3GPP TSG RAN WG1 #71
  


                      
R1-124742
New Orleans, USA, November 12 – 16, 2012
Source: 

Texas Instruments 
Title:
Remaining issues of parallel transmission in multiple TAGs
Agenda Item:

6.2.1.2
Document for:
Discussion and Decision
1. Introduction

Most details regarding the support of multiple timing advance groups (TAGs) in Rel-11 have been addressed. The outstanding issues mainly involve power control aspects of parallel transmission of UL channels between TAGs. In this contribution we consider these remaining issues in light of the LS replies received from RAN4 in [1] and [2]. 
2. Power Control Aspects for Parallel Transmission
2.1. Definition of PCMAX for Power Scaling

One outstanding issue is the definition of PCMAX for the partial overlap period between PUSCH/PUCCH and PUSCH, or between PRACH and PUSCH/PUCCH. This definition is required to determine appropriate power scaling or prioritization rules for each UL channel when the total required power exceeds PCMAX.  The following points were agreed at RAN1 #70:

· Proposal is to use one of the values of PCMAX from the subframes adjacent to the overlap period, and to define PCMAX,c to be the same as it would be with full subframe overlap. Send LS to RAN4 (R1-124028) asking RAN4’s advice on such proposals and recommendation for PCMAX, and PCMAX,c in the overlap period.
· Method of adjusting the transmission power to avoid exceeding PCMAX for partial overlapping between PUCCH and PUSCH

· No additional specification beyond what was agreed in RAN1#69.
· Working Assumption: UE behavior of PRACH + PUSCH/PUCCH for partial overlap case when power-limited

· PRACH is prioritized over PUCCH/PUSCH (i.e. same behavior as the full overlap case), on the assumption that a suitable definition of PCMAX will be made, otherwise UE behavior will be unspecified.

The reply LS from RAN4 [1] confirms RAN1 proposal to use PCMAX from one of the adjacent subframes as long as the value does not exceed PPowerClass at any time. Therefore, for overlap between a pair of subframes n and n+1, our conclusion from the RAN4 reply is that PRACH can be prioritized over PUCCH/PUSCH by using either PCMAX(n) or PCMAX(n+1). Equivalently, the same behavior as in the full overlap case should be sufficient.
Proposal 1: in case of partial overlap of PRACH and PUCCH/PUSCH in subframes n and n+1, PRACH is prioritized over PUCCH/PUSCH if total power would exceed PCMAX (n). 

2.2. Parallel Transmission of SRS+SRS and SRS+PUCCH/PUSCH
In Rel-10, when SRS and PUSCH coincide in the same symbol on different serving cells, the SRS is dropped. To avoid frequent dropping of SRS, it was observed that the network can align cell-specific subframe configurations across all configured serving cells. For the case of multiple TAGs in Rel-11 it was recognized that partial overlap of PUSCH/PUCCH and SRS would lead to frequent dropping of SRS if the Rel-10 rules were followed. Therefore the following conclusion was reached at RAN1 #70:

· Working Assumption: 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  
· Send LS to RAN4 informing them of this decision and also asking RAN4’s advice on the same TAG case. 
RAN4 reply in [2] indicates that there is no issue from a RAN4 perspective to support either the same or different TAG scenario.
First we note that RAN4 decision is consistent with an earlier Rel-10 LS reply regarding simultaneous transmission of SRS on multiple CCs [3]. In that reply, RAN4 stated that “Transmitting SRS as described in R1-110601 will not be more difficult than any other non-contiguous transmission within a CC or across two CCs from a UE unwanted emissions standpoint.” This implies that supporting SRS+PUSCH is not a problem from an unwanted emissions perspective. 
From a RAN1 perspective it may be helpful to review the reasons behind the Rel-10 LS request/reply:

1) During Rel-10 standardization, RAN1 discussed parallel transmission of SRS+SRS and SRS+PUCCH/PUSCH in same TAG starting from the RAN1 #63 meeting.

