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1 Introduction
In previous RAN1 meetings, UE behaviors related to MTA have been discussed. However, some issues remain, including
· SRS+SRS/PUSCH/PUCCH
In this contribution, we present our views regarding this issue. We also discuss parallel reception of PDSCH on Scell and Msg 2 on Pcell in Rel-11 as this is also related to physical layer aspect of multiple TA.
2 SRS+SRS/PUSCH/PUCCH
SRS+PUSCH/PUCCH

In RAN1 #70, the following working assumptions is agreed 
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In the RAN4 reply LS [2], RAN4 indicates that there is no concern in supporting parallel SRS and PUSCH /PUCCH transmission for single TAG in any CA scenarios.  Given that the main reason this behaviour not supported in Rel-10 is because of RAN4 concerns, which is irrelevant now, there is no obstacle to support this in Rel-11 for UE configured with multiple TAGs when not power-limited. The extra complexity to support this behaviour is marginal. However, one possible complication is the UE behaviour when power-limited, i.e., if any power scaling is needed for SRS or PUSCH when power limitation happens. To reduce complexity, it can be specified that the UE can drop SRS if power-limited in this case.
Proposal 1: 
If the UE is configured with multiple TAGs, UE behavior in case of overlapping between SRS and PUSCH/PUCCH in same or different TAGs 

· Transmit SRS when not power-limited  

· Drop SRS when power-limited

The overlapping mentioned above includes both partial and fully overlapping cases. Note in RAN1 #68, for partial overlapping case it was agreed already:
· Partial overlap between:

· 1. SRS+PUCCH/PUSCH/PRACH

· drop SRS

So the above proposal is an extension of the previous agreement.

SRS+SRS
Parallel transmissions of SRS in different TAGs was discussed in [5].  Considering the commonality of the UE behavior between releases, Rel. 10 UE behavior should be preserved. First of all, for SRS+SRS transmission without partial overlapping with adjacent PUSCH/PUCCH, as shown in Figure 1, equal scaling rule should be applied when power is limited.  
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Figure 1
When SRS+SRS transmission in different TAGs couples with SRS partial overlapping with adjacent PUSCH/PUCCH, there are three alternatives:
alt1: Apply SRS+PUSCH/PUCCH partial overlapping rules for partially overlapping portion first if power-limited
alt2: Apply equal scaling rules for the fully overlapping SRS+SRS portion first if power-limited, then check power limitation situation for the partial overlapping portion
alt3: UE behavior is up to implementation.

Note when discussing SRS+PUSCH/PUCCH partial overlapping rules in RAN1 #68, the above scenario which involves possible power scaling is not considered. So this question is still worth some consideration. 
It is evident that the advantage of alt1 is simplicity. However, there is rationale behind alt2. Generally, the sequence of power limitation checking and power scaling is not limited to SRS+SRS transmission with partial overlapping between SRS and adjacent PUSCH/PUCCH. For example, UE faces the same problem for parallel transmission of PUSCH/PUCCH in different TAGs that involves partial overlapping between PUSCH+PUCCH/PUSCH and PRACH (on Scell) +PUCCH/PUSCH. 
The fact is large TA differences usually are rare, and for most practical cases the difference will be absorbed by the transient period. Considering this, the natural sequence of UE power adjustment for MTA should be first checking power limitation situation of fully overlapping subframe/symbol and applying the corresponding power scaling rules; and the next step is to check the power limitation of partially overlapping portion and apply the corresponding dropping rules. Because of this reason, alt2 is slightly preferred.

