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1
Introduction

RAN1 has discussed E-DCH resource assignment methods for E-RACH. Currently there are two types of assignment methods, i.e. AICH-based and HS-based [1]- [5].
In the HS-based method, furthermore, there are two alternatives; i.e.

  Alt1. E-DCH configuration is broadcasted by RRC and Node B assigns E-DCH index by HS-SCCH or E-AGCH.

  Alt2. Node B assigns E-DCH configuration by HS-PDSCH for E-RACH.
In this contribution, we consider several merits and drawbacks of both HS-based alternatives and draw a conclusion on the E-DCH resource allocation method.
2
Discussion
2.1 Alt1: Node B assigns E-DCH index by HS-SCCH or E-AGCH
In this alternative, E-DCH configuration is broadcasted by RRC and Node B assigns E-DCH index by HS-SCCH or E-AGCH. Figure1 shows the overall scheduling procedure of alt1.
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Figure1: Procedure of E-DCH resource allocation
1. Node B broadcasts the list of E-DCH resource configurations by RRC SIB.

The E-DCH configuration consists of UL scrambling code, E-RNTI, and others as defined in the last meeting.

2. UE reads the list of E-DCH configurations from the broadcasted SIB

3. UE sends a RACH preamble as same as R99.

4. Node B sends ACK via AICH as same as R99 scheme if Node B decided to allow E-DCH transmission by the UE.

5. Node B assigns an E-DCH resource index to the UE within a time window via HS-SCCH or E-AGCH.
HS-SCCH or E-AGCH shall include the assigned E-DCH index, and the preamble signature which has been indicated for the RACH preamble by the UE and the assigned E-DCH index. HS-SCCH or E-AGCH could include scheduling grant or some information required for initial E-DCH transmission. And a common RNTI like RA-RNTI in LTE can be used for UE specific masking instead of H-RNTI/E-RNTI. Then all UEs who transmitted the preambles can detect the corresponding response via the HS-SCCH or E-AGCH channel masked by the common RNTI.
6. UE sends UL data via E-DCH with the assigned E-DCH configuration.
[Merits] 

· Strong protection on the E-DCH resource index compared to AICH. Since UE can detect the signalling error by checking CRC in HS-SCCH or E-AGCH.

· More information (e.g. Scheduling Grant for initial E-DCH transmission) could be added on HS-SCCH or E-AGCH compared to limited AICH. Since UE can use some bits for the additional information by using HS-SCCH typ2. If E-AGCH is used, a new type of field mapping would be defined.

· One common resource pool instead of separated resource pools can be achieved.

Unlike AICH based scheduling method, this alternative allow E-DCH resource index not to be mapped onto preamble signature. So Node B could select an E-DCH resource index from all E-DCH resource indexes regardless the preamble which UE sent. AICH based mapping will end up with the partitioning of E-DCH resources into several spaces and therefore potentially increase the blocking probability. 

On the other hands, the use of HS-SCCH or E-AGCH leads to improve blocking probability.

[Drawback]

· Increase delay of E-DCH transmission timing. Especially, when many UEs are attempting at the same timing.

Node B can assign only one E-DCH index at one TTI assuming there is only one HS-SCCH or E-AGCH available in the cell. So UE should wait a time as a few TTI or more to receive the response via HS-SCCH or E-AGCH when many UEs are attempting at the same timing.

However, we assume that this temporal congestion by many UEs is a very rare case. In case of R99, UE shall send preambles in every sending UL data. On the other hand, in Enhanced RACH, UE can send UL data continuously without preambles until finishing the data or expiring allocation time. This means that number of preamble attempt ion would be reduced compared to R99 RACH. So we do not believe a huge impact for the delay issue of this alternative.

Even if the rare case is happened (e.g. hand over in case of a train with many passengers), Node B could control the traffic by sending NACK via AICH.

· Decrease DL capacity

Node B uses DL code resource for HS-SCCH or E-AGCH each time when Node B assigns E-DCH resource index to an UE. This may leads to the decreasing of the DL capacity.

