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1. Introduction

At the last meeting in Athens, CR about TTI of E-AGCH was approved in RAN WG1 as follows [1, 2].  
“An E-DCH absolute grant shall be transmitted over one E-AGCH sub-frame or one E-AGCH frame. The transmission over one E-AGCH sub-frame and over one E-AGCH frame shall be used for UEs for which E-DCH TTI is set to respectively 2 ms and 10 ms.”
Therefore E-AGCH for each UE has to be the same TTI length as E-DCH TTI for the UE.  
On the other hand, RAN WG2 has decided the use of two RNTI in which one is used for individual UE and other is used for common or group of UEs usually. One of the merits of this scheme is that we can operate both common control and dedicated scheduler simultaneously.  
It is better that transmission power consumption of E-AGCH for common controller is as low as possible.  However, if we operate both 2 ms and 10 ms TTI of EDCH and common rate control, E-AGCH for common rate control has to be transmitted for 2 ms TTI users and 10 ms TTI users individually. It may double power consumption compare to the case that we use the same E-AGCH for users of both 2 ms and 10 ms TTIs. 
Then, in this contribution, we propose to allow different TTI length between EDCH and corresponding E-AGCH. 
2. Discussion
Common rate control has the advantages such as low complexity to operate and low downlink overhead for rate control. In this contribution, common rate control is mainly considered. Possible combinations of E-AGCH TTI and EDCH TTI are listed in table 1. Shadowed combinations are not allowed in the current specification [2]. This means that E-AGCH for common rate control has to be transmitted for 2ms TTI users and 10ms TTI users individually.
Table 1 – Possible combination of E-AGCH TTI and EDCH TTI
	Combination #
	E-AGCH TTI 
	EDCH TTI

	1
	10 ms 
	10 ms

	2
	10 ms 
	2 ms

	3
	2 ms
	2 ms

	4
	2 ms 
	10 ms


Below, we illustrate the need for Combination #2 and Combination #4 for efficient use of common AG.
Combination #2 (E-AGCH TTI: 10 ms, EDCH TTI: 2 ms)

As 2ms E-DCH TTI is more robust to retransmission delays, if a 2ms E-DCH capable UE enters a network, it is likely to configure that UE’s E-DCH TTI to 2ms. On the other hand, as 2ms E-DCH requires higher UE capability, many UEs which are only 10ms E-DCH capable are expected to exist in the network. Therefore, an operation in which UEs configured with 2ms E-DCH TTI following a 2ms E-AGCH with primary E-RNTI and UEs configured with 10ms E-DCH TTI following a 10ms E-AGCH with primary E-RNTI coexist can be expected.
In such a scenario, a 10ms common E-AGCH with the secondary E-RNTI can be used. However, if combination #2 in Table 1 is not allowed as in the current RAN1 specs, the UEs configured with 2ms E-DCH TTI following a 2ms E-AGCH with primary E-RNTI will not be able to follow the 10ms common E-AGCH. It may be argued that TTI switching should be used, but this is complex since TTI switching is conducted by RRC and E-RNTI switching is conducted by MAC-e. Therefore, we propose to allow Combination #2 in Table 1. In Figure 1, we illustrate the timing to reflect the 10ms E-AGCH on to the 2ms E-DCH.
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Fig. 1 The image of timing relation between E-AGCH of 10 ms TTI and EDCH)

Combination #4 (E-AGCH TTI: 2 ms, EDCH TTI: 10 ms)

As described above, an operation in which 2ms E-DCH UEs and 10ms E-DCH UEs coexist can be expected.

In such a scenario, a 2ms common E-AGCH with the secondary E-RNTI can be used. The reason for using a 2ms common E-AGCH would be to increase scheduling efficiency by allowing more time for other AGs to be sent. Then, if combination #4 in Table 1 is not allowed as in the current RAN1 specs, the UEs configured with 10ms E-DCH TTI following a 10ms E-AGCH with primary E-RNTI will not be able to follow the 2ms common E-AGCH. It may be argued that TTI switching should be used, but this is complex as described above. Therefore, we propose to allow Combination #4 in Table 1. In Figure 2, we illustrate the timing to reflect the 2ms E-AGCH on to the 10ms E-DCH.
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Fig. 2 The image of timing relation between E-AGCH of 2 ms TTI and EDCH)

If we need to configure E-AGCH of  2ms TTI for 2 ms EDCH users and E-AGCH of 10 ms TTI for10 ms EDCH users as in following the current specification, DL power consumption may be considearably large because E-AGCH of common rate control has to be transmitted by large transmission power to be correctly received by UEs in cell edge.  
Therefore we propose to allow all the combination in table 1 available for EDCH. 
3 Conclusion

In this contribution, we propose to allow different TTI length between EDCH and corresponding E-AGCH. If it is approved, we would draft a LS to be sent to RAN WG1. 
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