3GPP TSG RAN WG2 #63







       R2-084263
Jeju, Korea, 18th – 22nd Aug 2008                  (Update: R2-083285)
Agenda item:

6.1.1.3
Source:

CATT
Title:
 Allocation of SPS C-RNTI
Document for:

Discussion and Decision

1. Introduction
In RAN2#60bis, it was decided that a special C-RNTI (SPS C-RNTI) is used in PDCCH to indicate persistent resource allocation. This paper discusses how to indicate SPS C-RNTI to UE, and two methods are given:

· By RRC signalling, or

· By MAC PDU;

2. Discussion
The allocation of normal C-RNTI for dynamical scheduling is introduced in 2.1. And possible allocation methods for SPS C-RNTI are given in section 2.2.
2.1 Allocating normal C-RNTI

The normal C-RNTI is allocated by MAC RAR in Msg2 during random access procedure. In case of handover, the C-RNTI is indicated to UE by HANDOVER COMMAND in source cell.
Non Handover
When UE starts an initial random access from IDLE, a Temporary C-RNTI is indicated to the UE via MAC PDU in Msg2. The MAC PDU in Msg2 consists of a MAC header and one or more MAC Random Access Responses (RAR) as shown in Fig 1.
A MAC RAR consists of the three fields TA/UL Grant/Temporary C-RNTI.
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Fig 1 MAC RAR

If UE has a C-RNTI already, i.e., the UE is in connected state, contention resolution is based on C-RNTI on PDCCH and Temporary C-RNTI should be discarded regardless of contention resolution is successful or not.
If UE has no any C-RNTI, i.e., the UE in idle state, contention resolution is based on Contention Resolution Identity MAC CE. PDCCH transmission is addressed to Temporary C-RNTI and if the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink message (Msg3), UE considers the contention resolution successful and promote the Temporary C-RNTI to normal C-RNTI.
Handover

In case of handover, target eNB sends the HANDOVER REQUEST ACK via X2, which includes a new C-RNTI, to the source eNB. Then source eNB sends HANDOVER COMMAND (RRC message) towards the UE. The HANDOVER COMMAND includes the transparent container, which has been received from the target eNB and includes the new C-RNTI assigned by the target eNB.
Subsequently, UE performs synchronisation to target eNB and accesses the target cell via RACH following a contention-free procedure if a dedicated RACH preamble was allocated in HANDOVER COMMAND or following a contention-based procedure if no dedicated preamble was allocated. And contention resolution is based on the new C-RNTI.
2.2 Allocating SPS C-RNTI

Similar to the allocation for normal C-RNTI, two possible methods for allocating SPS C-RNTI:
· Method 1: via RRC signalling, or

· Method 2: via MAC PDU.
2.2.1 Method 1: allocating SPS C-RNTI via RRC signaling
Non Handover
It is natural to assign SPS C-RNTI in the RRC configuration message to the UE.
Handover

Same as the allocation for normal C-RNTI, target eNB assigns SPS C-RNTI and source eNB indicates it to UE in HANDOVER COMMAND.
2.2.2 Method 2: allocating SPS C-RNTI via MAC PDU
Non Handover
Since the normal C-RNTI is assigned via MAC PDU in Msg2, MAC PDU can also be used for assigning SPS C-RNTI. The C-RNTI MAC CE can be reused for this purpose, which is called SPS C-RNTI MAC CE in this paper. The SPS C-RNTI MAC CE is shown in Fig 2, which has a fixed size and consists of a single field: C-RNTI.
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Fig 2 SPS C-RNTI MAC control element
From the RB establishment to the beginning of the persistent scheduling for VOIP, eNB need to dynamically schedule some packets, such as uncompressed VOIP packets, RTCP and SIP/SDP packets. So the SPS C-RNTI MAC CE can be delivered to UE in this phase.
Handover

In case of handover, there are two alternatives to assign the SPS C-RNTI by MAC PDU.
Alt 1: Target eNB indicates the SPS C-RNTI to UE via MAC CE defined above as early as possible.
With alt1, for example, the SPS C-RNTI MAC CE can be multiplexed with Msg4 and send to UE.
Alt 2: Target eNB allocates the SPS C-RNTI via MAC RAR in Msg2.
As described above, MAC RAR includes the Temporary C-RNTI field always. In current handover procedure, the Temporary C-RNTI will always be discarded. As an optimization, the Temporary C-RNTI field in RAR can be used for allocating SPS C-RNTI in case of handover. With alt2, UE keeps the Temporary C-RNTI during handover and use it as the SPS C-RNTI when semi-persistent scheduling is needed.
2.3 Comparisons for two methods
The pros and cons are compared in this section.
Method 1: allocating SPS C-RNTI via RRC signaling

Pros: no additional procedures are needed, and only some extension for RRC signaling.
Cons: the overhead of the RRC signaling is increased, and it seems inconsistent if both MAC PDU and RRC signaling can be used for allocating C-RNTIs.
Method 2: allocating SPS C-RNTI via MAC PDU

Pros: method 2 doesn’t change the RRC signaling, and MAC PDU is used for assigning C-RNTIs except the normal C-RNTI allocated via HANDOVER COMMAND during handover.
Cons: defining new MAC CE to carry SPS C-RNTI is needed.

The allt1 and alt2 in section 2.2.2 are possible for SPS C-RNTI allocation in case of handover if method2 are adopted. Alt2 is more efficient than alt1, since the unused Temporary C-RNTI in Msg2 during handover can be reused. However, alt2 also incurs different handling in random access.
3. Summary
This paper discusses the allocation for SPS C-RNTI. Two methods are given:
Method 1: allocating SPS C-RNTI via RRC signaling;
Method 2: allocating SPS C-RNTI via MAC PDU.
For method 2, two alternatives are presented further in case of handover:
Alt 1: allocating the SPS C-RNTI via SPS C-RNTI MAC CE;
Alt 2: allocating the SPS C-RNTI via Temporary C-RNTI field in Msg2.

RAN2 is suggested to discuss these methods and make some decision on how to allocate SPS C-RNTI.
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