional rules to support UL CA for multiple TA
In the case of single TA scenario in Rel-10, the transmit power of DMRS and PUSCH is always identical because the same power scaling is applied, and hence no information about power reduction was necessary. However in multi-TA scenario, first and/or last OFDM symbols might be the target of power scaling, thus the eNB should know the value of power scaling of the first and/or last OFDM symbol because the Tx power between DMRS and PUSCH may be different. This issue should be studied further. 
Furthermore, PUCCH is obviously the most important UL channel, thus any modification such as power scaling, dropping and puncturing shouldn’t be applied to keep the constant performance. 

In addition, SRS will be transmitted simultaneously with PUSCH when multiple TA is applied. If the simultaneous transmission of SRS and PUSCH is not allowed, the transmission opportunity of SRS would be eliminated completely. Therefore, the simultaneous transmission of PUSCH and SRS should be allowed in Rel-11.
Proposals:
· Power scaling should for PUSCH should be carefully studied. .

· PUCCH should be prioritized under multiple TA operations.
· i.e. no power reduction, no puncturing and no drop.
· The simultaneous transmission of PUSCH and SRS should be allowed.
5. Conclusion

In this contribution, we shared our views on UL TPC to obtain the maximum gain in Rel-11 HetNet scenarios. Our observations and proposals are summarized as following:
· UE behaviors (e.g. power control, simultaneous transmission and PHR) should be specified to avoid the complicated implementation of eNB scheduler.
· It should be confirmed whether eNBs can correctly detect which TAG is advanced.
· This issue happens when spec transparent solution is implemented by UEs.
· Power scaling for PUSCH should be carefully studied.

· PUCCH should be prioritized under multiple TA operations.

· i.e. no power reduction, no puncturing and no drop.

· The simultaneous transmission of PUSCH and SRS should be allowed.
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Conclusions:


Study further and identify potential solutions for when power limitation occurs in case of multiple TA:


SRS + PUCCH/PUSCH 


PUSCH + PUCCH/PUSCH 


Revisit at RAN1#68 – decide at RAN1#68 which cases will have a specified behvaiour for the case of power limitation. 


Study further the case of SRS + periodic CSI until RAN1#68.
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