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1 Introduction
At RAN2#60 there was a decision to allow data transmission in parallel with contention resolution. The purpose of this contribution is to clarify the procedure of contention resolution.

2 Discussion
In this contribution, we separate between the cases where the UE is RRC connected and has a cell specific Radio Network Temporary Identity (RNTI), or not. If a cell specific RNTI is available, the UE may use the DCCH/DTCH logical channels and identify itself by using a suitable RNTI. If a cell specific RNTI is not available, CCCH shall be used and the UE id is included in the RRC message. The two cases are described in detail in the following chapters.
2.1 DCCH/DTCH

For DCCH/DTCH transmission, the use of E-RNTI has been proposed in ‎[1]. One reason for using the E-RNTI is that the E-AGCH can conveniently and efficiently be used for the contention resolution response from the NodeB. Another possibility is to use the C-RNTI, but that would require contention resolution response on HS-DSCH or designing a new control channel for the purpose. 

Proposal 1: E-RNTI is used for contention resolution for DCCH/DTCH
To ensure that the E-RNTI is correctly decoded together with the user data, the best approach is to include the E-RNTI as part of the MAC PDU, much the same way as for MAC-c. 

Proposal 2: E-RNTI is transmitted as part of the MAC PDU
The E-RNTI is attached to the MAC PDU between the MAC-i/is headers and the payload, as shown in Figure 1.
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Figure 1: MAC-i/is header format for DCCH/DTCH in CELL_FACH
When the NodeB detects the E-RNTI, it responds by sending back a contention resolution response. A suitable candidate for transmitting the response is a grant on the E-AGCH, using the E-RNTI signaled by the user. In that way, the network can if needed also change the UL grant at the same time. A contention resolution timer in the UE is used to stop the uplink transmission if the contention resolution response is not received from the NodeB.
Proposal 3: The contention resolution response is transmitted on E-AGCH
Once contention has been resolved, there is no need to transmit the E-RNTI as part of the MAC header anymore. 
Proposal 4: The UE shall include the E-RNTI in the MAC PDU until the contention resolution response is received.
As the E-RNTI is only included before contention is resolved, an indicator in the MAC header is needed to indicate whether the MAC PDU includes the E-RNTI, or not. Including the indicator in the MAC PDU itself ensures it is decoded correctly together with the rest of the PDU. To support the possibility to have seamless transfer from CELL_FACH and CELL_DCH, it is here assumed that the new E-DCH MAC header format MAC-i/is is also applied for E-DCH in CELL_FACH. Thus, assuming the MAC-i/is header format proposed in ‎[2], we note the following alternatives to indicate the presence of the E-RNTI field:
· Use one of the spare bits required for octet alignment in the MAC-i/is header. This would be a E-RNTI indication field, indicating whether there is a E-RNTI in the MAC header, or not.
· Use a reserved value of the L field. The reserved value would indicate whether there is a E-RNTI in the MAC header, or not. 
The drawback with using a reserved value of the L field is that it gives more MAC overhead. It requires an additional MAC-i header (=16 bits) to point out the existence of the E-RNTI in each MAC PDU, see Figure 2. Therefore, given the existence of spare bits in the MAC-i/is header, it seems preferable to use one of them for the indication of E-RNTI. But this is left for RAN2 to discuss.
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Figure 2: MAC header format with reserved L value to point out E-RNTI
2.2 CCCH

CCCH is used by UEs that do not have a cell specific RNTI, e.g. RRC connection setup, Cell or URA Update. Consequently, the use of a user specific E-RNTI for contention resolution is not possible for CCCH. In ‎[1], a randomly selected E-RNTI was proposed, but that will not solve contention, since there is still a possibility that colliding UEs select the same E-RNTI, although the probability is reduced. Another drawback of the random E-RNTI is that it reduces the number of E-RNTIs that can be assigned to dedicated users.
Common to the RRC messages transmitted on CCCH is that they include a UE-id, either RRC or NAS. Thus, the use of an UE-id on L2 is not strictly required. We further note that the messages transmitted on CCCH are short, and that they are followed by the UE waiting for a response from the RNC. Given the requirement for quick release of common E-DCH resources, it is with a high likelihood that the common E-DCH resource will be released before the response from RNC is received. This limits the possible duration of two users simultaneously transmitting on the same common E-DCH resource. Furthermore, considering a reasonable amount of random access preambles reserved for E-DCH access, and the low intensity of CCCH traffic, the probability of two users colliding has to be considered small.

With the above argumentation, we do not necessarily see a need to perform contention resolution on MAC level for messages transmitted on CCCH. If common E-DCH is kept, contention resolution would be performed once the E-RNTI is assigned.
Proposal 5: MAC level contention resolution is not required for CCCH 
Still, colliding messages may cause trouble for the reassembly function or MAC, if the RRC message is segmented. MAC has to ensure that segments from the colliding messages are not mixed into a corrupted RRC message, see Figure 3. 
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 Figure 3: Failed reassembly at simultaneous UL transmission
Failed reassembly could be detected on the MAC layer by adding a CRC checksum to the MAC SDU, calculated over the MAC SDU, see Figure 4. The CRC could be 16 bit, to resemble the length of the E-RNTI.
Proposal 6: If MAC segmentation is performed for CCCH, a checksum is added to the MAC SDU to verify proper re-assembly in case of collision.
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Figure 4: MAC-i/is header format for CCCH in CELL_FACH
3 Conclusion and proposal
It is proposed to discuss and agree on the proposals in this contribution. The proposals resemble to a large degree those proposed in ‎[1], with the exception of CCCH, for which we propose no contention resolution. Possibly a CRC can be added to the MAC SDU to ensure correct reassembly, also in the case of collision.
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