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1 Introduction

Referring to the latest CA WI timeline [2], the following items were planned to be covered for BS demodulation requirements during this meeting:

RAN4 Ad-hoc #4 (October, 2010): 
· Analyze impact of RAN1 decisions / requirements on RAN4 demodulation requirements
· Discuss and agree the principles of deriving demodulation requirements
· Identify demodulation requirements which require changes / additions
Irrespective of the fact that technical discussions related to the core aspects of the CA are still ongoing (e.g. RF issues of clustered resource allocation), we are trying to extend the discussion on the BS demodulation performance requirements for CA WI, based on current level of agreements. 
2 Discussion
Compared to the previous discussion on CA UL demodulation performance requirement, discussion on the PUSCH requirements was divided into Rel-8 compatible PUSCH resource allocation (i.e. frequency contiguous) and Rel-8 non backward compatible modes.
2.1 PUSCH requirements for frequency contiguous allocation
Referring to the CA BS TR [1], it was already agreed to cover carrier aggregation UL demodulation performance requirements in the same way as it was done in case of HSPA dual cell uplink in Rel-9 [6], i.e. demodulation performance requirements for BS supporting CA are defined in terms of single carrier requirements. It was already discussed and justified in [7] and [9], based on significant amount of full RB allocation performance requirements defined for PUSCH in Rel-8. 
Referring to the CA BS TR [1], only limited number of band combinations was selected to be initially considered for Rel‑10 timeline, as presented in tables below.  
Table A.2-1 Intra-band contiguous scenarios for the Rel-10 CA WI [1]
	E-UTRA CA Band
	E-UTRA operating Band
	Uplink (UL) band
	Downlink (DL)  band
	Duplex

mode

	
	
	UE transmit / BS receive
	Channel BW MHz
	UE receive / BS transmit
	Channel BW MHz
	

	
	
	FUL_low  (MHz) –  FUL_high (MHz)
	
	FDL_low  (MHz) –  FDL_high (MHz)
	
	

	CA_40
	40
	2300
	–
	2400
	501
	2300
	–
	2400
	501
	TDD

	CA_1
	1
	1920
	–
	1980
	40
	2110
	–
	2170
	40
	FDD

	Note 1: BS requirements will be developed for both 50 MHz and 40 MHz aggregated channel BWs for the CA_40 scenario in release-10 timeframe


Table A.3-1 Inter-band non-contiguous scenarios for the Rel-10 CA WI [1]
	E-UTRA CA Band
	E-UTRA operating Band
	Uplink (UL) band
	Downlink (DL)  band
	Duplex

mode

	
	
	UE transmit / BS receive
	Channel BW MHz
	UE receive / BS transmit
	Channel BW MHz
	

	
	
	FUL_low  (MHz) –  FUL_high (MHz)
	
	FDL_low  (MHz) –  FDL_high (MHz)
	
	

	CA 1-5
	1
	1920
	–
	1980
	10 (Note*)
	2110
	–
	2170
	10
	FDD

	
	5
	824
	–
	849
	10 (Note*)
	869
	–
	894
	10
	

	Note*: 
Only one uplink component carrier is used in any of the two frequency bands at any time


As the number of band combination is expected to be extended based on the operators needs, it will also cause need to cover additional PUSCH bandwidths combinations and their performance verification. Solution described above (i.e. Rel-8 single carrier based requirements) is convenient from the workload perspective, as it does not force to re-open the PUSCH performance requirements discussion each time new bands/ /bandwidth combination for CA are introduced. 

2.2 PUSCH requirements for frequency non-contiguous allocation
According to RAN#48 agreement [11], it was decided that frequency discontinuous PUSCH/PUSCH (and  PUCCH/PUSCH) allocations have secondary priority and were deprioritized due to ITU-R submission mandatory issues to be covered first. Mentioned cases are to be revisited during RAN#50. 
Besides of the RAN plenary agreements above, it was decided in RAN1, that maximum number of PUSCH clusters for clustered PUSCH resource allocation is 2 with the restriction of clustered allocation to be allowed only on one UL CC (per UE).  
Furthermore, it was decided during RAN1#61 [12], that dynamic switching between Rel-8 single cluster transmission and Rel-10 multi‑cluster PUSCH transmission will be possible. Irrespective of the RAN4 discussion outcomes on the clustered PUSCH transmission and its implications in the UE RF, it is proposed to limit possible future BS performance testing to the static mode due to complexity issues (i.e. not to introduce requirements for varying number of PUSCH clusters).  

2.3 Simultaneous PUCCH+PUSCH transmission

According to RAN#48 agreement [11], it was decided that frequency discontinuous PUCCH/PUSCH allocations have secondary priority and were deprioritized due to ITU-R submission mandatory issues to be covered first. 

2.4 Requirements for HARQ-ACK multiplexed on PUSCH
As the Rel-8 mechanism of multiplexing UCI onto PUSCH was agreed to be always supported as the fallback mechanism when simultaneous PUSCH and PUCCH is considered not feasible, HARQ-ACK multiplexed on PUSCH requirements will be valid also for Rel-10. This would be the case when simultaneous PUCCH + PUSCH is not configured and there is at least one PUSCH transmission.
3 Conclusion
This contribution present proposal for PUSCH performance requirements update for CA WI. 

Based on the above discussion, CA BS TR Text Proposal was created in [14].
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