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1 Introduction

Regarding Random access procedure, at RAN2#62bis，the following agreements were reached:

· Working baseline: Use the E-RUCCH for RA procedure
· Additional mechanisms are left FFS
· Use of Rel-7 enhanced random access procedure for CCCH transmission is FFS

In this paper, we give further discussion on the open issues and highlight the potential problems if only Rel-7 enhanced random access procedure is adopted in CELL-FACH state and propose corresponding solutions to solve it.
2 The potential problems of UL data tramsmission in enhanced CELL-FACH state
At RAN2#62bis meeting, the Working baseline: Use the E-RUCCH for Random Access procedure, was concluded. Since extra E-RUCCH and E-AGCH shall be used for Rel-7 enhanced random access procedure, in case of transmission of small amount data, more latency and higher in-band controlling overhead will be introduced by using Rel-7 enhanced random access procedure than by using R99 random access procedure.
Considering typical traffic applicable for CELL_FACH state, in [2] it is said that "always on"- type of services like PoC, Push email and VPN connections will introduce frequent but small packets to be transmitted between UE and server, e.g. one packet size of few bytes in every 30 to 60 seconds. For LCR TDD, PRACH with SF 8 and RACH with 10ms TTI is typically deployed in current system, one TBS is allowed in each RACH TTI, the typical TBS is about 170bits with about 0.5 code rate, which means that a single R99 random access procedure is capable enough for these only few bytes packet and has a relative higher reliability due to lower code rate of PRACH. 
Comparison of controlling overhead and latency between R99 and R7 enhanced random access procedure in case of small packet transmission are analyzed as below: 
· Regarding the controlling overhead, except for the same consumption of SYNC_UL code and FPACH, a SF8 PRACH with 10ms TTI is needed for R99 random access procedure, while a SF 8 E-RUCCH, a SF8 E-AGCH with 5ms TTI resource and also a E-PUCH with almost SF 4 with 5ms TTI are needed for Rel-7 enhanced random access procedure. Obviously, an additional SF4 with 5ms TTI is consumed for R7 enhanced random access procedure comparing with R99. 
· As for the latency comparison, several 5ms TTIs or tens of 5ms TTIs could be spent for extra receiving E-AGCH and sending on E-PUCH. 
From analysis above, if Rel-7 enhanced random access procedure is used in all the cases, the latency and higher in-band controlling overhead problem should be taken into account when transmission of small packet. This problems would impact on the user’s experience and would incur lower Spectrum Efficiency.
Someone may argue that enhanced random access procedure and E-DCH is preferred than R99 random access procedure regardless size of the packet for FDD enhanced UL in CELL_FACH state. However, considering FDD enhanced UL in CELL_FACH state, the enhanced random access procedure is the smooth enhancement of R99 random access procedure, which won’t introduce accessional latency and overhead.
3 Alternatives to solve the problems
From analysis in section 2, we can learn that Rel-7 enhanced random access procedure has some drawbacks than R99 random access procedure in case of small packet transmission, while has advantages than R99 random access procedure in case of larger packet transmission. A direct solution can be the dynamic selection between R99 random access and R7 enhanced random access.
Alternative1: R99 RACH and R7 random access procedure selection alternative
Similar buffer-based R99 or enhanced random access selection alternative has been raised in [3][4][5]: If the packet is larger than the predefined threshold, R7 enhanced random access shall be initiated and the data shall be sent on E-DCH, else R99 random access shall be initiated and data shall be sent on RACH. However, some problems can be raised as below:
· This type of dynamic transport channel selection would lead to a reordering problem, which may cause further unnecessary RLC retransmissions because the previously transmitted data on E-DCH may arrive after the data transmitted on RACH due to HARQ scheme.

· RACH only supports fixed RLC PDU size and legacy MAC operation, while R8 E-DCH shall support flexible RLC PDU size and enhanced MAC operation. This may cause more complexity.

· RACH does not support HARQ operation, once the data is not correctly received by network due to bad wireless condition, the data retransmission shall rely on RLC ARQ, which will cause larger latency comparing with fast HARQ.

