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1. Introduction

The incoming LS [1] from RAN1 provides answer to RAN2 questions on message 2 format. We propose a CR to capture a format of msg2 compliant with the response.
2. Discussion
To RAN2’s question 6: “Provide the list of fields and size for the grant in the random access response”, RAN1 answered:

Response: The following table lists the fields that RAN1 considers necessary for the UL grant of message 3:

[image: image1.emf]Field  # bits   Frequency hopping  1   RB assignment  5 - 10 depending on the system BW,  assuming maximum 8 RB allocation.   MCS  4   TPC   4    UL delay (TDD and FDD)  1   CQI request   1    

One discussion point is whether the size of resource allocation field varies according to the uplink system bandwidth or not. RAN1 also understands that a concern was raised in RAN2 regarding possibility for future extension of the RA Response. If this would be needed, 3 instead of 4 bits could possibly be considered for TPC.
It seems desirable to keep the format of MAC elements independent of bandwidth and also to have at least one reserved bit to allow for future extension of the RA response. After careful consideration together with our RAN1 colleagues it seems more appropriate to keep 4 bits for TPC and use only 9 for the RB assignment. The reason for 4 bit TPC is to compensate for open loop estimate which may be off by as much as 9dB. Also we note that 9-bit RB assignment gives full flexibility in a 5MHz system which should provide sufficient flexibility to schedule message3’s even in a 20MHz system. Moreover making this field 9-bit allows RAN1 to interpret it exactly as if it had been received in a PDCCH for UL grant, which simplifies their work.
Proposal 1: Reserve a bit in the RAR to allow for future extensions, and agree on new format as presented in the Annex

Proposal 2: Capture the sub-fields of the UL grant as indicated in the Annex

3. Conclusion

We made two proposals

Proposal 1: Reserve a bit in the RAR to allow for future extensions, and agree on new format as presented in the Annex

Proposal 2: Capture the sub-fields of the UL grant as indicated in the Annex

4. References

[1] R2-083061
LS reply to R2-082040 on PDCCH for DL data arrival and random access response format (R1-082251)
5. Annex

5.1.4
Random Access Response reception

Once the Random Access Preamble is transmitted, the UE shall monitor the PDCCH associated with the RA-RNTI defined below in the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END] for Random Access Response(s) identified by the RA-RNTI. The RA-RNTI associated with the PRACH resource in which the Random Access Preamble is transmitted, is computed as:

RA-RNTI= t_id+10*f_id

Where t_id is the index of the first subframe of the specified PRACH resource (0≤ t_id <10), and f_id is the index of the specified PRACH resource within that subframe, in ascending order of frequency domain (0≤ f_id< 6). The UE may stop monitoring for Random Access Response(s) after successful reception of a Random Access Response corresponding to the Random Access Preamble transmission.

-
If notification of a reception of the Random Access Response is received from lower layers, the UE shall:

-
if the Random Access Response contains a Backoff Indicator subheader:

-
set the backoff parameter value in the UE as indicated by the BI field of the Backoff Indicator subheader  and Table 7.2-1.

-
else, set the backoff parameter value in the UE to 0 ms.

-
if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble (see subclause 5.1.3), the UE shall:

-
consider this Random Access Response reception successful;

-
process the received Timing Alignment value (see subclause 5.2);

-
process the received UL grant value and indicate it to the lower layers;
-
if the Random Access Preamble was explicitly signalled (i.e., not selected by MAC):

-
consider the Random Access procedure successfully completed.

- 
else, if the Random Access Preamble was selected by UE MAC:

-
set the Temporary C-RNTI to the value received in the Random Access Response message no later than at the time of the first transmission corresponding to the UL grant provided in the Random Access Response message;

-
if this is the first successfully received Random Access Response within this Random Access procedure:

-
if the UE is in RRC_CONNECTED state [except for RLF], indicate to the Multiplexing and assembly entity to include a C-RNTI MAC control element in the subsequent uplink transmission;

-
obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity and store it in the [Message3] buffer.

NOTE:
When an uplink transmission is required, e.g., for contention resolution, the eNB should not provide a grant smaller than 80 bits in the Random Access Response.

NOTE:
If within a Random Access procedure, an uplink grant provided in the Random Access Response for the  same group of Random Access Preambles has a different size than the first uplink grant allocated during that Random Access procedure, the UE behavior is not defined. 

If no Random Access Response is received within the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END], or if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble, the Random Access Response reception is considered not successful and the UE shall:

-
if the Random Access procedure was initiated by the MAC sublayer itself; or

-
if the Random Access procedure was initiated by a PDCCH order and the PREAMBLE_TRANSMISSION_COUNTER is less than PREAMBLE_TRANS_MAX:

-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

-
if in this Random Access procedure:

-
the Random Access Preamble was selected by MAC; or

-
the Random Access Preamble and PRACH resource were explicitly signalled and will expire before the next available Random Access occasion:

-
based on the backoff parameter in the UE, compute and apply a backoff value indicating when a new Random Access transmission shall be attempted;

 -
proceed to the selection of a Random Access Resource (see subclause 5.1.2).

Editor’s note:
Whether error conditions are specified is FFS.

6.1.5
MAC PDU (Random Access Response)

A MAC PDU consists of a MAC header and one or more MAC Random Access Responses (MAC RAR) as described in figure 6.1.5-4.

The MAC header is of variable size.

A MAC PDU header consists of one or more MAC PDU sub-headers; each subheader corresponding to a MAC RAR except for the Backoff Indicator sub-header. 

A MAC PDU subheader consists of the three header fields E/T/RAPID (as described in figure 6.1.5-1) but for the Backoff Indicator subheader which consists of the five header field E/T/R/R/BI (as described in figure 6.1.5-2).

A MAC RAR consists of the four fields R/TA/UL Grant/Temporary C-RNTI (as described in figure 6.1.5-3). The R bit is reserved. The UL grant contains the following information, listed in respective order:

-
Modulation and coding scheme – 4 bits

-
TPC command for scheduled PUSCH – 4 bits

-
Hopping flag – 1 bit

-
UL delay – 1 bit

-
CQI request – 1 bit

-
Resource block assignment – 9 bits
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Figure 6.1.5-1: E/T/RAPID MAC sub-header
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Figure 6.1.5-2: E/T/R/R/BI MAC sub-header
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Figure 6.1.5-3: MAC RAR
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Figure 6.1.5-4: MAC PDU consisting of a MAC header and MAC RARs
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