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1.  Introduction
At RAN#38, "Enhanced CELL_FACH state in 1.28Mcps TDD" was approved as a new work item (WI) in RP-071038[1]. The WI includes two aspects: UL enhancement and DL enhancement. In RAN2#62bis, Rel-7 E-RUCCH random access is adopted as a baseline for the random access in eFACH. In the same meeting, CCCH transmission over E-DCH is also discussed and whether CCCH can be mapped on E-DCH is not concluded. In this document, we will provide a further discussion on the CCCH transmission over E-DCH.
2．Discussion
2.1 CCCH transmission over E-DCH

Three messages are sent in uplink on the logical CCCH:


-
RRC Connection Request,

-
Cell Update, and

- 
URA Update.
R2-074623[2] analyzed the benefits when CCCH is transmitted over E-DCH:
· Early detection of UL transmission failure
· Easing the CCCH message size constraints
The benefits are the same with TDD. As for RRC connection request, due to the limitation of payloads on the existing RACH, the measured results on RACH can not be reported completely. TD-SCDMA is operating on multi-frequency mode, if UE can report the “Measurement results for monitored cells on non-used frequencies” and “Measurement results for monitored cells on used frequency”, it can facilitate the network to decide the working carrier for the UE. 
With the removal of size constraints, we have the possibility to extend the CCCH message. For example, the Initial Direct Transfer can be included in RRC Connection Request and thus the call setup delay can be improved greatly [2]. 
From the above analysis, it makes sense that CCCH is transmitted on E-DCH. From the HSPA evolution viewpoint, the intention is we don’t need the RACH and FACH in the future network.
Propose 1: UE uses E-DCH for CCCH in case the UE and the Node B are capable of E-DCH in CELL_FACH state.
2.2 Common E-RNTI collision resolution
When UE transmits on DTCH/DCCH, it has a dedicated E-RNTI and the E-DCH transmission procedure is very similar to the transmission in CELL_DCH state. But for CCCH transmission, UE has no dedicated E-RNTI configuration. In order to use the normal E-AGCH grant procedure, a straightforward way is to allocate several common E-RNTIs in system information and UE randomly selects one common E-RNTI before initiating CCCH transmission. But the common E-RNTI collision will unavoidably occurs and we should find a way to solve it.
E-RUCCH is mapped on the system random access resource. Current random access procedure has the ability to eliminate the most collisions on the random access resource. If an E-RUCCH is successfully received by Node B, it means the random access resource is occupied by only one UE.

Based on the above analysis, we can establish the association between E-RUCCH and common E-RNTI so that one or more common E-RNTIs are related to one E-RUCCH. When initiating the CCCH transmission, UE selects an E-RUCCH and accordingly an E-RNTI related to the E-RUCCH. If the E-RUCCH is successfully received by Node B, it means currently no collision happens with the common E-RNTI. The Node B then grants the UE on the E-AGCH in the usual way. 
As system random access resource can be occupied by UEs on time division basis, a same common E-RNTI will be reused by UE in the following E-RUCCH transmissions. The common E-RNTI collision will occurs. If the number of common E-RNTI is large and they are distributed on consecutive frames or subframes in a long period of time, the collision probability can be minimised. In this way, the common E-RNTI can be selected based on frame or subframe in which the E-RUCCH is sent: 

"Index of selected Common E-RNTI" = SFN mod K, if TTI of E-RUCCH = 10ms;
"Index of selected Common E-RNTI" = SFN’ mod K, if TTI of E-RUCCH = 5ms

where K is equal to the number of Common E-RNTI related to the selected E-RUCCH. These Common E-RNTIs shall be indexed from 0 to K-1 in the order of their occurrence in system information, and "Index of selected Common E-RNTI" identifies the selected Common E-RNTI. SFN or SFN’ is the frame or subframe in which E-RUCCH is sent.
But it should be noted that common E-RNTI is split from system E-RNTI pools and can’t be shared by UE specific E-RNTI in CELL_DCH and CELL_FACH state. Large amount of E-RNTI is dedicated for CCCH transmission is a waste of resource. A tradeoff between the E-RNTI waste and efficient collision resolution is to define a time window during which UE listens to the E-AGCH after it sends the E-RUCCH. Node B should respond to the UE during the time window. This means the number of common E-RNTI related to an E-RUCCH is restricted and equal to the length of time window. 
Therefore the common E-RNTI collision can be resolved with the proposals: 
Proposal 2: For CCCH transmission, common E-RNTIs are allocated to be related to an E-RUCCH; UE selects an E-RUCCH and meanwhile a related common E-RNTI based on the frame or sub-frame as its ID; after sending the E-RUCCH, UE listens to the E-AGCH for its ID during a pre-defined time window.
2.3 Resource allocation for CCCH
The intention to map CCCH message over E-DCH is to relieve the existing CCCH message size constraint. If CCCH messages are allowed to become large, it leads to the need to segment CCCH message, i.e. the number of MAC-i PDUs needed for a complete CCCH message is more than 1 TTI. As we use a common E-RNTI, it is preferable that Node B grant in the way to allow the complete transmission of the message via a single grant. This can be easily realized as today’s E-AGCH can grant a long term resource by RDI (Resource Duration Indicator) field. 

The resource grant procedure can be: 
UE includes scheduling information and its common E-RNTI in E-RUCCH. The TEBS in the scheduling information is the total CCCH message size. Node B calculates the required resources based on the TEBS and CCCH retransmission number which is configured by higher layer. 3 bits RDI can be used to indicate the number of TTI’s allocated and the spacing between the allocated TTIs via a single grant which is illustrated in table 1.
Table 1 Resource Duration Indicator (RDI)

	Resource Duration Indicator (3 bits)
	TTIs allocated
	TTI spacing

	0
	1
	1

	1
	2
	1

	2
	2
	2

	3
	2
	4

	4
	4
	1

	5
	4
	2

	6
	4
	4

	7
	8
	1


According to the RDI, The CCCH message size shall be limited to allow its transmission within 8 TTI. In case the minimum E-TBS 116 is used and the retransmission number is 1, the allowed maximum CCCH message size is: max. CCCH size = [116 – MAC header size] * 4TTI = 368 bit, which can meet the requirements.
The UE stops transmitting on the EDCH resource when all MAC PDUs have been acknowledged (on E-HICH) or when the resource allocation time has expired (= maximum number of transmissions reached). In the former case, UE can indicate TEBS = 0 in the last MAC PDU and the remaining resource can be taken back.
Proposal 3: For CCCH transmission, Node B grants the UE to allow the complete transmission of the message via a single grant. 
3. Conclusion
In this document, We provide some discussion on the details on CCCH transmission on E-DCH in CELL_FACH state.

We suggest RAN2 approve the following proposals: 

Propose 1: UE uses E-DCH for CCCH in case the UE and the Node B are capable of E-DCH in CELL_FACH state.
Proposal 2: For CCCH transmission, common E-RNTIs are allocated to be related to an E-RUCCH; UE selects an E-RUCCH and meanwhile a related common E-RNTI based on the frame or sub-frame as its ID; after sending the E-RUCCH, UE listens to the E-AGCH for its ID during a pre-defined time window.

Proposal 3: For CCCH transmission, Node B grants the UE to allow the complete transmission of the message via a single grant.
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