3GPP TSG RAN WG2 #77bis
R2-121818
Jeju, Korea, 26 - 30 Mar 2012  
Agenda item:
10.1.3
Title: 
TTI indication for 2ms and 10ms concurrent deployment in CELL FACH state
Source: 
Huawei, HiSilicon
Document for:
Discussion and Decision
1. Introduction
On the topic of 2ms 10ms TTI concurrent deployment, in the last meeting, an agreement was reached that the UE makes the decision on which TTI to select based on the initial preamble power and also on retransmission power. However, the common E-DCH resources allocation and the TTI override indication have not been decided yet. In this paper, we will further analysis and discuss this issue and give a possible solution.

2. Discussion
In [1], when the UE sends an access preamble signature corresponding to an E-DCH transmission, the NodeB can use the AICH to allocate the resource and to indicate to the UE whether or not to override the TTI. The advantage of this method is that the TTI indication and the resource allocation are not bundled with the E-DCH resource index, therefore, the TTI override can be achieved with a joint common E-DCH resources pool mechanism. However, some problems exist, as described below: 
· In order to support TTI overriding, EAI must be configured. In this case, the common E-DCH resource allocation can only be indicated by EAI, including default resource. Therefore, only one 2ms/10ms TTI capable UE can be acknowledged in one access slot on AICH. If several UEs initiate the RACH access simultaneously, the NodeB can only acknowledge these UEs one by one, even if several preambles are detected in an access slot. So more preamble re-transmissions will be needed before they can be acknowledged, which brings extra uplink interference and the increase of access delay and blocking probability;

· Based on the solution [1] in the Table 1 in the Appendix, EAIs’ =-1 and signature s’=0 are used to allocate the default E-DCH resource to UE, which results in the number of E-DCH resource index reduced to 31.
3. Solution 
Two possible TTI indication methods are described below.
3.1. TTI Indication by AICH

One option is summarised and shown in figure 1:
If the UE sends an access preamble signature corresponding to a concurrent 2/10 ms TTI E-DCH transmission, then:
· If the corresponding AI is set to +1, it represents a positive acknowledgement and the UE uses the associated default E-DCH resource configuration and the requested TTI;
· If the corresponding AI is set to -1 and EAI is not configured, then it represents a negative acknowledgement;
· If the corresponding AI is set to -1 and EAI is configured, then the UE judges whether one EAI signatures is present or dual EAI signatures are present simultaneously:
· If only single EAI signature is present and the value is not NACK, then UE uses this E-DCH resource and the requested TTI; if only single EAI signature is present and the value is NACK, then it represents a negative acknowledgement;
· If dual EAI signatures are present simultaneously and one of the dual EAI signatures is NACK, the other EAI signature should be considered as the E-DCH resource indication, UE uses the E-DCH resource and the alternate TTI.
The advantage of this option is that the default E-DCH resources allocation procedure is the same as in Rel-8. That is, the NodeB could allocate the default resources to several UEs simultaneously. Also the physical structure of AICH is not changed. 
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Figure 1 Enhanced AICH Rule
3.2. TTI Indication by Extended AICH

The other option is by using the reserved bits in AICH.
8 new orthogonal sequence signatures are designed and transmitted in the part of duration 1024 chips of AICH, which can be named as the enhanced Extended Acquisition Indicators (EEAI). The pattern of orthogonal sequence signatures could refer to the design of AI and EAI.
The network could define a set of preamble signatures associated with the EEAI, and the mapping information is illustrated in figure 2. 
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Figure 2: the mapping between the preamble signatures and EEAIs

When the UE makes the decision on which TTI to select and uses the associated preamble signature to send on RACH, the NodeB can use EEAI of the AICH to indicate to the UE whether or not to override TTI:
· If the EEAI corresponding to the preamble signature exists and the value is +1 or -1, then UE shall override the TTI;
· If the EEAI corresponding to the preamble signature does not exist, then UE uses the requested TTI. 

From UE perspective, along with the monitoring of the AIs, the reserved bits should also be monitored for the possible TTI overriding from the network.
The benefit of the method is that the Node B could indicate at most 8 UEs simultaneously to override TTI and it is unnecessary to change the previous rule of resource allocation in AICH.
4. Conclusion

In this contribution, we discuss TTI indication for 2ms and 10ms concurrent deployment in CELL FACH state and propose:
Proposal: it proposes RAN2 to discuss which option is adopted.
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6. Appendix

Table 1: EAI and resource configuration mapping for the AICH with extended rule, see [2]
	EAIs’
	Signature

s’
	E-DCH Resource configuration index

	+1
	0
	NACK

	-1
	
	(X + 0) mod Y

	+1
	1
	(X + 1) mod Y

	-1
	
	(X + 2) mod Y

	+1
	2
	(X + 3) mod Y

	-1
	
	(X + 4) mod Y

	+1
	3
	(X + 5) mod Y

	-1
	
	(X + 6) mod Y

	+1
	4
	(X + 7) mod Y

	-1
	
	(X + 8) mod Y

	+1
	5
	(X + 9) mod Y

	-1
	
	(X + 10) mod Y

	+1
	6
	(X + 11) mod Y

	-1
	
	(X + 12) mod Y

	+1
	7
	(X + 13) mod Y

	-1
	
	(X + 14) mod Y

	+1
	8
	(X + 15) mod Y

	-1
	
	(X + 16) mod Y

	+1
	9
	(X + 17) mod Y

	-1
	
	(X + 18) mod Y

	+1
	10
	(X + 19) mod Y

	-1
	
	(X + 20) mod Y

	+1
	11
	(X + 21) mod Y

	-1
	
	(X + 22) mod Y

	+1
	12
	(X + 23) mod Y

	-1
	
	(X + 24) mod Y

	+1
	13
	(X + 25) mod Y

	-1
	
	(X + 26) mod Y

	+1
	14
	(X + 27) mod Y

	-1
	
	(X + 28) mod Y

	+1
	15
	(X + 29) mod Y

	-1
	
	(X + 30) mod Y


[image: image3.png]






































































































































































































1
2

_1393224240.doc

[image: image1]

Yes







No







Yes







Yes







NACK+non NACK EAI







NACK







NACK detected







Dual EAIs detected







Use indicated



 E-DCH resource



 index in EAI 



&alternate TTI







Yes







Single EAI detected







Use default E-DCH resource & requested TTI







Yes







Use indicated E-DCH resource index in EAI & requested TTI







No











NACK







-1











EAI Configured







+1



















AICH Value












_1392451723.vsd








Signature reserved to Rel-11 UEs


signatures associated with the EEAI


Signature0


Signature2


Signature7


Signature5


Signature3


Signature4


Signature1


Signature6


EEAI 1


EEAI 7


EEAI 6


EEAI 5


EEAI 4


EEAI 3


EEAI 2


EEAI 0


Signatures is mapping to the EEAIs



