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1
Introduction

In RAN2#89 meeting, a discussion paper on seamless URA_PCH to CELL_FACH transitions is provided ([1]) regarding one of the objectives of the SI "Study on Downlink Enhancements for UMTS" ([2]).

This paper provides a text proposal to be captured in the TR 25.706.
2
Text proposal
------------------------Start of the text proposal------------------------

5.2.4.3
Solutions

5.2.4.3.x
U-RNTI based solution
For this solution, U-RNTI is considered and it is used in collision resolution procedure. The procedure is shown in Figure 5.2.4.3.x-x.
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Figure 5.2.4.3.x-x: U-RNTI based solution

1. In the system information, each common E-DCH resource is assigned with RNTIs, e.g. C-RNTI, H-RNTI and E-RNTI. The UE reads the information when staying in URA_PCH state.

2. If there is uplink data to transmit or paging, the UE performs random access procedure and sends measurement report message to the RNC for state transition. In the MAC-i PDU, the UE includes the U-RNTI for collision resolution, e.g. spare bits in MAC-i Header 0 can be used for indication of the presence of U-RNTI in MAC-i PDU.

3. The Node B sends the U-RNTI to the RNC for identifying the UE.

4. Regarding collision resolution, it is not possible to use E-RNTI for collision resolution (as indicated in step 2), the Node B can consider using U-RNTI in a DL MAC PDU: e.g. the Node B can construct a MAC-ehs PDU with special value 0 in the L field to indicate the presence of U-RNTI.

The UE in URA_PCH state may reselect to another cell, and it will read the system information in that cell so that new common E-DCH resource is got. In this case, the mobility scenario is supported and the cell update messages can be saved.

5.2.4.3.y
E-RNTI based solution

Another solution is based on E-RNTI. Currently the network allocates E-RNTI for UEs in CELL_DCH, CELL_FACH and CELL_PCH states. On the Iub interface, there are procedures so that both the RNC and the Node B are synchronized with E-RNTI allocation.
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Figure 5.2.4.3.y-x: E-RNTIs shared among CELL_DCH, CELL_FACH and CELL_PCH

If the network allocates E-RNTI for UEs in URA_PCH state, one simple idea is to let E-RNTI shared among CELL_DCH, CELL_FACH, CELL_PCH and URA_PCH states. This is shown in Figure 5.2.4.3.y-y.
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Figure 5.2.4.3.y-y: E-RNTIs shared among CELL_DCH, CELL_FACH and CELL_PCH/URA_PCH
For the above E-RNTI allocation solution, a UE in URA_PCH state may move to another cell, and the allocated E-RNTI for the UE should be unique in any cell in URA scope. In this case, the system capacity is impacted. 

Another idea is to multiplex E-RNTIs and they are differentiated by different E-AGCHs. The principle is shown in Figure 5.2.4.3.y-z.

In this figure, the above E-RNTI space is used only for CELL_DCH, CELL_FACH and CELL_PCH states (legacy case), and the total number is 65536. The below E-RNTI space is used only for URA_PCH state, and the total number is also 65536. As shown in the figure, for different E-RNTI spaces, different E-AGCHs are used for indication and the E-AGCH information is sent in system information.


[image: image4.emf]E-RNTI

Cell

CELL_DCH

CELL_FACH

/CELL_PCH

E-RNTI

URA_PCH

The same

E-AGCH 1 

(legacy)

E-AGCH 2 

(new)


Figure 5.2.4.3.y-z: E-RNTIs shared in URA_PCH

Compared to the idea in Figure 5.2.4.3.y-y, in one URA scope, there are totally 65536 E-RNTIs that can be used for enhanced URA_PCH state, and the E-RNTI allocation for CELL_DCH, CELL_FACH and CELL_PCH states is not impacted at all.

In the following figure, the basic procedure of seamless URA_PCH to CELL_FACH transitions is shown.
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Figure 5.2.4.3.y-zz: E-RNTI based solution

0. The UE is reconfigured into URA_PCH state and an E-RNTI is also allocated.

1. In the system information, each common E-DCH resource is assigned with the H-RNTI (also with the C-RNTI), and E-AGCH info is also included.

2. If there is uplink data to transmit or paging, the UE performs random access procedure and sends measurement report message to the RNC for state transition. The procedure is the same as the exiting E-DCH transmission in CELL_FACH state, while the UE will include an indication of E-AGCH index additionally in the MAC-i PDU for collision resolution, e.g. the Spare bits part of MAC-i Header 0 can be used for this indication.

3. Since for this UE, the RNC only knows the E-RNTI but not the H-RNTI, so there is a need for the Node B to send the H-RNTI to the RNC in order for downlink data transmission.

4. Regarding collision resolution, it is the same as the existing procedure and the Node B uses the E-AGCH indicated in step 2 for collision resolution and scheduling.

The UE in URA_PCH state may reselect to another cell, if the URA is not changed, the UE can still use the allocated E-RNTI to perform seamless state transition to CELL_FACH state. In this case, the mobility scenario is supported and the cell update messages can be saved.

In the legacy common E-DCH transmission, the UE stays in CELL_FACH state after releasing its common E-DCH resource and there is no reconfiguration message. For the above two solutions, since some RNTIs are broadcast in system information, the UE will not have the RNTIs after releasing resources. In this case, cell update procedure is performed later.

One idea is that the UE can perform autonomous state transition (provided in [3]) after releasing resources.

The two solutions are compared as below.
Table 5.2.4.3.y-1: U-RNTI and E-RNTI based solution comparison
	
	Impact on resource allocation
	Impact on collision resolution
	Number of Enhanced URA_PCH state UEs

	U-RNTI based solution
	No additional DL resource
	MAC-i PDU is required to be updated in order for supporting U-RNTI, and in the downlink, there should be a solution so that the Node B can use U-RNTI for collision resolution
	232 UEs

	E-RNTI based solution
	One additional E-AGCH  is needed
	The same as the current procedure
	216 UEs


------------------------End of the text proposal------------------------
3
Conclusion

Proposal 1: It is proposed RAN2 to discuss and agree the proposed text for the TR 25.706.
4
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