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1
Introduction
In this document, we discuss about the possibility that during the collision resolution phase, MAC PDUs from multiple UEs may be erroneously provided to the higher layers, and propose solutions. 
Note, that while the discussion is based on MAC-i/is usage, the proposals as applicable to MAC-e/es, too. 
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Discussion
In the RAN2#60bis meeting, it was concluded to use the E-AGCH as contention resolution channel and the E-RNTI as UE id for collision resolution. However it was not concluded how long to include the E-RNTI? There had been two proposals [2]:

· E-RNTI is included [in each MAC PDU] until the contention is resolved; or
· E-RNTI is included in the first MAC-PDU [only].

If the UE id is included only in the first MAC PDU, the Node B may erroneously regard MAC PDUs received from two or more UE as provided by a single UE only. This is exemplified in figure 1: 
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Figure 1: Problem of having the UE id not included in every MAC PDU during the collision resolution phase
Here, a collision takes place. Two UEs, UE1 and UE2, start uplink data transmission on the same shared EDCH resource. Each UE includes its E-RNTI in the first MAC PDU only. The MAC-PDU RTT is 40 ms. The Node B was capable to receive the second and fourth transmitted MAC-PDU. Not knowing that they were transmitted from two different UEs, it provides them as MAC-is PDUs to the MAC-is entity. Then, the Node B successfully receives a MAC PDU with a UE id for UE2. The Node B returns the E-AGCH CRCed with UE2’s id. From that moment the collision is resolved from UE2’s point of view, which no longer includes its UE id. However UE1 is still transmitting, and continues to transmit until the maximum time for the collision resolution phase has been reached, where it stops transmitting.  
As a result, successfully received MAC-PDUs from UE2 may be discarded, when from UE1 data for the same logical channel and the same TSN were received previously. If complete RLC PDUs are transmitted in one MAC PDU, then a mixed flow of data from UE1 and UE2 may be provided to the higher layer, even if error detection in L2 may cause most of this mixed data flow to be erased. 
This problem can be resolved if the UE includes it UE id as long as the collision has not been resolved. If the MAC-i entity receives MAC-i PDUs with different UE ids included, it can resolve the collision for one UE, and discard the MAC-i PDUs of the remaining UEs and optionally even send a resource release command to the interfering UEs, using the E-AGCH. 
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Figure 2: Collision detection by the Node B during the collision resolution phase
Proposal: E-RNTI shall be included in each MAC PDU until the contention is resolved.

However the problem as described above still may occur: A UE is sending CCCH messages only, if it has no valid E-RNTI. Let us assume that UE1 is sending CCCH data. The reception of the MAC PDUs with segments of a CCCH message may be received after the contention has been resolved for UE2. In this case the Node B may forward erroneously MAC PDUs from UE1 to higher layers. 
This, however can be avoided, if for CCCH transmission a LCH id is reserved, which then unambiguously identifies data for the CCCH. If the Node B has performed collision resolution for one UE, and receives a MAC PDU for CCCH, then it shall discard this PDU. 

Proposal: CCCH transmission indication shall be explicitly included in each MAC PDU. If UL L2 Enhancement is used for Enhanced Uplink CELL_FACH, then one LCH field value shall be reserved for CCCH transmission.

It has been already discussed in previous meetings that also one LCH field is used to signal the inclusion of SI in the MAC-i PDU. Therefore, the above proposal also means that at maximum 14 logical channels can be configured for a UE in CELL_FACH (and CELL_PCH) state, if Enhanced Uplink in CELL_FACH is used with the UL L2 Enhanced MAC. 
However for CELL_DCH state, there is never CCCH transmission in the uplink. Thus 15 logical channels can be configured, i.e. only the LCH field value for SI remains reserved. 
In [2], Ericsson highlighted the case where a shared EDCH resource may be allocated to more than one UE. In this case, the first MAC-is PDU received by the Node B may have been sent from UE1 and the second MAC-is PDU from UE2. This error case can be avoided, if a checksum over the complete MAC SDU is applied. In this contribution, we therefore list Ericsson’s

Proposal: If MAC segmentation is performed for CCCH, a checksum is added to the MAC SDU to verify proper re-assembly in case of collision.
Given the above proposals, the Node B is capable to forward MAC-is PDUs of one UE only to the RNC. In case of a collision, more than one UE sends MAC-i PDUs on the EDCH resource: 
If the Node B receives a MAC-i PDU with E-RNTI1 included and resolves for this user the collision by returning an E-AGCH CRCed with E-RNTI1, then

· if the Node B receives an MAC-i PDU thereafter with a different E-RNTI included, it discards it.
· if the Node B receives a MAC-i PDU thereafter carrying CCCH data, then it discards it. 
I.e. the Node B forwards MAC-is PDUs included as MAC-i SDUs to the MAC-is entity, which where delivered in MAC-i PDUs with E-RNTI1 included (retransmissions) and MAC-i PDUs with no UE id included and no LCH-id for CCCH. 

3
Conclusions
The collision resolution phase is characterised that several UEs access a shared EDCH resource. Therefore, the Node B may receive MAC PDUs from more than one UE. To avoid MAC SDUs from different UEs to be provided to the higher layers, we have made three proposals, which we kindly ask the group to discuss and agree upon. 
References

[1]  R2-080043
Contention resolution for enhanced uplink in CELL_FACH, Ericsson
[2]  Draft1 minutes of the 60bis TSG-RAN WG2 meeting, 3GPP support team