· RACH channel does not benefit for the uplink SYNC maintenance because Node B can not decode RACH.

· The segmented MAC-is PDU can not be transmitted on RACH, for some reasons, e.g. high overload of scheduler, the segmented MAC-is PDU may not be scheduled for a long duration, the segmented MAC-is PDU can not be transmitted on RACH even if the segmented MAC-is PDU is small enough.

Regarding the potential problems introduced by dynamic RACH and E-DCH selection, an alternative solution may be that RACH format on PRACH is replaced by E-DCH format on PRACH, feasibility of E-DCH format on PRACH are analyzed as following.
Alternative2: R99 and R7 random access selection and E-DCH format instead of RACH format data transmission when R99 random access is selected.
As an alternative, if E-DCH type format of data is mapped on PRACH instead of RACH for small packet transmission, all of the issued listed above will be readily solved. This type of choice can be named R99 random access with E-DCH on PRACH and R7 random access with E-DCH on E-PUCH.
The details of the alternative are described as figure1 below:
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Figure1: E-DCH mapped on PRACH

Step1: The decision whether to use R99 random access with E-DCH on PRACH or R7 random access with E-DCH on E-PUCH shall be made firstly, e.g. based on the buffer status.
If the packet is small than the predefined threshold, R99 random access with E-DCH on PRACH shall be used. Else, R7 random access with E-DCH on E-PUCH shall be selected if the buffer is larger than predefined threshold. The threshold can be set to the TBS of RACH in one TTI, e.g. 170bit for typical PRACH configuration.
The detail of R7 random access with E-DCH on E-PUCH can be found in [8].
Step2: If E-DCH on PRACH is selected, UE starts a R99 physical random access procedure, when associated FPACH is successfully received, and PRACH resource is obtained, UE sends E-DCH on PRACH instead of RACH on PRACH to Node B. 
E-DCH on PRACH shares the same PRACH resource with RACH, Node B should distinguish the two different format. How to indicate the two different format on the same PRACH resource left FFS.
Step3: After sending E-DCH on PRACH, the UE will listen to the corresponding E-HICH. If correctly decodes E-DCH format data, then Node B sends an ACK on E-HICH. The timing of E-DCH on PRACH and E-HICH can be the same with the one of E-PUCH and E-HICH.
Step4: If UE cannot receive an ACK for it according the timing relationship. The UE may re-initiate a random access procedure to resend the E-DCH data on PRACH.
Usually the code rate of PRACH is low and QPSK is adopted for it, thus the PRACH would have a higher reliability and the probability of retransmission of E-DCH on PRACH would be rather low. Even for retransmission of E-DCH on PRACH, the delay can be reduced due to quick physical feedback on E-HICH. 
Considering the controlling overhead, for each E-DCH retransmission on PRACH, a FPACH with one SF 16 resource unit is needed, while for each E-DCH retransmission on E-PUCH, an E-AGCH with two SF 16 resource units may be used. The overhead of retransmission of E-DCH on E-PUCH may be larger than that of E-DCH on PRACH.
From above, we can conclude that E-DCH on PRACH is feasible and efficient for small packet transmission.
Someone would worry about that E-DCH on PRACH would introduce a big impact on the specifications; here we give the corresponding analysis as following. PRACH channel/E-DCH format i.e. MAC-i PDU format/E-HICH channel are ready. E-DCH channel coding procedure shall be slightly modified because PRACH has a different format with E-PUCH, additionally MAC-i procedure shall introduce a selection function between R99 and R7 access procedure.
Proposal 1: It is proposed that the selection between R99 random access with E-DCH format on PRACH and R7 random access with E-DCH on E-PUCH shall be firstly made according to e.g. the packet size of the data. 
Proposal 2: It is proposed that E-HICH could be adopted to E-DCH on PRACH.
4 CCCH transmission in enhanced CELL-FACH state
For CCCH transmission, it is concluded that use of Rel-7 enhanced random access procedure for CCCH transmission is FFS at RAN2#62bis meeting. In this section we give the proposal for the UL CCCH messages transmission based on the analysis of typical size of CCCH messages used for different conditions.
There are three types of UL CCCH message in current system:
· RRC Connection Request,

· Cell Update, and

· URA Update.

