3GPP TSG-RAN WG2 Meeting #61
R2-080948
Sorrento, Italy

11 - 15 February 2008
Agenda item:

5.1.1.6
Source:
Nokia Corporation, Nokia Siemens Networks
Title:
Random Access Message Two
Document for:

Discussion and Decision

1
Introduction
The baseline structure of random access message 2 was agreed in RAN WG2 meeting #60bis where it was decided to follow the Option 1 of Ref. [1]. Optimization for signaling of the temporary CRNTI and inclusion of an overload control parameter were left for further studies. However, it was agreed that the overload control parameter would be included in the PDSCH part of message 2. In this document we present our preferred message 2 format. It is detailed as far as the header is concerned, but only a guideline is proposed for the timing advance and uplink grant signaling. 
2 Discussion
2.1
Message 2 header
Figure 1 is copied from Ref. [1] and shows for reference the header field of the Option 1.  Each byte of the header gives an index of an observed preamble. The end of the list is indicated with an extension bit value zero, and one bit per byte is left for unspecified purpose.
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Fig. 1. The header fields of the Option 1 of Ref. [1].

We are assuming that the overload control is used rarely and it would thus be reasonable to send the parameter only when needed. The simplest way of extending the header of Fig. 1with the overload control parameter is presented in Fig. 2. Four bits are enough for the parameter, and the 16 values will be written in the standard.  A type bit (T) differentiates the field of the overload control parameter from the preamble index fields. If a need arises in the future, the T=0 field can be used also for other purposes since we have two unspecified (R) bits. An extension bit is included also in the overload control field because eNB should be able to send the overload control parameter without acknowledging a preamble. The complete message 2 of this case is shown in Fig. 3.
Proposal 1: When needed, the overload control parameter is included in the header of message 2 as shown in Fig. 2.  
An optimized method of setting the temporary CRNTIs is proposed in Ref. [2]. In this method, only one base CRNTI is included in the message 2. The base CRNTI is the temporary CRNTI corresponding to the first of the acknowledged preambles. If more than one preamble is acknowledged in the same message 2, the other temporary CRNTIs are obtained implicitly from the base CRNTI:  The second temporary CRNTI is equal to base CRNTI+1, the third temporary CRNTI is equal to base CRNTI + 2 and so on. Because this kind of optimization would not in practice complicate the system and has advantages as shown in Ref. [2], it should be utilized. The header with the base CRNTI would then be as shown in Fig. 2.

Proposal 2: The two last bytes of the header consist of a base CRNTI. The base CRNTI is the temporary CRNTI corresponding to the first acknowledged preamble, and if more acknowledgements are included in the same message 2 the corresponding temporary CRNTIs are obtained by incrementing the base CRNTI consecutively.
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Fig 2. The header fields when the allocation of temporary CRNTI is accordant with Ref. [2] and the load control parameter is not always included to the message 2 but one bit is reserved for separating the fields carrying the load control parameter and the preamble identifiers.
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Fig. 3. Message 2 consisting of just the load control parameter. This message would be used when the load control is needed but no preambles can be acknowledged.
2.2 Fields for timing advance commands and UL grants  
There are ways to optimize the number of bits needed for timing advance parameter. If the timing advance needs to be set with a resolution of 0.5 sec in a 100 km cell  (maximum two way propagation delay equal to 670 sec), 11 bits are needed. A lower resolution of 1-2 sec could be defined for very large cells, anticipating that in these cases the long CP would be used.  Also, the number of TA bits could be cell size dependent. This would not mean any additional broadcast information because the broadcasted cyclic shift parameter Ncs of RACH preambles is directly related to the cell range. For instance, the smallest Ncs of 13 can be used only in cells where the two way propagation delay is less than 12.4 sec. In this case, a five-bit TA field would be enough. Depending on size of the UL grant the Ncs dependent TA field could save a byte per acknowledged preamble in small cells. However, because of simplicity we propose that this kind of optimization is not done. 

Proposal 3: TA parameter is included for every response and its width is 11 bits. 

It appears to us that the uplink grant would always fit into 21 but not to 13 bits.  The size of message 2, containing N responses, would then be 5*N + 2 octets normally and 5*N+3 octets with the overload control. The complete message 2 is shown in Fig. 4 that we modified from the corresponding figure in Ref. [1].  
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  Figure 4. The complete message 2, modified from the corresponding figure in Ref. [1]. 
3
Conclusion
We propose that the following ideas are captured in the MAC specification:
Proposal 1: When needed, the overload control parameter is included in the header of message 2 as shown in Fig. 2.  

Proposal 2: The two last bytes of the header consist of a base CRNTI. The base CRNTI is the temporary CRNTI corresponding to the first acknowledged preamble, and if more acknowledgements are included in the same message 2 the corresponding temporary CRNTIs are obtained by incrementing the base CRNTI consecutively.

Proposal 3: TA parameter is included for every response and its width is 11 bits. 
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