2) For SRS+PUSCH the two options were:

a. Alt-1: Simultaneous PUSCH and SRS is allowed for non-power limitation case 

b. Alt-2: No simultaneous PUSCH and SRS is allowed

3)  To the best of our knowledge Alt-2 was agreed for two reasons. Firstly, it was unclear whether additional MPR/A-MPR considerations were required. As the eNB is unaware of power limitations at the UE, it was also mentioned that a likely scenario is that the eNB drops SRS transmission if it does not perform SRS DTX detection. Secondly, in case of power limitation the PUSCH should not anyway be scaled only at the last symbol in order to accommodate SRS. 
a. It was finally agreed at RAN1 #63bis (after a preceding email discussion) that PUSCH and SRS is possible in the same subframe, but not the same symbol through rate matching of PUSCH in the last symbol  of cell-specific SRS subframes. 
4) SRS+SRS across CCs was also discussed over several meetings and only agreed after the LS reply from RAN4 in [3].
a. It was agreed at RAN1 #65 that in case of power limitation equal power scaling is applied across all SRS transmissions. 
What we can surmise is that RAN4 may also have allowed SRS+PUSCH in the same symbol but different CCs in Rel-10 had RAN1 also asked for that case. Therefore, if as proposed above that for a non-power limited UE, SRS is not dropped for both full/partial overlap with PUSCH/PUCCH in different CCs of the same or different TAG, we have conflicting behavior for the same scenario between Rel-10 and Rel-11. This is problematic given that a Rel-11 UE also has Rel-10 capabilities. As such we see two alternatives:

· Alt 1:

· If a UE does not support multiple TAGs for a configured band or band combination

· The UE shall not transmit SRS whenever SRS and PUSCH transmission happen to coincide in the same symbol. 

· Otherwise if the UE supports multiple TAGs for a configured band or band combination,

· The UE shall transmit SRS whenever SRS and PUSCH transmission coincide in the same symbol

· In the case of power limitation, the UE shall drop SRS

· Alt 2: 

· Maintain Rel-10 behavior: a UE shall not transmit SRS whenever SRS and PUSCH transmissions in the same TAG happen to coincide in the same symbol
· If a UE is not power limited, the UE shall transmit SRS and PUSCH whenever SRS and PUSCH transmissions in different TAGs happen to coincide in the same symbol. Otherwise, the SRS is dropped.
Taking into account the LS reply from RAN4, the background to this topic and the implications of incompatibility between Rel-10 and Rel-11 we slightly prefer Alt 1.
3. Parallel Transmission of RA Msg2 and PDSCH on SCell 

Parallel reception of RA Msg2 and PDSCH was discussed at the RAN1 #70bis meeting (see [4], [5]). For Rel-10 a discrepancy was identified between 36.213 and 36.302. During online discussion the majority view was that UE procedure based on 36.213 was correct. Specifically, 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. In this section we consider the Rel-11 case when a UE is configured for transmission in multiple TAGs. 

From the RAN2 agreement the random access response (RAR) corresponding to a preamble transmission on a SCell, can be sent on the PCell using an RA-RNTI that conforms to Rel-8. Since random access on a SCell is initiated by the eNB, it is possible that the UE is UL-synchronized on the PCell but not on the SCell TAG. As such, HARQ-ACK transmission on PUCCH for PDSCH on PCell and/or SCell is not affected by the UL time alignment of the SCell. Therefore, it is possible for the eNB to transmit Msg2 corresponding to a PRACH transmission on the SCell and at the same time transmit PDSCH on the SCell for the same UE. Hence, the Rel-10 constraint on decoding requirement is no longer applicable to Rel-11 UEs configured with multiple TAGs. 

Proposal: If a UE is configured with multiple TAGs, when RA-RNTI and either C-RNTI or SPS C-RNTI are assigned in the same subframe, the 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.
On the other hand a Rel-11 UE configured for CA can decode PDSCH scheduled on multiple CCs and in different TAGs. Given this capability it should also be discussed whether a Rel-11 UE can receive PDSCH on either the primary or a SCell while also receiving Msg2 on the PCell corresponding to PRACH transmission on the SCell. 
4. Conclusion

This contribution considered remaining details parallel transmission of PUCCH/PUSCH/SRS in multiple TAGs. Our proposals are:
· In case of partial overlap of PRACH and PUCCH/PUSCH in subframes n and n+1, PRACH is prioritized over PUCCH/PUSCH if total power would exceed PCMAX (n).

· SRS + PUCCH/PUSCH

· If a UE does not support multiple TAGs for a configured band or band combination

· The UE shall not transmit SRS whenever SRS and PUSCH transmission happen to coincide in the same symbol. 

· Otherwise if the UE supports multiple TAGs for a configured band or band combination,

· The UE shall transmit SRS whenever SRS and PUSCH transmission coincide in the same symbol

· In the case of power limitation, the UE shall drop SRS

· Parallel transmission of RA Msg2 and PDSCH on SCell
· If a UE is configured with multiple TAGs, when RA-RNTI and either C-RNTI or SPS C-RNTI are assigned in the same subframe, the 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.
· It should also be discussed whether a Rel-11 UE can receive PDSCH on either the primary or a SCell while also receiving Msg2 on the PCell corresponding to PRACH transmission on the SCell. 
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