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1. Introduction

Multiple TA (timing advance) is an important feature to be introduced in LTE Rel-11 to support inter-band carrier aggregation. Even though most main aspects of multiple TA for Rel-11 have been settled down in RAN1 and RAN2, we identify some remaining issues still to be decided in RAN1, especially regarding parallel transmission of SRS and PUCCH/PUSCH. In this paper, we discuss them and make suggestions for decision in RAN1.
2. Operations related to the parallel SRS + PUCCH/PUSCH transmission
In RAN1#70, the following has been agreed as 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  


RAN1 has also sent an LS to RAN4 [1] which asks about the possibility of parallel transmission of SRS and PUSCH/PUCCH both between different TAGs and in a single TAG. As the response, RAN4 clarified their opinion as follows in [2]

	· For multiple TAG:

· In the CA scenario of Inter-band, which is typical for multiple TAG, RAN4 have no concerns.

· RAN4 is still considering the intra-band scenarios. However, these scenarios are not regarded as likely scenarios for multiple TAG.

· For single TAG:

·  RAN4 have no concerns in any CA scenarios.


Following the RAN4 opinion, it seems RAN1 can agree on supporting parallel transmission of SRS and PUCCH/PUSCH in different cells in a same TAG as well as in different TAGs. On the other hand, it doesn’t seem to be clear yet if the UE capability parameter simultaneousPUCCH-PUSCH-r10 [3] is related to the support of parallel transmission of SRS and PUCCH. Especially for the UL carrier aggregation, by definition of [3], a UE supports simultaneous transmission of PUCCH and PUSCH across UL component carriers only when it indicates the capability by the parameter simultaneousPUCCH-PUSCH-r10. Since SRS and PUSCH share similar characteristics in such aspects as RB allocation and UL power control, it may be necessary to clarify whether Rel-11 UE can support parallel transmission of SRS and PUCCH in different cells regardless of the UE capability indicated by the parameter simultaneousPUCCH-PUSCH-r10 or not
Suggestion 1: Clarify whether Rel-11 UE can support parallel transmission of SRS and PUCCH in different cells regardless of the UE capability indicated by the parameter “simultaneousPUCCH-PUSCH-r10” or not
In Rel-10 specifications, UE should drop SRS when it collides with PUSCH/PUCCH. Moreover, Rel-10 UE should drop PUCCH only with CSI when it collides with aperiodic SRS. However, if it is confirmed that Rel-11 UE supports parallel transmission of SRS and PUCCH in different cells, dropping SRS or PUCCH only with CSI is not necessary. Therefore, we suggest the following.

Suggestion 2: Introduce the following operations in Rel-11 specifications.

· Operation 1: UE doesn’t drop aperiodic/periodic SRS when it collides with PUCCH/PUSCH transmitted in a different cell

· Operation 2: UE doesn’t drop PUCCH only with CSI when it collides with aperiodic SRS transmitted in a different cell

Independent of this topic, it has been already agreed that UE shall drop SRS when it partially/fully collide with PUCCH/PUSCH and the total transmit power exceeds PCMAX. However, even when the UE drops SRS in a subframe due to power limitation, the UE should still apply rate matching to the last symbol of the PUSCH transmitted in the same cell. Otherwise, eNB may not exactly know whether PUSCH last symbol rate matching is applied or not since it doesn’t exactly know the UE’s transmit power situation. Therefore, we suggest the following.
Suggestion 3: Even when the UE drops SRS due to power limitation, last symbol of the PUSCH transmitted in the same cell should be still rate-matched .

3. Summary

In this paper, we identified the further remaining issues to be decided in RAN1 especially regarding the parallel transmission of SRS and PUSCH/PUCCH and made suggestions on them. The suggestions are summarized as follows.

Suggestion 1: Clarify whether Rel-11 UE can support parallel transmission of SRS and PUCCH in different cells regardless of the UE capability indicated by the parameter “simultaneousPUCCH-PUSCH-r10”.
Suggestion 2: Introduce the following operations in Rel-11 specifications.

· Operation 1: UE doesn’t drop aperiodic/periodic SRS when it collides with PUCCH/PUSCH transmitted in a different cell

· Operation 2: UE doesn’t drop PUCCH only with CSI when it collides with aperiodic SRS transmitted in a different cell

Suggestion 3: Even when the UE drops SRS due to power limitation, last symbol of the PUSCH transmitted in the same cell should be still rate-matched .
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