
page 3

3GPP TSG-RAN WG2#61
    R2-080824(updates of R2-080172)
Sorrento, Italy, 11th – 15th Feurary 2008
Agenda Item:   
5.1.1.6
Title: 

Scheme for C-RNTI Assignment in RACH Message Two
Source: 

Samsung
Document for: 
Discussion and decision
1. Introduction
In RAN2 #56bis meeting, it has been agreed that the C-RNTI should be allocated in message 2 to allow HARQ in message 4. In RAN2 #60 bis meeting, a format for RACH message 2 has been agreed as the baseline format [1].
In this contribution we proposed a short C-RNTI assignment solution to reduce the overhead for transmission of RACH message 2. With the porposed solution, the optimized format for RACH message 2 was also provided.
2. Discussion
In RACH message 2, following information should be transmitted at least [2]:

· RA-preamble identifier
· Timing Alignment information, 
· initial UL grant and 
· assignment of Temporary C-RNTI
IIf the 6 bits preamble ID can indicate part of the C-RNTI assigned in message 2, the needed number of bits for the C-RNTI assignment would be reduced by 6 bits. Furthermore, when transmission RACH message 1, UE will randomly select the RA-preamble on RACH in uplink, so if using RA-preamble ID for indication on part of C-RNTI assignment, statiscally the C-RNTI assigned in message 2 can be any C-RNTI in the C-RNTI assignment space.
For further signalling overhead reduction, we can also combine this method with the solution given in [3], i.e. for getting the final C-RNTI the short C-RNTI is added to a long C-RNTI0, which is either fixed by the standard or signalled on BCH, e.g. together with the RACH parameters. 
So we propose solution as below:
16 bit C-RNTI can be got by following part:
· MSB n0 bitsof C-RNTI: given by C-RNTI0, which is fixed by standard or signalled on BCH;
· Next 6bits of C-RNTI: indicated by preamble id, which has been used in the message 1
· LSB (ns = 10 – n0) bits of C-RNTI: given by message 2

For example, the temporary C-RNTI could be: the n0 = 4 highest MSB to 0, followed by the 6 bits RA-preamble ID and ns = 6 bits short C-RNTI:
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Figure 1: Example of temporary C-RNTI
In ref [4], we show that in typical cell load situations, it should be sufficient to work with ns = 6. With this ns value, this approach has a signalling efficiency gain of 25% over the proposal in ref [3] and 30% over the proposal in ref [5]. 
If we use the solution with ns = 6, based on the baseline format of RACH message 2 agreed in RAN2 #60bis meeting, we can give the format of the RACH message 2 as below:
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Figure 2: Format of RACH message 2 based on the proposed solution
In the above format we can see the baseline format has been optimized by following 2 aspects:

· The payload has been reduced with one byte for each response;

· 23 bits can be used for each UL grant rather than 21 bits.

Therefore, we propose that the given solution with ns=6 could be used as the scheme for C-RNTI assignment in RACH message 2. An alternative solution could be the given solution with a flexible length of ns, e.g. directly related to system bandwidth or based cell configuration.
3. Conclusion
In this contribution, we provide another short C-RNTI assignment scheme for C-RNTI assignment in RACH message 2. Based on the signaling efficiency gain given in ref [4], we propose to adopt the scheme described in this contribution.
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