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1 Introduction
In the recent meetings, there were lots of agreements on the Random Access Response format as follows.

	· Two special MAC sub-headers are used as shown in figure 1 and figure 2.

· MAC RAR always has a fixed size as shown in figure 3.
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Figure 1: E/T/RAID MAC sub-header
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Figure 2: E/T/R/R/OI MAC sub-header
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Figure 3: MAC RAR
With the above agreements, some fields in the Random Access Response would be wasted in case where the non-contention based Random Access procedure due to DL data arrival is initiated. Also, under the current assumption, the UE behaviour does not seem same for all cases.

From these arguments, we propose to substitute “DL Assignment” for “UL Grant” and “Temporary CRNTI” in the Random Access Response of the dedicated Random Access Preamble allocated for DL data arrival.
2 Discussion
As shown in figure 4, we can see two different UE behaviours in the current random access procedure. That is, in all cases except for DL data arrival with a dedicated preamble, the UE transmits the data in UL by using the UL Grant indicated in-band in the Random Access Response. However, in case of DL data arrival with a dedicated preamble, it is likely that the UE tries to monitor PDCCH to find DL Assignment after a reception of the Random Access Response and then the UE receives the data in DL by using the DL Assignment out-band on PDCCH.


[image: image4.emf]Random Access Preamble

Random Access Response

UE

eNB

Scheduled Transmission

Random Access Preamble

Random Access Response

UE eNB

Scheduled Transmission

UL grant (in-band) 

DL assignment on PDCCH

DL assignment (out-band)

All cases except for DL data arrival with a 

dedicated preamble

One case of DL data arrival with a 

dedicated preamble


Figure 4. Two different UE behaviours in the current Random Access procedure
And from the above agreement, we can find the below facts in case of DL data arrival with a dedicated preamble.
· Temporary CRNTI field is in principle unnecessary.

· UL Grant field would be unnecessary.

· it is our understanding that there would be no data in the buffer of the UE when the dedicated preamble for DL data arrival is received. It is also our understanding that it would be a very rare case that DL data and UL data simultaneously arrive. Consequently, there is no need to allocate UL Grant for the transmission of data.
From the above observations, i.e. different UE behaviours and unnecessary fields, we think that we can substitute “DL Assignment” for “UL Grant” and “Temporary CRNTI”. By doing this, we can see below benefits
1. No waste in the Random Access Response

2. No need for PDCCH resource for DL Assignment

3. No probability of miss detection of DL Assignment on PDCCH

4. Same UE behaviour for all cases

To achieve this, the following considerations should be discussed.
· HARQ feedback corresponding to the DL transmission

· In RAN1, it was agreed that HARQ feedback in UL is mapped to the CCE (Control Channel Element) in the PDCCH for DL Assignment. It mean that the UE should know the PDCCH so that the HARQ feedback in UL is sent. However, in persistent scheduling, there is also no PDCCH for the first transmission in DL. So, RAN1 is under discussion on this. In this sense, it is our understating that the same approach can be applied to DL Assignment in the Random Access Response.
· CQI reporting

· One may argue that the UL Assignment in Random Access Response for this case should be needed for CQI reporting. However, it would not be always necessary depending on the cell size, etc. Moreover, it is our understanding that if necessary the eNB can allocate UL Grant with CQI request to the UE.
· Narrow space in the Random Access Response
· It is our understanding that the size of DL Assignment would not be much longer than size of UL Grant. It is likely that HARQ process Id and HARQ feedback Information would be additionally added. Therefore, we believe that even if the size of Temporary C-RNTI is shortened as [1], DL Assignment can be added. It should be noted that the intention of this proposal is not to lengthen the size of the MAC RAR.
3 Conclusion

It is proposed that
· In case where a non-contention based Random Access procedure triggered by DL data arrival, DL Assignment field for the first DL transmission be included in the Random Access Response instead of the UL Grant and Temporary CRNTI fields.
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