According to the analysis of [6], if INITIAL DIRECT TRANSFER NAS message is concatenated or combined with RRC CONNECTION REQUEST message, the call setup delay can be reduced. For LCR TDD, the same requirement may be considered, and also the CCCH message size is limited for the capacity of one RACH TTI because no segmentation is allowed for UL CCCH message in legacy TDD system.
Another case that will enlarge the size of CCCH is measurement results on RACH. RRC Connection Request message with necessary initial measurement results would reach almost 30 bytes, for which the typical PRACH with SF8 and 10ms TTI can not accommodate. Transmission of the enlarged CCCH message needs to use Rel-7 enhanced random access procedure.
However, not all the CCCH messages require to be enlarged, e.g. Cell Update message and URA Update. Typically the PRACH resource is sufficient to carry these CCCH messages. If these small CCCH messages are sent by using R7 enhanced random access procedure, the same problems mentioned in section 2 exist.
Proposal 3: It is proposed that the selection between R99 random access with E-DCH format on PRACH and R7 random access with E-DCH on E-PUCH is used for CCCH messages.
5 Contention resolution for CCCH when R7 random access is used
For CCCH transmission via R7 random access procedure, the common E-RNTIs shall be pre-allocated on E-RUCCH and E-AGCH and also a timing relationship between is E-RUCCH and E-AGCH is proposed in [8].
By using the mechanism proposed in [8], different UEs may use the same E-RNTI on E-RUCCH in different TTIs, the same E-RNTI of the corresponding E-RUCCH can only be used on E-AGCH in the given period determined by the predefined timing relationship between E-RUCCH and E-AGCH, otherwise conflicts on the E-PUCH may occur. As a result, to insure the reliability of CCCH messages transmission, E-PUCH resources allocated by RDI may be granted on E-AGCH even the reported channel condition on E-RUCCH is not worse, which would lead to a resource waste condition. 
The fixed timing between E-RUCCH and E-AGCH implies that Node B should schedule the CCCH message from E-RUCCH on a fixed time instance. This will impact on the schedule of on-going traffics and limit the flexibility of schedule.
We propose a solution to handle the issues mentioned above:
A Group of common E-RNTIs is predefined for a E-RUCCH, which is divided into N subsets and the subset is numbered from G1 to Gn; there is M E-RNTIs in each subset which is numbered from S1 to Sm.
Firstly the UE selects the common E-RNTI subset Gi according the E-RUCCH SFN or sub-SFN:

Gi = SFN mod N, or Gi= sub-SFN mod N
Here N is the numbers of common E-RNTI subsets.
When the subset Gi is selected, then the UE may select a common E-RNTI Sj from subset Gi. The selection of common E-RNTI can be the same to the selection of common H-RNTI in DL.
By using this E-RNTI selection, a common E-RNTI can be used in consecutive N frames or N sub-frames. Thus the resource waste and inflexibility of schedule issues can be solved.
Proposal 3: It is proposed that N subset of common E-RNTIs is defined for a E-RUCCH and UE select the common E-RNTI subset according to the E-RUCCH SFN or sub-SFN.
6 Proposal
It is suggested to discussion the issues raised in this paper and take into account the following three proposals in enhanced CELL_FACH for LCR TDD.
Proposal 1: It is proposed that the selection between R99 random access with E-DCH format on PRACH and R7 random access with E-DCH on E-PUCH shall be firstly made according to e.g. the packet size of the data. 

Proposal 2: It is proposed that E-HICH could be adopted to E-DCH on PRACH.
Proposal 3: It is proposed that N subset of common E-RNTIs is defined for a E-RUCCH and UE select the common E-RNTI subset according to the E-RUCCH SFN or sub-SFN.
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