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1. Introduction

In the incoming LS [3] RAN2 kindly requests RAN1 progress the work on and indicate which PDCCH fields are indicated for the grant in the random access response as well as indicate the turn-around time between the reception of random access response and UL-SCH transmission.
2. Discussion
2.1. Content of UL grant in MSG2
RAN2 clarifies in the LS [3] that the message 2 can only contain an uplink grant and 21 bits are available. It is noted that the format of message 2 is not dependant on system bandwidth. Below we evaluate which of the PDCCH format 0 fields should be included in the random access response 
[Are the fields in yellow still FFS ? ]
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Field Bit-width Bit-width Bit-width Notes

Flag format0/format1A differentiation 1 1 1

Hopping flag 1 1 1

Resource allocation and explicit hopping 9 11 13 Starting RB and number of consecutive RBs

MCS 5 5 5 32 levels of MCS (compute TBS from RB assignement)

NDI 1 1 1 Separate new data indicator (1 bit). New data transmissions 

always transmitted with RV=0. Other RVs indicated with 3 

reserved MCS values (for scheduled re-transmissions)

TPC  2 2 2 TPC command for PUSCH

Cyclic shift for DM RS 3 3 3 Necessary for SDMA (less than 8 users)

UL index (TDD only) Indicate which subframe(s) the grant is valid for. Needed for 

TDD only.

Aperiodic CQI request 1 1 1

CRC 16 16 16 CRC masked by UE MAC ID

Total: 39 41 43


Figure 1 PDCCH format 0 for UL grants
We propose to examine if each field is required in message 2. The number of bits consumed is indicated in parenthesis.
1. Flag format0/format1A is not needed since this is known to be an UL grant (0)
2. Hopping flag, is required to indicate hopping (1)
3. Resource allocation and explicit hopping is needed but it is not required to have full flexibility at the highest system bandwidth. We propose to reduce the size by 3 bits  (10)
4. MCS needed but could be reduced. We consider having full flexibility (5)
a. We could discuss an alternative where only 4 bits are used if there is not enough room in RAR
5. NDI is not needed this is known to be a new transmission (0)
6. TPC is needed per the RAN1 response LS on power control in message 2 DL assignment [1]. Further the open loop estimate may be off by as much as 9dB. To compensating for that we propose to use 4 bits for TPC (4)
7. Cyclic shift for DM-RS is not needed because a default cyclic shift should be used by the UE (0)
8. UL index (TDD) is not required for FDD (0) 
a. Further discussion is needed for TDD 
9. Aperiodic CQI request is needed to allow CQI reporting as soon as in message 3 (1)
a. This bit could be saved if we consider message 3 having by default a CQI report
10. CRC is not needed, since the PDSCH has a 24-bit CRC (0)
Proposal 1: UL grant in MSG2 includes Hopping flag, Resource allocation and explicit hopping, MCS, TPC and aperiodic CQI request.
We note that the fields above occupy a total of 21 bits with the sizes as selected by RAN1. The RAR format currently has a 21 bit field to accommodate UL grant. 
Proposal 2: The UL grant in RAR includes Hopping flag (1), Resource allocation and explicit hopping (10), MCS (5), TPC (4) and Aperiodic CQI (1), summing 21bits.
2.2. Timing of UL grant in MSG2

In the response LS [2], RAN1 indicates (Case 3) that RAN1 agreed the UE minimum processing delay when a grant is included in RAR is 4.333 ms. This is illustrated in the response LS with Figure 2 below 
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Figure 2 UE receives RAR that contains a UL grant
We propose to capture that 

Proposal 3: The UL grant indicated in RAR in subframe N is used by UE in the first UL subframe with number equal to or larger than N+6 
3. Conclusion

We suggested a reduced set of fields to indicate an UL grant that fits into the RAR format and proposed to agree on the timing of the uplink grant relative to the reception o RAR. 
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