We roughly estimate an impact for DL capacity. Assumed parameters are below;

- Bits of HS-SCCH: 120bit per TTI

- E-RACH user per cell: 500 users

- Cycle of E-RACH attempt ion per user: 1 time per 30second


 We lead a following result from above assumed parameters.
Usage ratio of DL resource for E-RACH = 500[user] / 30[sec] * 120bit = 2kbps

From this rough estimation, we could consider that the decreasing of the DL capacity seems to be marginal. 

2.2 Alt 2: Node B assigns E-DCH configuration by HS-PDSCH for E-RACH

In this alternative, Node B assigns E-DCH configuration by HS-PDSCH for E-RACH. Figure2 shows the procedure of alt2.
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The following describes the procedure of this alternative.

1. UE sends a RACH preamble
2. Node B sends ACK via AICH same as R99 scheme if Node B decided to allow E-DCH transmission by the UE.

3. Node B sends HS-PDSCH configuration within a time window via HS-SCCH.
4. Node B assigns E-DCH configuration via HS-PDSCH
5. UE sends UL data via E-DCH with assigned E-DCH configuration.
[Merits] 
· Strong protection on the E-DCH resource index compared to AICH. Since UE can detect the signalling error by checking CRC in HS-SCCH/HS-PDSCH.

· More information (e.g. Scheduling Grant for initial E-DCH transmission) could be added on HS-PDSCH compare to limited AICH and alt.1 method. Since UE can use some bits for the additional information by using HS-PDSCH. But we wonder whether HS-PDSCH based method provides too much scheduling information capacity.

· E-DCH configurations are not limited because Node B can configure the E-DCH configuration each time.

E-DCH resource index is not sent by system information. So Node B can assign an E-DCH resource freely.

This would have a benefit that the blocking issue does not happened. But we doubt that whether the necessity of E-DCH configurations will be modified every session.
[Drawback]

· Increase delay of E-DCH transmission timing. Especially, when many UEs are attempting at the same timing.

As same as alt1, Node B can assign only one E-DCH index at one TTI assuming there is only one HS-SCCH available in the cell. So UE should wait a time as a few TTI or more to receive the response via HS-SCCH and HS-PDSCH when many UEs are attempting at the same timing.

However, as we discussed in alt1, we do not believe a huge impact for the delay issue of this alternative.

· Decrease DL capacity

Node B uses DL code resource for HS-PDSCH each time when NodeB assigns E-DCH configuration to UE

This may lead that DL capacity would be decreased. In case of 16QAM, bits of HS-PDSCH per TTI is 1920bits. So the impact for DL capacity would be much bigger than the case in Alt.1 

Comparing to the two alternatives of HS-based method, both alternatives have the similar merits considering the detection performance, flexibility and expandability point of view. The difference is impacts of the decreasing of the DL capacity.

We are considering that the E-DCH transmission delay and the consumption of the DL capacity should be reduced as far as possible.

Alt1 is then better for E-DCH resource assignment method from detection performance, flexibility and expandability point of view.

2.3 Alt3: Node B assigns E-DCH index by AICH
In AICH-based method, Node B can assign E-DCH resource indexes using modified AICH channel and therefore the scheduling delay of this alternative can be considered as equivalent to that of Release 99. However number of AICH signature for E-DCH resource index assignment should be increased to avoid increasing collision probability and blocking probability. This may lead to the degrade of the detection performance for AICH signature if 16 AICH signatures is expanded to 32 AICH signatures.
Therefore, we think that the alternative 1 of HS-based method is better solution for E-DCH resource assignment from detection performance, flexibility and expandability point of view.

	
	Alt.1


	Alt.2


	Alt.3



	Scheduling delay of E-DCH transmission
	△
	△
	○

	Strong protection for the scheduling signalling
	○
	○
	△

	Impact on the decreasing DL capacity, i.e. scheduling overhead
	○
	△
	◎

	Scheduling flexibility and expandability for additional information of the E-DCH configuration.
	○
	○
	△


Overall comparison table
4
Conclusions

In this contribution, we have compared the HS-based E-DCH resource assignment method and we concluded that the following proposal is better from detection performance, flexibility and expandability point of view.
Proposal: E-DCH configuration list is broadcasted by RRC. And Node B assigns E-DCH resource index via HS-SCCH or E-AGCH after response for preamble by AICH

If the meeting conclude that the AICH-based method is preferable, we have a proposal the improvement of the AICH-based E-DCH assignment method [6].
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