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1
Introduction
In the RAN2#99 meeting several agreements w.r.t design of the Random Access Response message have been made. This contribution discusses based on those agreements further details of the format of a RACH Response message.
2
Discussion
In previous RAN2 meetings it was agreed that a Random Access Response MAC PDU consists of one or more MAC subPDUs and optionally padding. Each MAC subPDU further consists of one of the following:

-
a Backoff Indicator MAC subheader only;

-    a MAC subheader with RAPID only (i.e. acknowledgment for SI request);

- 
a MAC subheader with RAPID and MAC RAR. 

Even though it might be already common sense, it should be firmly agreed that a Random Access Response MAC PDU can multiplex responses for multiple received PRACH preambles. Those preambles may or may not be related to a SI request. The obvious benefit of multiplexing multiple Random Access Responses in one RAR MAC PDU is the PDCCH signalling overhead reduction. 

Proposal1: acknowledgment(s) for SI request and MAC RAR(s) can be multiplexed in one Random Access Response MAC PDU.  

When receiving a Random Access Response MAC PDU, UE must be able to identify the content of a MAC subPDU in order to parse the RAR MAC PDU correctly. Therefore it is necessary that a UE can distinguish between a MAC subPDU containing an acknowledgment for SI request and a MAC subPDU containing a MAC RAR.  Even though it may be possible to identify Acknowledgments for a SI request based on the RAPID/RA-RNTI itself, it will be easier - in particular for UE’s not requesting on-demand SI – to parse a RAR MAC PDU when the MAC subheader explicitly indicates whether a MAC RAR is contained in a MAC SubPDU or not. Otherwise UEs when parsing a RAR MAC PDU would for example need to check whether the RAPID signalled within a MAC subheader is reserved for SI request(s), i.e. based on RACH configurations provided by minimum SI, in order to find out whether MAC RAR is following or not. 
Proposal 2: MAC subheader of a MAC subPDU contains an explicit indication to distinguish between RAPID only and RAPID with MAC RAR. 
As already agreed there can be three different types of MAC subPDU(s); Backoff Indicator, Acknowledgement for SI request and MAC RAR. Hence 2 bits are necessary to distinguish between the different MAC subPDU types.
Furthermore padding also needs to be identified. It was agreed that padding (if included) is placed at the end of the RAR MAC PDU after all MAC subPDUs. In LTE an extension flag E is included in a MAC subheader for that purpose. The extension flag in the MAC subheader basically indicates whether this is the last MAC subPDU within the RAR MAC PDU or not. However instead of using an extra bit (extension flag), the remaining free value of the MAC subPDU type field could be used in order to indicate padding. Figure 1 illustrates the suggested MAC subheader formats. The assumption here is that the length for RAPID as same as for LTE, which needs to be confirmed by RAN1 though.
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Figure 1: MAC subheader
Proposal 3: 
2bit Type field is used in MAC subheader of a MAC subPDU in order to indicate the different MAC subPDU types: BI, Acknowledgment for SI request, RAR, padding. No extension flag is needed in MAC subheader. 
3
Conclusion
This paper discusses further details of the format for the Random Access Response message. Following proposals are made as a result:

Proposal1: acknowledgment(s) for SI request and MAC RAR(s) can be multiplexed in one Random Access Response MAC PDU.
Proposal 2: MAC subheader of a MAC subPDU contains an explicit indication to distinguish between RAPID only and RAPID with MAC RAR.
Proposal 3: 
2bit Type field is used in MAC subheader of a MAC subPDU in order to indicate the different MAC subPDU types: BI, Acknowledgment for SI request, RAR, padding. No extension flag is needed in MAC subheader.
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