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1. Introduction

At the last meeting RAN2 started the discussion on the format of the RACH message 2. In this contribution we propose a MAC PDU format for the RA Response. An existing 1-byte MAC sub-header is used thus providing re-use of already defined MAC header elements, efficient implementation and minimal overhead 
2. Discussion
2.1. Contents of Individual RA Response
As mentioned in the stage 2 (10.1.5.1), the Random Access Response is intended for a variable number of UEs. Below, we will use Individual RA Response when referring to the message responding to one detected PRACH preamble, and RA Response when referring to the message containing the above variable number of Individual RA Responses. As outlined by Ericsson in [1] and Individual RA Response should contain the below 
· RA preamble identifier

· Timing advance

· Uplink grant

· Temporary RNTI

2.1.1. Timing Advance

As indicated by RAN1 in the LS [2], 11 bits are required to indicate initial timing advance.
Proposal 1: The TA field is 11bits

2.1.2. Uplink Grant
The degrees of freedom and the channel information available when selecting the uplink grant allocated in the Individual RA Response are reduced compared to the general UL-SCH transmission. We propose to study if the number of bits for RA Response uplink grant can be significantly reduced compared to the about 40bits of the PDCCH grant. Only if a significant reduction can be achieved, should the format for UL grant format in RA Response be different from the PDCCH format.
2.1.3. Real-Time Backoff control
Even in cells covering a dense area with high access activity the number of collisions expected on PRACH is small. As an example, a cell with 1000UE constantly active, making 100 second calls will generate 100 PRACH access per second, or on average 1 PRACH each radio frame. With more than 50 random access preambles available every radio frame, collisions should be rare. 
When collisions happen, they can resolve without real-time control thanks to the UE statically provisioned backoff control. Because performance gains associated with controlling the backoff parameters in real-time have not been shown we propose to continue with the simplest approach. 
Proposal 2: RA Response is not used to control backoff parameters 

2.2. Size of Individual RA response 
Depending on the use case some fields such as UL grant or RNTI may not be required in the Individual RA response. We believe it would be beneficial to have a unique Individual RA Response format with fixed size to be used in all cases in order to keep the protocol simple. Assuming the high load example mentioned in 2.1.3, the gains obtained by saving a few bytes (say on average 2bytes) on one Individual RA Response translates to saving 200bytes/second on that channel. Even for that high load example, the additional protocol complexity seems high compared to the gains. In addition, the potential gains are reduced on average since the header format would be larger to support the additional feature.
 Proposal 3: The Individual RA response has fixed size
2.3. Handing variable number of access responses
As stated in the stage2, the RA Response should handle a variable number UEs in one message. We propose that the RA response consists of a variable number of fixed size Individual RA Responses.

Proposal 4: The RA response consists of a variable number of fixed size Individual RA Response.
2.4. Structure of RA Response
While RAN2 discussed the possibility to optimize performance by using a special MAC format for RA Response, we argue below in favour of using the existing DL-SCH formats. We propose the RA response be organized as follows
· Addressed to RA-RNTI on PDCCH
· A MAC Control element, “ RA Response Control Element” is introduced to convey the RA response
· A LCID is reserved to identify the “RA response Control Element” 
· The presence of the Control element is indicated with the 1 byte, four header fields LCID/E/R/R MAC sub-header format.

Compared to a special MAC format for RA Response, this method adds the MAC sub-header to indicate the presence of the control element. Therefore this adds 1 byte on DL-SCH in every TTI where one or more RA response is required. If the PRACH were used in each radio frame, that would represent 100 bytes per second. If this was of any concern, the eNB may group asynchronous RA Responses and send the RA Response less frequently. 
It should be noted that using the 1-byte , four header fields LCID/E/R/R/ sub-header format for variable length Control Element is currently allowed by the MAC specification as long as it is the last sub-header. In the case of RA Response, this is true since only one Control Element is sent.
Using the MAC control element structure to carry the contents of message 2 allows implementing the UE in a simple and self-contained method where a single sub-header parser is used to interpret the contents of the DL-SCH. The alternative (using a dedicated) format forces UE implementations to correlate information from different levels (timing relationship from physical layer, information that a random access procedure is running…) before deciding how to interpret a DL-SCH format. This method is not desirable from a UE implementation perspective.
Proposal 5: Message 2 is sent using the existing 1-byte four header field MAC sub-header
Proposal 6: RA Response is included in a MAC Control Element
2.5. Format of RA response Control Element
The format proposed for the RA responses Control Element is similar to the format of message2 proposed in [1].  The RA response includes a variable number of fixed size Individual RA Responses. Further the list of detected RA preambles is located up-front along with an Extension and a Reserved bit, allowing the UE to quickly identify a preamble match. Parsing of the complete RA Response is required only when an RA preamble match is found. 
The first N octets contain N RA preambles. The Extension bit is not set on the Nth octet indicating the following octet contains the beginning of the first Individual RA Response. Following are N blocks of fixed-size Individual RA Responses. N blocks of Individual RA Response follow the Nth RA Preamble.
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Figure 1 Format of RA Response Control Element and Individual RA Responses
Proposal 7: the list of RA preambles detected is listed in the first part of the RA Response Control Element
Proposal 8: N Individual RA Response blocks follow a list of N RA preambles 
3. Conclusion

We propose to agree on the following:
Proposal 1 : The TA field is 11bits
Proposal 2: RA Response is not used to control backoff parameters 

Proposal 3: The Individual RA response has fixed size

Proposal 4: The RA response consists of a variable number of fixed size Individual RA Response.
Proposal 5: Message 2 is sent using the existing 1-byte four header field MAC sub-header

Proposal 6: RA Response is included in a MAC Control Element
Proposal 7: the list of RA preambles detected is listed in the first part of the RA Response Control Element

Proposal 8: N Individual RA Response blocks follow a list of N RA preambles 
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