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Discussion and decision
1 Introduction
In Rel-10/11 TDD CA, any subframe pair with special subframe between aggregated cells is either (S, S) or (S, D) (shown in Table 1). On the other hand, TDD-FDD CA makes a new combination of (S, U) (‘U’ in FDD cell). 

Table 1: Uplink-downlink configurations
	Uplink-downlink 

Configuration
	Subframe number

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


In TDD when two SC-FDMA symbols exist in UpPTS of a given serving cell, both can be used for SRS transmission and both can be assigned to the same UE. 

Therefore, in case of TDD-FDD CA, the transmission instance of two-symbol SRS on TDD cell can collide with that of PUSCH on FDD cell in the same subframe – this case doesn’t happen in the previous releases. 

In section 2, motivated from above observation, some possible alternatives for two-symbol SRS transmission in UpPTS are provided. 

2 SRS transmission in a special subframe
In Rel-10 CA procedure, a UE shall not transmit SRS whenever SRS and PUSCH transmissions happen to overlap in the same symbol. Then, if we simply apply the same Rel-10 CA procedure to the case of TDD-FDD CA, it results in entire two-symbol SRS dropping (Alt.1, Figure 1(a)). From the SRS transmission perspective, it seems a bit excessive loss where the eNB initially intended to acquire more SRS in this UpPTS. In other way, the eNB can manage this case, e.g. avoid PUSCH scheduling on the overlapped subframe with the UpPTS. However, it may be difficult to address the issue from this scheduling constraint due to the synchronous HARQ operation in uplink.
On the other hand, if Rel-11 UE behaviour is applied (i.e. multiple TAG configured UE), it is allowed to transmit both PUSCH and SRS when the UE is not power limited (Alt.2). When the UE is power limited, the UE drops SRS, i.e. the same consequence when Rel-10 procedure is applied (Alt.1).

Observation: A UE configured with two-symbol SRS in UpPTS may not transmit the SRS when PUSCH transmission overlaps in the same symbols if Rel-10/11 CA procedure is applied.

Another alternative would be to rate match PUSCH around the last SC-FDMA symbol and to transmit the second SRS in UpPTS (drop the first SRS only) (Alt.3, Figure 1(b)). This compromises the PUSCH performance which may require HARQ retransmission. The functionality of PUSCH rate matching around the last SC-FDMA symbol is already supported to address collision of PUSCH and SRS on the same carrier. The eNB can acquire SRS although it is halved from the eNB configuration.

Based on above discussion, possible alternatives for SRS transmission in UpPTS can be summarized as below:

Alt. 1: Transmit entire PUSCH and drop two-symbol SRS in UpPTS (Figure 1(a))

Alt. 2: Transmit entire PUSCH and transmit two-symbol SRS in UpPTS when the UE is not power limited (drop two-symbol SRS when power limited)
Alt. 3: Rate match PUSCH around the last SC-FDMA symbol and transmit the second SRS in UpPTS (drop the first SRS only) (Figure 1(b))
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	(a) Alt.1
	(b) Alt.3: 

	Figure 1: Collision handling between PUSCH and SRS in UpPTS


3  Conclusion
In TDD-FDD CA, two-symbol SRS transmission in UpPTS on TDD cell can collide with PUSCH transmission in the same subframe on FDD cell. We made following observation and proposal from the discussion in section 2.
Observation: A UE configured with two-symbol SRS in UpPTS may not transmit the SRS when PUSCH transmission overlaps in the same symbols if Rel-10/11 CA procedure is applied.
Proposal: It is proposed to discuss the possible alternatives as below and to specify corresponding UE behaviour to complete TDD-FDD CA operation.
· Alt. 1: Transmit entire PUSCH and drop two-symbol SRS in UpPTS

· Alt. 2: Transmit entire PUSCH and transmit two-symbol SRS in UpPTS when the UE is not power limited (drop two-symbol SRS when power limited)
· Alt. 3: Rate match PUSCH around the last SC-FDMA symbol and transmit the second SRS in UpPTS (drop the first SRS only) 
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