3GPP TSG-RAN WG2 #91





R2-153202
Beijing, China, 24 - 28 August 2015
Agenda item:
11.1.2.2
RNTI extension mechanisms
Source: 
Huawei, HiSilicon
Title: 
Discussion on the extended RNTI solution
Document for:
Discussion and decision
1
Introduction

In RAN#68, a new work item L2/L3 Downlink enhancements for UMTS was agreed [1]. One of the detailed objectives of this work item is
· Specify mechanisms for downlink signalling performance enhancements (RAN2)
· (3) Mechanism on extending RNTI spaces so that more UEs can be configured in CELL_PCH, URA_PCH and CELL_FACH state. Identified solution is based on extended RNTI
In this paper, we provide the analysis and comparison on the solutions for extending RNTI spaces.
2
Discussion
In TR [2], there are two 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.
For solution 1 of extending E-RNTI, max 4 bits can be used for extension. Then only one bit can be reserved for Grant Value bit. Grant value of INACTIVE is necessary for releasing a common E-DCH resource, and also Zero_grant is necessary. So the UE can only use a fixed grant value configured by the network and it will significantly affect scheduling flexibility and efficiency. Maybe 2 bits are suitable for extension.

For solution 1 of extending H-RNTI, 4 bits can be used for extension. 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. It will affect downlink scheduling flexibility and efficiency.

The two solutions are compared below. There are the following assumptions:

- Half of RNTIs are reserved per cell, and thus the other half of RNTIs can be used for URA-wide identities
- For solution 1, max 4 bits extension part is used. (For MAC-i head 0 padding bits ‘0000’ is reserved and cannot be used for extension part.)
- For solution 2, one byte is for the extension part of H-RNTI and one additional E-AGCH is used for extending E-RNTI

	
	
	Number of extended RNTIs
	Impact on scheduling
	Impact on resource allocation
	Impact on legacy RNTIs allocation
	RAN impact
	UE complexity impact

	E-RNTI
	Solution 1
	32768*15
	The grant values are limited for uplink transmission


	No additional DL resource
	Half of RNTIs are reserved
	RAN1

RAN2

RAN3
	Able to receive extension part on E-AGCH

	
	Solution 2
	65536+32768 (if legacy RNTI are reserved)
	No
	One additional E-AGCH is needed in SIB for non CELL_DCH UE
	No (if legacy RNTI are not reserved)
	RAN2

RAN3
	Able to receive the configured E-AGCH

	H-RNTI
	Solution 1
	32768*16

	The Modulation scheme and the Redundancy and constellation version are fixed for downlink transmission.
	No additional DL resource
	Half of RNTIs are reserved
	RAN1

RAN2

RAN3
	Able to receive extension part on HS-SCCH

	
	Solution 2
	32768*256
	No
	Extension on MAC PDU 
	Half of RNTIs are reserved
	RAN2

RAN3
	The UE has to receive all HS-DSCH in order to find the H-RNTI in the MAC part


It should be mentioned that with the introduction of more E-AGCH channels, the number of extended E-RTNI can be increased by multiple of 65536 for solution 2. Moreover, solution 1 of putting extension part on E-AGCH and HS-SCCH will impact RAN1. It should be discussed whether it is suitable to reduce AG values, modulation scheme and RV version in RAN1. While for solution 2, since different E-AGCH channel can be configured for different CELL_DCH UEs for implementation, it is possible to configure more than one E-AGCH for non-DCH UE.
For C-RNTI extension, it is used MAC header for DTCH and DCCH that not mapped on HS-DSCH or E-DCH. Considering the feature of HS-DSCH reception and common E-DCH are widely used and supported in current network and UEs, it is not necessary to use it to identify UE. So C-RNTI is not necessary to be extended.
Based on above analysis, it is proposed:
Proposal: It is proposed RAN2 to agree the Solution 2 for extending RNTI spaces.
3
Conclusion

In this document, we analyze the two solutions for extending RNTIs. It is proposed:
Proposal: It is proposed RAN2 to agree the Solution 2 for extending RNTI spaces.
4
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