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1
Introduction

At the last RAN2 meeting, three solutions are proposed regarding RNTI extension.

In this paper, we discuss the open issues for RNTI extension.
2
Discussion
Here are three candidate solutions for extending RNTI spaces. 
· Solution 1: adding extension URA-wide identity to extend the RNTI and the URA-wide identities are composed of one extension part and one legacy part. The extension part can be sent in the MAC-i head 0 of the padding bits, E-AGCH Grant Value bits and some fields of HS-SCCH.
· Solution 2: introducing another E-AGCH channel to extend the space of E-RNTI and adding extension part of H-RNTI in the MAC-ehs PDU header.
· Solution 3: introducing another E-AGCH and HS-SCCH channels to extend the space of E-RNTI and H-RNTI.

For E-RNTI extension in solution 1, if 4 bits are reserved for extension, the UE has to use a fixed grant value. So perhaps 2 bits can be considered for extension. For H-RNTI extension in solution 1, 4 bits may be used for extension. In this case, the "Redundancy and constellation version" will has a fixed value of Chase Combining and the "Modulation scheme info" will has a fixed value of QPSK. In general, the data scheduling may be impacted due to solution 1.

In table 1, a comparison on three solutions is provided. There are the following assumptions:

- Half of RNTIs is reserved per cell, and thus the other half of RNTIs can be used for RNTI extension
- For solution 1, we think 2 bits extension is used for both E-RNTI and H-RNTI
- For solution 2, 4 bits are for the extension part of H-RNTI and maximum 8 additional E-AGCH is used for extending E-RNTI
Table 1: comparison of different solutions
	
	
	Number of extended RNTIs
	Impact on resource allocation
	RAN impact
	Impact on UE complexity

	E-RNTI
	Solution 1
	32768*4
	No
	RAN1, RAN2, RAN3
	Decode E-AGCH for E-RNTI

	
	Solution 2
	65536*8+32768 (if legacy RNTI are reserved)
	Additional E-AGCH
	RAN2, RAN3
	No

	
	Solution 3
	65536*N+32768 (N is the number of E-AGCHs)
	Additional E-AGCH
	RAN2, RAN3
	No

	H-RNTI
	Solution 1
	32768*4

	No
	RAN1, RAN2, RAN3
	Decode HS-SCCH for H-RNTI

	
	Solution 2
	32768*16
	Extension on MAC PDU 
	RAN2, RAN3
	Decode DL MAC PDU for H-RNTI

	
	Solution 3
	65536*N+32768 (N is the number of HS-SCCHs)
	Additional HS-SCCH
	RAN2, RAN3
	No


In figure 1, it is assumed that 15 HS-PDSCHs are used in one cell, and some common channels are assigned in SF=256, e.g. CPICH, P-CCPCH, S-CCPCH, AICH, PICH. It is also assumed that there is no DCH configured, and there are 2 HS-SCCHs and 1 E-AGCH in one cell.

[image: image1.emf]Cch,1,0

Cch,2,0

Cch,2,1

Cch,4,0

Cch,4,1

Cch,4,2

Cch,4,3

Cch,8,0

Cch,8,1

.

.

.

Cch,8,6

Cch,8,7

Cch,16,0

Cch,16,1

.

.

.

Cch,16,14

Cch,16,15

 

HS-PDSCH

Cch,32,0

Cch,32,1

Common Channel

Cch,64,0

Cch,64,1

Cch,64,2

Cch,64,3

Cch,128,0

Cch,128,1

Cch,128,2

Cch,128,3

Cch,128,4

Cch,128,5

Cch,128,6

Cch,128,7

Cch,256,14

Cch,256,15

 

E-AGCH

 

HS-SCCH

E-RGCH (E-HICH)

F-DPCH

Cch,256,12

Cch,256,13

Cch,256,10

Cch,256,11

Cch,256,8

Cch,256,9


Figure 1: Code allocation in a cell

In this configuration, there is only 2 available SF=256 so that only 2 additional E-AGCHs can be used for E-RNTI extension. If the network can reserve a SF=16 (then there are 14 HS-PDSCHs), there will be 8 available SF=128 or 16 available SF=256, and more E-AGCHs can be used for E-RNTI extension.
In order to support solution2, the related specification should be modified. For E-RNTI extension, the spare bits of the MAC-i header 0 can be used to contain the additional E-AGCH indication which is used to differentiate the E-AGCHs corresponding to an E-RNTI. As additional 8 E-AGCHs are introduced, leftmost 3 bits of spare bits can be used to contain the additional E-AGCH indication and last bit shall be set to "1" to differentiate the legacy UEs.
For H-RNTI extension, the 4 bits of extended H-RNTI part shall be included in the MAC-ehs PDU header. Since no reserve bits are left for extension, a special value of L field (for example: the L field is set to zero) can be used to indicate that the extended H-RNTI part is included. The leftmost 4 bits of TSN field contains the 4 bits extended H-RNTI part.

Proposal 1: For E-RNTI extension, it is proposed to introduce additional 8 E-AGCHs in the system information.

Proposal 2: For E-RNTI extension, it is proposed that the leftmost 3 bits of MAC-i header 0 spare bits can be used to differentiate the E-AGCHs corresponding to an E-RNTI.
Proposal 3: For H-RNTI extension, it is proposed to specified that a special value (all zero) of L field is used to indicate that the leftmost 4 bits of TSN field contains the 4 bits extended H-RNTI part in the DL MAC-ehs PDU header.
For E-RNTI and H-RNTI extension, we think the use case is related to wide deployment of both features. There may be one use case that some MTC users may not support either E-RACH or E-FACH, so C-RNTI extension may be needed in order to support lots of MTC users in one cell. There may be two solutions:
· The two value of UE-Id Type field can be used to C-RNTI extension.

· It is allowed to include U-RNTI in uplink direction of the MAC header.
Based on above analysis, it is proposed:
Proposal 4: It is proposed RAN2 to discuss the issues of extension C-RNTI.
3
Conclusion

In this document, we analyze the three solutions for RNTI extension and other open issues. It is proposed:
Proposal 1: For E-RNTI extension, it is proposed to introduce additional 8 E-AGCHs in the system information.

Proposal 2: For E-RNTI extension, it is proposed that the leftmost 3 bits of MAC-i header 0 spare bits can be used to differentiate the E-AGCHs corresponding to an E-RNTI.
Proposal 3: For H-RNTI extension, it is proposed to specified that a special value (all zero) of L field is used to indicate that the leftmost 4 bits of TSN field contains the 4 bits extended H-RNTI part in the DL MAC-ehs PDU header.
Proposal 4: It is proposed RAN2 to discuss the issues of extension C-RNTI.
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