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1
Introduction

During the RAN2#89 meeting, seamless URA_PCH to CELL_FACH transition was discussed and a solution was agreed:

· The address space for E-RNTI, H-RNTI, C-RNTI is split into two parts, one for URA-wide identities and one for cell specific identities. The UE keeps these identities when transitioning to URA_PCH.
In this paper, the solutions on seamless URA_PCH to CELL_FACH transition are proposed and analyzed.
2
Discussion
In RAN2#89 meeting, it is agreed that the first step is to capture the solutions which allow seamless transition even in cell reselection scenarios. In a seamless transition procedure the UE doesn’t trigger cell update to perform UL transmissions. Then two solutions are raised for the seamless URA_PCH to CELL_FACH transition.
2.1
No extended RNTIs solution
If the RNTIs (including E-RNTI, H-RNTI and C-RNTI) are not extended, there are only 65536 UEs (including legacy UEs and enhanced URA_PCH state UEs) can be allocated with these RNTIs.

As analyzed in [2], if 1000 RNTIs are reserved for legacy UEs per cell, the number of remaining RNTIs is 64536. These can be used for URA-wide identities, so there is maximum of 64 cells/URA.

In order to support more enhanced URA-PCH state UEs, URA-less is proposed and it is a subset of the legacy URA In the URA-less, some RNTIs are reserved only for enhanced URA_PCH UEs.
If a URA_PCH UE is allocated with the URA-wide RNTIs, it will perform seamless URA_PCH state transition when there is uplink activity and it stays in the same URA-less. The procedure is shown below.
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Figure 1: Procedure of no extended RNTIs solution
The URA-less info is configured by the network, e.g. via system information or dedicated signallings. The UE shall perform cell update procedure if it moves from one URA-less to another URA-less.
The number of URA-less in one URA can be decided by the network, e.g. at most 16, and it varies according to the number of enhanced URA_PCH UEs. In one URA-less scope, RNTIs are allocated among legacy UEs and enhanced URA_PCH UEs.
Here is a comparison between URA-wide identities and URA-less-wide identities.
	Identities
	Number of RNTIs allocated per cell
	Number of RNTIs allocated for enhanced URA_PCH UEs
	Maximum of cells

	URA-wide
	1000 per cell in one URA
	64536
	64 in one URA

	URA-less-wide
	1000 per cell in one URA-less
	64536
	64 in one URA-less


The URA-less solution provides flexibility for the network so that large number of enhanced URA_PCH UEs can be supported. For this solution, not much impacts will be introduced to specifications, e.g. the transmission of URA-less id.
2.2
Extended RNTIs solution
In [1], the E-RNTI based solution is proposed and it can be used to extend E-RNTI. The address space for E-RNTI, is split into two parts, one for URA-wide identities (E-RNTIs scheduled with new E-AGCH) and one for cell specific identities. The principle is shown in figure 2.
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Figure 2: E-RNTIs shared in URA_PCH
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 in one URA scope, 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. The E-RNTI allocation for CELL_DCH, CELL_FACH and CELL_PCH states is not impacted at all.
Compared with the solution in [2] for extend E-RNTI, the extension is limited by the E-AGCH which includes extension part of E-RNTI. But for this solution, the extension can be multiple of 65536 and there is no impact on legacy E-RNTI allocation.
For H-RNTI extension, a solution was proposed in [2]. In this solution, the URA-wide identities are composed of two part: one is legacy H-RNTI part and another is extension part.
uH-RNTI = xH-RNTI + H-RNTI
The extension part can be included in the HS-SCCH channel, but the Modulation scheme and the Redundancy and constellation version could be fixed or the number of channelization codes and TBS can be reduced. This will restrict the scheduling flexibility. Also the extension part included in the HS-SCCH is restricted, because some information is necessary on HS-SCCH and some are reserved for order. Moreover, it is mentioned in [3] that at most 2000 H-RNTIs can be allocated per cell with low probability of false detection, and it means more extension field may need to be considered.
As an alternative, the extension part can be included in the MAC-ehs PDU header, and enhanced URA_PCH state UEs can share the same H-RNTI. Since  enhanced URA_PCH state UEs will be scheduled with the same H-RNTI, they can be differentiated by the extension part in the MAC-ehs PDU. For example, the extension part of H-RNTI can be included in the MAC-ehs PDU payload, and fields in the header can be used for indication.
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Figure 3: MAC-ehs PDU
Compared to the solution in [2], the space for the extension part of H-RNTI is flexible and larger.
For C-RNTI extension, the current ‘10’ and ‘11’ of UE-Id Type field are reserved and they can be used to include the extension part of C-RNTI.
2.3
Comparison of the two solutions
Here is a comparison of the two solutions. There are the following assumptions:

- There are totally 2000 available H-RNTIs and 65536 available E-RNTIs

- Half of RNTIs are reserved per cell, and thus the left half of RNTIs can be used for URA-wide or URA-less-wide identities
- For extended RNTIs solution, one byte is for the extension part of H-RNTI and one additional E-AGCH is used for extending E-RNTI
	
	Impact on resource allocation
	Impact on system information
	Number of Enhanced URA_PCH state UEs

	No extended RNTIs solution
	No additional DL resource
	Broadcast the URA-less info (e.g. URA-less id)
	In one URA-less area:

1000 UEs for H-RNTI
32768 UEs for E-RNTI

	Extended RNTIs solution
	One additional E-AGCH  is needed;
MAC PDU extended
	No
	In one URA area:
1000*256 UEs for H-RNTI

65536 UEs for E-RNTI


For extended RNTIs solution, there is considerable complexity, while the no extended RNTIs solution is simpler. In addition, for no extended RNTIs solution, the URA-less is configurable, so it is flexible for the network to configure URA-less by considering the number of enhanced URA_PCH UEs.
Based on the analysis above, it is proposed:
Proposal: It is proposed RAN2 to discuss both solutions for seamless URA_PCH state transition to CELL_FACH.
3
Conclusion

In this document, we analyze and propose two solutions for seamless state transition from URA_PCH to CELL_FACH transitions. It is proposed:
Proposal: It is proposed RAN2 to discuss both solutions for seamless URA_PCH state transition to CELL_FACH.
4
References
[1] R2-150140, "Considerations on seamless URA_PCH to CELL_FACH transitions", Huawei, HiSilicon
[2] R2-150209, "Seamless transition from URA_PCH", Ericsson
[3] R2-081500, "HS-PDSCH Serving Cell Change Enhancements", Ericsson




























































1
5/5

_1482828040.vsd
�

�

E-RNTI


Cell


CELL_DCH


CELL_FACH/CELL_PCH


E-RNTI


E-AGCH 1 (legacy)


E-AGCH 2 (new)


URA_PCH


The same



_1487065524.vsd
UE


Node B


RNC


3. E-DCH Data Frame


URA_PCH with RNTIs


2. MAC-i PDU carriers Measurement Report 


4. Collision resolution


CELL_FACH


1. System information (common E-DCH resource)


0. Reconfiguration message (reconfigure the UE to URA_PCH state + RNTIs)



_1249403104.doc
































LCH-IDk



























    SI1







LCH-ID1











TSN1







L1







    Fk







    F1







Lk







TSNk







    SIk















MAC-ehs header







Reordering PDU







Padding (opt)







Reordering PDU







Mac-ehs payload












