3GPP TSG RAN WG2 #90
 R2-152184
Fukuoka, Japan, 25th – 29th May, 2015
Agenda Item:
11.1.4 SI: Downlink Enhancements
Source: 
Ericsson, Huawei
Title:  
Text proposal for DL enhancements, Seamless URA_PCH to CELL_FACH transitions
Document for:
Discussion and decision
1 Introduction
In this contribution content to TR 25.706 [1] for DL enhancement is proposed to capture RNTI extension solutions for the Seamless URA_PCH state transition to CELL_FACH aspect of the Study Item. 
2 Text proposal
--------------------------------Unchanged parts omitted--------------------------------------------------------------------------
5.2.4.3
Solutions

5.2.4.3.3
Extended RNTI(s)
Another solution for implementing URA-wide identities is to extend the existing RNTI pools. 
5.2.4.3.3.1
Solution 1
The URA-wide identities can be split into one extension part and one legacy part:

uE-RNTI = xE-RNTI + E-RNTI
uH-RNTI = xH-RNTI + H-RNTI

where u stands for URA-wide version and x stands for the extension part. 

A 1-bit, 2-bit or 4-bit extension can be achieved within the existing physical control channel (the UL MAC-i header 0, the E-AGCH and the HS-SCCH) structures:
MAC-i header

For UEs in CELL_FACH state using Common E-DCH, a specific MAC-i header 0 is used for collision resolution. The MAC-i header 0 includes a hardcoded LCH-ID (which indicates that the E-RNTI is attached), the UE’s stored E-RNTI (16 bits), and 4 padding bits. 

For UEs in URA_PCH state with a URA-wide identity assigned, a similar MAC-i header can be defined to carry the extended E-RNTI by making use of the padding bits. This relatively simple change would limit the impact in the MAC layer to the minimum, as the current headers and procedures could be reused with minimum changes.

Making use of the padding bits is applicable to all extensions of 1-bit, 2-bits or 4-bits. 

E-AGCH

The E-AGCH carries the 6-bit Absolute Grant, which consists of the 5-bit Grant Value and the 1-bit Grant Scope, in addition to the 16-bit E-RNTI. 

For UE’s in URA_PCH state with a URA-wide identity assigned, the Grant Value bits could be redefined to allow signalling of an extended E-RNTI.

Making use of the Grant Value bits is applicable to all extensions of 1-bit, 2-bits or 4-bits. 

HS-SCCH

The HS-SCCH carries more fields: 

7 bit
Channelization code set into

1 bit
Modulation scheme info

6 bit
TBS info

3 bit
Hybrid-ARQ process info

3 bit
Redundancy and constellation version

1 bit
New data indicator

16 bit
UE Identity (H-RNTI)

As described above, the full flexibility provided by these fields are not needed here, and therefore some of these existing fields could be redefined to enable the signalling of an extended RNTI.

Some fields could be hard-coded and some could be reduced in size. For example, the Modulation scheme and the Redundancy and constellation version could be fixed or the number of channelization codes and TBS can be reduced.

Hardcoding the "Redundancy and constellation version" field to Chase Combining, would free up 3 bits which could be used in the case of 1-bit or 2-bits.

Hardcoding the "Modulation scheme info" field to QPSK would free up an extra bit, giving the bits needed for a 4-bit extension of the RNTI.
5.2.4.3.3.2
Solution 2
For E-RNTI extension, 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 5.2.4.3.2-1.
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Figure 5.2.4.3.3.2-1: 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.
For H-RNTI extension, 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 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 5.2.4.3.3.2-2: MAC-ehs PDU

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.
5.2.4.4
Conclusions


While RNTI extension solution has more specification impact in RAN2 and other WG’s when compared to the solutions for URA-wide identities (using existing RNTI pool) and Cell-wide RNTI, it has the advantage that it will ensure that there are sufficient URA-wide RNTI’s available to the Network for allocation to devices, particularly for the expected mass deployment of Small Data Transmission devices [TR 25.705].
3 Summary

RAN2 is kindly asked to discuss and agree on the text proposed above.
Proposal 1: Discuss and agree on the proposed text for TR 25.706.
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