Proposal 2: 
For SRS+SRS transmission in different TAGs, equal scaling rule should be applied when power is limited.  If there is any partial overlapping with PUSCH/PUCCH, SRS is dropped if power limited.
3 Parallel Reception of PDSCH on Scell and Msg 2 on Pcell

The issue of parallel reception of PDSCH on Scell and Msg2 on Pcell for Rel-10 is discussed in a companion paper [3] in AI 6.1, in this session we give our analysis in the context of Rel-11.
In Rel-8, when receiving Msg 2, a UE is not required to decode a PDSCH indicated by a PDCCH with a CRC scrambled by C-RNTI or SPS C-RNTI. The main reason for this would be the concern about L1 complexity of parallel reception of multiple PDSCHs in the same TTI.

With the introduction of CA since Rel-10, the UE shall be able to receive PDSCHs on multiple Cells in parallel in the same TTI, and thus the L1 complexity would not be a concern any more. In addition, SCell RACH is introduced to support MTA in Rel-11. As is well known in MTA case, the UE is already synchronized to Pcell when SCell RACH is triggered and thus PUCCH is valid for carrying A/N for PDSCH reception. Considering the CA-configured UE can receive PDSCH on the PCell and one or more SCells in the same subframe, to avoid unnecessary drop on throughput,  parallel reception of PDSCH on Scell and Msg 2 on PCell would be extremely beneficial . Note avoiding throughput reduction is a understanding shared by many companies, as is reflected in the RAN2 LS to RAN1 [3]. Therefore with the introduction of MTA, the use case of this feature is solid.  Considering that some companies may still have complexity concerns of, it can be specified that this capability is only limited to UE configured with multiple TAGs.
Proposal 3:
Adopt the following changes to TS36.213

If the UE is not configured with multiple TAGs, when RA-RNTI and either C-RNTI or SPS C-RNTI are assigned in the same subframe, UE is not required to decode a PDSCH  indicated by a PDCCH with a CRC scrambled by C-RNTI or SPS C-RNTI.

If the UE is configured with multiple TAGs, when RA-RNTI and either C-RNTI or SPS C-RNTI are assigned in the same subframe, UE is not required to decode a PDSCH on the primary cell indicated by a PDCCH with a CRC scrambled by C-RNTI or SPS C-RNTI.

4 Conclusion
 This contribution discusses the remaining issues for multiple TA. We propose
Proposal 1: 
If the UE is configured with multiple TAGs, UE behavior in case of overlapping between SRS and PUSCH/PUCCH in same or different TAGs 

· Transmit SRS when not power-limited  

· Drop SRS when power-limited
Proposal 2: 
For SRS+SRS transmission in different TAGs, equal scaling rule should be applied when power is limited.  If there is any partial overlapping with PUSCH/PUCCH, SRS is dropped if power limited.

Proposal 3:
         Adopt the following changes to TS36.213

If the UE is not configured with multiple TAGs, when RA-RNTI and either C-RNTI or SPS C-RNTI are assigned in the same subframe, UE is not required to decode a PDSCH  indicated by a PDCCH with a CRC scrambled by C-RNTI or SPS C-RNTI.

If the UE is configured with multiple TAGs, when RA-RNTI and either C-RNTI or SPS C-RNTI are assigned in the same subframe, UE is not required to decode a PDSCH on the primary cell indicated by a PDCCH with a CRC scrambled by C-RNTI or SPS C-RNTI.
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SRS:


Proposal 1:


UE behavior in case of partial overlapping between SRS and PUSCH/PUCCH in different TAGs in the same cell specific SRS subframe  


Transmit SRS when not power-limited  


UE behavior in case of full overlapping between SRS and PUSCH/PUCCH in different TAGs not in the same cell specific SRS subframe  


Alt 1: Transmit SRS when not power-limited  


Alt 2: Drop SRS


Proposal 2 (Rel-11CR):


If UE is configured with multiple TAGs, UE behavior in case of overlapping between SRS and PUSCH/PUCCH in same or different TAGs 


Transmit SRS when not power-limited  





Working assumption: (Proposal 1+Alt1)


If UE is configured with multiple TAGs, UE behavior in case of overlapping between SRS and PUSCH/PUCCH in different TAGs 


Transmit SRS when not power-limited  
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