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1 Introduction
There are 3 parameters i.e. TA, UL grant and temporary C-RNTI within MAC RAR for both (non) contention-based RACH procedure. For contention-based RACH procedure all these parameters will be used after message 2. For contention-based RACH procedure TA is also needed because the main purpose of RACH procedure is to get uplink synchronization. But it is questionable whether UL grant and temporary C-RNTI is needed . 
2 Discussion
As a result of [2], TS36.213 now indicates that, ‘if T-CRNTI is set by higher layers the scrambling of PUSCH corresponding to a RAR grant and its retransmissions are scrambled by the T-CRNTI otherwise it is scrambled by the C-RNTI’. 
Non-contention based RACH procedure is ended when UE receive message 2 and no temporary C-RNTI is set then. So this imply for non-contention based RACH procedure any message or packet after message 2 is scrambled by C-RNTI rather than temporary C-RNTI. So temporary C-RNTI within message 2 for non-contention based RACH procedure is kind of useless redundancy. 
In case non-contention based RACH procedure is used for handover purpose UL grant within message 2 is quite useful. But it is questionable for DL data arrival case because UL grant seems also useless unless UL data also arrives immediately after DL data. However to differentiate between handover case and DL data arrival case will introduce too much complexity on MAC layer.
Proposal : To remove temporary C-RNTI within MAC RAR for non-contention based RACH procedure
The message size of normal MAC RAR is 6 Octets. If temporary C-RNTI is removed then the simplified MAC RAR (called S-MAC RAR) is 4 Octets.
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Figure 1
In order to find MAC RAR corresponding to transmitted preamble UE need know that which preamble index within message2 is dedicated or not. Fortunatly UE can know the grouping of preamble via system information or handover signaling. So if one message 2 is intended for several UEs these UEs can tell which preamble index is of dedicated preamble and which one is of common preamble. 
Since normal MAC RAR and S-MAC RAR both have fixed size it is quite easy for UE to find its corresponding MAC RAR or S-MAC RAR after learning the grouping information and the preamble it is using.
Though Rel8 UE doesn’t support S-MAC RAR it is still possible for Rel8 UE connected to Rel9 network. Which means not every MAC RAR corresponding to one dedicated preamble is 4 Octets. In order to resolve the compatibility issue one more bit is needed to indicate whether one MAC RAR is 4 Octets. The only valid bit is the “R” bit of MAC RAR. And the “R” bit will be set to be “1” if corresponding MAC RAR is S-MAC RAR.
In Rel8 this “R” bit is reserved as “0”. This implies even when Rel9 UE is accessing Rel8 network normal MAC RAR format will be used.

Proposal 2: to redefine “R” bit within MAC RAR to indicate whether MAC RAR corresponding to a dedicated preamble is simplied.

For Rel8 UE its MAC RAR is always 6 Octets and it will think every MAC RAR is 6 Octects because this “R” bit does not mean anything. If the MAC RAR of Rel8 UE is put after one S-MAC RAR it will get wrong Octets because it will assume all MAC RAR is 6 Octets. So all simplied MAC RAR shall be listed after all normal MAC RAR .
Proposal 3: to list S-MAC RARs after all normal MAC RARs
3 Text Proposal
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) and optionally padding 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 subheaders; each subheader corresponding to a MAC RAR except for the Backoff Indicator subheader. If included, the Backoff Indicator subheader is only included once and is the first subheader included within the MAC PDU 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/Timing Advance Command/UL Grant/Temporary C-RNTI (as described in figure 6.1.5-3).
A S-MAC RAR consists of the three fields S/Timing Advance Command /UL Grant (as described in figure 6.1.5-4). It shall be put after all MAC RAR within the same MAC PDU.
Padding may occur after the last MAC RAR. Presence and length of padding is implicit based on TB size, size of MAC header and number of RARs.
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Figure 6.1.5-1: E/T/RAPID MAC subheader
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Figure 6.1.5-2: E/T/R/R/BI MAC subheader
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Figure 6.1.5-3: MAC RAR

[image: image5.emf]Oct 1

Oct 2

Timing Advance Command

Timing Advance Command UL grant

S

UL grant

UL grant

Oct 3

Oct 4


                             Figure 6.1.5-4: optimized format of S-MAC RAR
 
[image: image6.emf]MAC RAR 1

...

E/T/R/R/BI

subheader 

MAC header

MAC payload

...

MAC RAR 2 MAC RAR n

E/T/RAPID 

subheader 2

E/T/RAPID 

subheader n

E/T/RAPID 

subheader 1

Padding 

(opt)


Figure 6.1.5-5: Example of MAC PDU consisting of a MAC header and MAC RARs
6.2.3
MAC payload for Random Access Response

The MAC RAR is of fixed size and consists of the following fields:

-
R: Reserved bit, set to "0";
-
S: indicates where the MAC RAR is optimizedsimplified format. When S is “1”, it means that the MAC RAR is optimizedsimplified format; When S is “0”, it means that the MAC RAR is fullnormal format;
-
Timing Advance Command: The Timing Advance Command field indicates the index value TA (0, 1, 2… 1282) used to control the amount of timing adjustment that UE has to apply (see subclause 4.2.3 of [2]). The size of the Timing Advance Command field is 11 bits;
-
UL Grant: The UpLink Grant field indicates the resources to be used on the uplink (see subclause 6.2 of [2]). The size of the UL Grant field is 20 bits;

-
Temporary C-RNTI: The Temporary C-RNTI field indicates the temporary identity that is used by the UE during Random Access. The size of the Temporary C-RNTI field is 16 bits.

The MAC RAR is octet aligned.

4 References

[1] 36.321 Medium Access Control (MAC) protocol specification
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