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Introduction
In this contribution we highlight the benefits of using the E-RNTI for contention resolution in EDCH enhanced RACH procedure.
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Discussion
RAN2#59bis saw four concept level descriptions on how the uplink operation in the CELL_FACH state could be enhanced [1-4]. To your understanding, all 4 concepts were characterised by 5 phases in accessing the E-DCH in CELL_FACH state:
1. Access request (PRACH preamble)

2. Access grant (AICH ACK) and resource allocation. These two could also be separate steps, but in the context of this contribution it does not make a difference

3. Transmission of a contention resolution ID

4. Echoing the contention resolution ID

5. End of contention resolution phase, where the UE either backs off if it did not find its contention resolution ID in step 4, or proceeds with transmitting data

In step 3, all concepts proposed that the UE - in response to the UL resource allocation message - should transmit its UE identity and the SI information to the Node B on the E-DCH, i.e. using existing physical channels. 
Proposal 1: UE identity for contention resolution is transmitted on E-DCH. 

As contention resolution has to be performed between UE and Node B, either L1 or L2 signalling can be used for carrying the UE identity from the UE to the Node B. As UE ids typically consist of several octets (e.g. E-RNTI, C-RNTI = 2 octets, TMSI = 4 octets), it is only the E-DPDCH which has enough capacity to carry the UE id.  Therefore we propose:
Proposal 2: The MAC-e header should be extended to allow the transport of the UE identity. 
Dedicated E-RNTI for UEs in CELL_FACH: 

In REL99 to REL7, a UE in CELL_FACH can transmit DCCH/DTCH data only, if at least the cell specific UE id C-RNTI is allocated to it with an RRC message. 

The same mechanism can be used to allocate the UE an EDCH specific identity: An RRC Reconfiguration message is used to command the UE in CELL_FACH state and allocates a cell specific E-RNTI (and C-RNTI) to the UE. Each E-RNTI is hereby uniquely allocated to one UE in the cell. 
If the UE has then DTCH/DCCH data to transmit, it uses its E-RNTI, included in the MAC-e header, for contention resolution. As soon as the Node B receives successfully a MAC-e PDU of the UE, it stores the UE id for the duration the common EDCH resource allocation is allocated to this UE. The use of the E-RNTI allows the Node B to implicitly echo the contention resolution identity back to the UE by using this identity to CRC the E-AGCH..
Proposal 3: For DTCH/DCCH transmission a UE dedicated E-RNTI should be used as contention resolution identity.
Proposal 4: The E-RNTI should be used to CRC its E-AGCH. 

Common E-RNTIs for UEs in CELL_FACH: 

In [5], we proposed to use the EDCH enhanced random access also for CCCH messages. In this case, no UE specific E-RNTI is allocated to the UE. Therefore we propose to reserve a range of common E-RNTIs exclusively for UEs, to which no UE specific E-RNTI has been allocated. This range of E-RNTIs could be either standardised or broadcasted as system information. 

If a UE has a CCCH message to transmit, it then randomly selects one E-RNTI from the range of common E-RNTIs as UE identity for contention resolution. As soon as the Node B receives successfully a MAC-e PDU of this UE, it stores the UE id for the duration the common EDCH resource allocation is allocated to this UE. The use of the E-RNTI allows the Node B to implicitly echo the contention resolution identity back to the UE by using this identity to CRC the E-AGCH. As the UE’s E-RNTI was chosen from a pool of common E-RNTIs, it does not collide with the E-RNTIs dedicated to UEs in CELL_DCH or CELL_FACH state. 
A collision of a randomly selected common E-RNTI may occur. However if the range is common E-RNTIs is large, the collision probability can be minimised. The use of common E-RNTIs allows the same mechanisms to be used as for dedicated E-RNTIs in CELL_FACH state with minimal impact on MAC-e and the physical channel structure.

Qualcomm proposed in [4] to use TMSI and/or IMSI for contention resolution of UEs sending CCCH messages. While these UEs are unique, we see an increase of complexity for following reasons: 

· A physical channel is needed to echo the UE id back from the Node B to the UE. There are several candidates:
E.g. a HS-PDSCH can be used to return the UE id, requiring a co-ordination of reception in MAC-e and transmission with MAC-(e)hs in the Node B. 
Alternatively e.g. the E-AGCH could be used to return the UE id or parts of it. This requires the introduction of a new format on the E-AGCH. 
· The IMSI is of variable size of up to 21 digits, the TMSI is 4 octets long. Therefore both variables require more resources on the EDCH channel than an E-RNTI.
Therefore we propose:

Proposal 5: For CCCH transmission a randomly selected E-RNTI should be used as contention resolution identity. 
It is still under discussion, whether UE identity and user data should be transmitted during the same TTI period (on the same E-DPDCH sub-frame) (see [6]). The UE identity only has to be carried on EDCH as long as the contention resolution has been resolved. Therefore we propose:

Proposal 6: The UE identity for contention resolution should be transmitted over EDCH only as long as the contention has not been resolved. After contention resolution, only retransmitted EDCH sub-frames may still contain a UE identity. 
Also the failure case needs to be covered, where the Node B fails to receive any E-DCH sub-frame after resource allocation. For this case we propose:

Proposal 7: The contention resolution shall have a time window during which UE listens to DL channel for UE ID.
In proposal 2, a MAC-e header was proposed to carry the UE identity. In the figure 1, the REL7 MAC-e header was extended. Hereby it was assumed that one DDI value is reserved to indicate the inclusion of the UE identity. In figure 2, we took Ericsson’s proposal from [7] for an UL L2 enhanced MAC-e header. In this case, a LogCH ID could be reserved in CELL_FACH state to indicate the inclusion of a UE identity. 
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Figure 1: MAC-e header extension for EDCH enhanced RACH, using REL7 MAC-e header as reference
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Figure 2: MAC-e header extension for EDCH enhanced RACH, using [7] as reference
4
Conclusions
In this document the use E-RNTI for contention resolution in EDCH enhanced RACH was discussed.
It is our view that the use of E-RNTI keeps for both DCCH/DTCH and CCCH transmission keeps the standard and implementation impact limited. Thus we are proposing to agree on the use of E-RNTI for contention resolution and the proposals listed above.
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