3GPP TSG-RAN WG4 (Radio) Meeting #58
R4-111282
TaiPei, Feb. 21 – 25, 2011
Source: 
Research In Motion UK Limited





Title: 
Simultaneous SRS for carrier aggregation  

Agenda Item:
6.1.1.2
Document for:
Discussion
1. Introduction

During RAN1#63bis, RAN1 discussed possible combinations of uplink channels and signals which could be transmitted on different component carriers (CCs) by a UE. RAN1 has not been able to conclude whether simultaneous transmission of more than 1 SRS on different CCs should be supported [1]. In this contribution some aspects of simultaneous transmission of SRS on 2 CCs are considered. 

2. Discussion
The cases of simultaneous PUSCH transmission compared with that of simultaneous SRS transmission is showed in Figure 1 to Figure 3 below. Figure 1 shows the non contiguous PUSCH scenario. As highlighted above, the RF requirements for this scenario will be defined in Rel-10 time frame. Figure 2 shows the simultaneous transmission of PUSCH (on one CC) along with SRS (on the other CC). According to [1], this is not to be defined in Rel-10 timeframe. Then in Figure 3, the case of simultaneous transmission of SRS on 2 CCs is depicted. It can be seen that for illustrative purposes, the bandwidth of the PUSCH and SRS transmission is shown to be the same. In practice this need not necessarily be the case. 

The demodulation reference signals (shown as RS in the figures) and the SRS are expected to have similar characteristics as they are both based on the same set of Zadoff-Chu sequences as defined in Section 5.1 in [3]. Hence, it can be expected that the spectral characteristics of the PUSCH signal around the RS symbols is similar to that of the symbols carrying SRS signal (of the same bandwidth). 
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Figure 1: Non contiguous PUSCH for CA
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Figure 2: PUSCH + SRS for CA
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Figure 3: SRS+SRS in case of CA


Assuming that the same spectral limits as PUSCH are also applicable to SRS transmission scenarios, the MPR required for SRS transmission can be defined within Rel-10 timeframe. Basically, the same requirements as for data transmission would be applicable. 

The scenario of non-contiguous SRS transmission would be the bottleneck scenario for MPR in case of SRS transmission on 2 CCs (as is the case also with PUSCH). However since in general the minimum possible SRS bandwidth is always larger than the minimum possible bandwidth for a PUSCH allocation within a CC, at the worst case the amount of MPR for SRS+SRS scenario might be a bit better than the PUSCH+PUSCH transmission in a given CA scenario. 

For PUSCH, in [2] it was proposed to have a limit on the MPR based on the allocations on each CC. Assuming this rule is applicable also to SRS+SRS scenario, we have the following outcome for the maximum and minimum possible MPR for a given bandwidth (of each CC) in CA scenario. 
Table 1: MPR required for SRS+SRS transmission assuming PUSCH limits as in [2] – and assuming non contiguous SRS transmissions in both CCs

	MPR required (Min,Max) in dB for SRS+SRS transmission

	 
	Bandwidth of CC1 (MHz)

	
	1.4
	3
	5
	10
	15
	20

	Bandwidth of CC2 (MHz)
	1.4
	(3,3)
	(3,5)
	(3,5)
	(3,8)
	(3,8)
	(3,8)

	
	3
	(3,5)
	(3,5)
	(3,8)
	(3,8)
	(3,8)
	(3,8)

	
	5
	(3,5)
	(3,8)
	(3,8)
	(3,8)
	(3,8)
	(3,8)

	
	10
	(3,8)
	(3,8)
	(3,8)
	(3,8)
	(3,8)
	(3,8)

	
	15
	(3,8)
	(3,8)
	(3,8)
	(3,8)
	(3,8)
	(3,8)

	
	20
	(3,8)
	(3,8)
	(3,8)
	(3,8)
	(3,8)
	(3,8)


3. Conclusion

This contribution discusses the SRS+SRS transmission scenario in Rel-10 timeframe and suggests that the same requirements as for PUSCH+PUSCH can be used also for SRS+SRS scenario. If agreed, a reply to the LS from RAN1 [1] can be prepared based on the agreed conclusions. 
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