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1. Introduction
The work item on MIMO with 64QAM operation for HSUPA was approved in RAN #54 in RP-111642. The contribution in [1] opened up the discussion around introduction of demodulation performance requirements for the new E-ROCH channel. 
E-ROCH is a new DL channel introduced with UL MIMO and it contains the preferred transmission rank and S-ETFC offset information. E-ROCH is specified in a very similar manner as E-AGCH, the two channels sharing the same frame structure and coding (See TS 25.211 section 5.3.3.14B and TS 25.212 section 4.10A.1). 

Despite the fact that E-ROCH is a new channel which contains information of significant importance, during RAN4#66 several companies highlighted that performance requirements for this channel are not necessary, and the main arguments were:
A) E-ROCH has similar structure with E-AGCH, hence the existing requirement for E-AGCH is sufficient to guarantee the E-ROCH performance.

B) As the existing E-AGCH performance requirement is only defined for the 10 ms TTI, there is no need for a separate requirement for 2 ms TTI case, due to the fact that same information in one subframe is repeated 5 times, and current requirement is already capturing the necessary performance for 2 ms TTI.
Note: The E-AGCH is channel coded with convolutional coding of code rate 1/3. The resulting 60 bits are transmitted in a 2 ms sub-frame in case of 2 ms TTI, or repeated in all 5 sub-frames in case of 10 ms TTI. A UE specific CRC attachment is used to address different UEs on E- AGCH.

The existing requirement on E-AGCH was introduced during RAN4#36 in R4-050826 following the agreement in R4-050553. 
Regarding the arguments A) and B) we can only clarify that in the 10 ms TTI case the UE receiver is combining the 5 sub-frames and, obviously, there is a diversity gain. In fact, the current miss detection requirement for E-AGCH with 10ms TTI was set with the objective of testing the combining capabilities of the receiver, while it cannot clearly reflect the performance of  E-AGCH for 2 ms TTI.
Simulation results show that the difference between 10 ms and 2 ms TTI cases is significant, for the same 1% miss detection probability.

Figure 1 Example of E-AGCH  miss detection performance in PA3 channel, assuming Rake receiver. In reality, this pair of curves differs significantly from one UE platform to another. 
2. E-ROCH performance requirements
E-ROCH is only defined for 2ms TTI, and we do not believe that current requirement set for E-AGCH for 10 ms TTI will also guarantee sufficient performance for E-ROCH, unless a lot of power is allocated. If no requirement is introduced for E-ROCH we are going to have two different channels without requirements (E-AGCH and E-ROCH), while both of them are important for the link performance. If in the future the systems will migrate towards 2 ms TTI only, there will be no requirements at all for E-AGCH. 
We are fully aware that a new requirement on E-ROCH will be, implicitly, a new requirement for E-AGCH, which is a legacy channel, already from Rel-5. It is obvious that we cannot improve the current UE performance by setting a new requirement, but we can instead guarantee some minimum performance for future UEs that aim to supporting advanced features, as UL MIMO. Additionally, a requirement will ease the cell planning and power allocation for E-ROCH. At present, different UEs present different E-AGCH demodulation performance when configured for 2ms TTI, which may force the network to allocate a significant amount of power to E-AGCH in order to insure that all terminals can decode this channel over the whole cell area.

We propose to continue investigating the possibility of introduction of  UE performance requirement for E-ROCH, possibly in a similar way as the existing requirement for E-AGCH 10ms TTI in section 10.4 in TS25.101, but with changed parameters accordingly. 
Before deciding on the value for required miss detection probability we need to first understand how this affects the link performance, given the fact that E-AGCH will probably experience similar miss detection probability. The miss detection probability or any target quality on any new channel is actually a system requirement. The target quality is decided by RAN1 since this is based on system scenarios, which RAN1 considers for any new feature. Up to now there is no statement coming from RAN1 regarding these aspects.
Table 10.24: Test parameters for E-AGCH detection – single link (TS 25.101)
	Parameter
	Unit
	Missed detection
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	dBm/3.84 MHz
	-60

	Phase reference
	-
	P-CPICH

	P-CPICH 
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	dB
	-10

	E-AGCH information
	-
	Varying SG

	E-AGCH TTI length
	Ms
	10


Table 10.25: Minimum requirement for E-AGCH detection – single link

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-AGCH
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	Miss detection probability

	1
	VA30
	-23.2
	0
	0.01


The proposed test parameters for E-ROCH detection can be:

Table xxx : Test parameters for E-ROCH detection – single link

	Parameter
	Unit
	Missed detection
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	dBm/3.84 MHz
	-60

	Phase reference
	-
	P-CPICH

	P-CPICH 
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	dB
	-10

	S-ETFC offset 
	-
	[TBD]

	Rank
	-
	2


Proposed minimum requirement will be as well similar to E-AGCH:

Table xxx : Minimum requirement for E-ROCH detection – single link

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-ROCH
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	Miss detection probability

	1
	PA3
	[TBD]
	0
	[0.01]


3. Summary
E-ROCH is a new DL channel introduced in conjunction with UL MIMO operation. This channel has the same structure as E-AGCH on 2ms TTI. Presently there is no requirement on the demodulation performance for E-AGCH for 2 ms TTI, but only for 10 ms TTI.

As DL interference to legacy UEs is a major concern, the power allocated to E-ROCH needs to be minimized, and carefully planned in relation to the intended UL MIMO cell coverage.

For this reason, we propose to further investigate the possibility for introducing E-ROCH demodulation performance requirements, possibly in a similar manner as existing requirements for E-AGCH for 10ms TTI (TS 25.101 section 10.4.1.1). 
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