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1.
Introduction
RA response format was discussed during previous meetings. The agreed baseline for RA response header format, including how to indicate the back off control, is as Figure1 shows [1]. But we haven’t reached an agreement on the details of RA response payload yet. Besides, since overloading would not be the often case is a common understanding for E-UTRA, it might not be wise to use one bit in each sub-header to indicate whether back-off control is included or not. We propose that we should re-consider this issue in RAN2 group and provide our solution for discussion in this contribution.
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Figure 1 RA response format
2. Discussion

As overloading is not the often case for E-UTRA, we think it’s wasteful to use a separate bit in each sub-header the RAR header to indicate whether load control is included or not, since most of the case the T bit will be set 1 for normal individual RA response. We discuss a more efficient usage of the 2 bits in the RAR sub-header in the following sections which supports coexistence of Load control and normal individual RA response, and includes only the necessary elements in each individual RA response to reduce overhead. 
2.1 The 2 bits in each RAR sub-header
We believe it would be better to make best use of the first 2 bits in the sub-header to indicate something more frequent than load control, e.g. whether it RA response for contention based or non-contention based RA, i.e. whether T-CRNTI is included, in addition to indicating whether it’s a load control and whether there’s more sub-header follows, in order to reduce overhead.
As in Table 1 shows, 2 combinations, “00” would be used to indicate whether it’s the last entry of a normal individual RA response, while “11” would be used to indicate whether it’s a load control. The other 2 combinations of the first 2 bits in the RAR header, “01” and “10” could be used to indicate whether T-CRNTI is included in an individual RA response, since T-CRNTI is not needed for non-contention base Random Access. To support coexistence of load control and normal RA response, one reserved bit in the load control sub-header could be used to indicate whether more sub-header follows the load control sub-header, details as explained in section 2.2.
Table 1
	R1 R2
	Description

	00
	Last RAID follows

	01
	RA response with T-CRNTI

	10
	RA response without T-CRNTI

	11
	RA control


Proposal 1: A special value of the first 2 bits in each RAR sub-header (e.g. “11”) is used to indicate load control.
Proposal 2: A special value of the first 2 bits in each RAR sub-header (e.g. “00”) is used to indicate last entry of a normal RA response.

But in fact, whether T-CRNTI is included in each individual RA response could be deduced by UE according to dedicated and non-dedicated preamble group configuration. If UE would do such deduction when it receives a RA response PDU, then it would be no need to indicate whether T-CRNTI included or not for each individual RA response.
So here are 2 options to indicate whether T-CRNTI is included or not:
Option 1: explicitly signalled via 2 values of the first 2 bits in RAR sub-header as in Table 1 shows.
Option 2: implicitly deduce from the preamble group configuration of dedicated and non-dedicated preambles.
Option 1 is straight forward and would save 2 octets for unnecessary T-CRNTI for each RA response non-contention based Random Access. Option 2 save the octets without explicit signalling, though UE needs to calculate the size of other RA response to find the position of its own RA response. The complexity should be ignorable comparing to the signalling over the air. 
There are some other contributions discussed about base T-CRNTI [2] or “short” T-CRNTI [3] [4] to reduce overhead. 
The base T-CRNTI idea is a good solution for saving bits, but as pointed out in [5], a minimum Hamming distance of 4 should be assured for C-RNTI of different UE’s to decrease misdetection of PDCCH since its CRC is scrambled by UE id, so its feasibility in practice needs further consideration. 
As to the “short” T-CRNTI discussed in [3][4], as analysed in [6], additional signalling might be needed to free the C-RNTI sub-space and extra signalling over BCCH is required, which will introduce extra overhead and complexity to C-RNTI allocation.
So we propose adopt option 2 as a better solution to save signalling and without introducing too much complexity.
Proposal 3: Deduce whether T-CRNTI included in each individual RA response from preamble group configuration, no explicit signaling needed.
An alternative to Table 1, the 2 combinations “01” and “10” could be used to indicate whether UL grant is included or not as Table 2 shows. For the case of without UL grant, the T-CRNTI could be omitted too. For the case of with UL grant, whether T-CRNTI for RA response to non-contention based Random Access is omitted will depend on whether proposal 3 is agreed.

Table 2
	R1 R2
	Description

	00
	Last RAID follows

	01
	RA response with UL grant

	10
	RA response without UL grant

	11
	RA control


Proposal 4: 2 values of the first 2 bits in RAR sub-header (e.g. “01” and “10”) are used to indicate whether UL grant is included in each individual RA response.
For the case of “00” indicating the last normal RA response, only the necessary fields need to be included in the last normal RA response. If the last RAID is not identical to the ID of the preamble the UE has transmitted, the UE could simply ignore the following content in the RA response PDU. While if the last RAID is identical to the ID of the preamble the UE has transmitted, the UE would know the format of the RA response for itself according to its RA cause, i.e. know whether the Temporary C-RNTI and/or the UL grant are included.
Proposal 5: Only the necessary information needs to be included in the last RA response in the PDU.

2.2 Coexistence of Load control and individual RA response
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Figure 2 (a) Coexistence of Load control and individual RA response
There would be need of coexistence of Load control and other individual RA response in one RA response PDU, since the non-contention base Random Access does not need to back-off.
Our proposed solution is that the Load control will be located in the front of the RA response PDU, and one of the reserved 2 bits in the sub-header of load control could be used to indicate whether there’s more sub-header for other individual RA response follows.

If there’s more sub-headers indicating other individual RA responses follow the Load control, first reserved bit after the “11” indicating it’s a load control will be set to 1 as in Figure 2 (a) shows, the saved bits are shown in
[image: image3.emf], taking the Table 2 in section 2.1 as an example and assuming UE would deduce whether T-CRNTI included according to preamble group configuration. 

In the example of Figure 2(a), we suppose the first entry is RA response for DL data arrival with a dedicated preamble, the second entry is RA response for contention based random access and the last entry is for HO with a dedicated preamble.

If there’s no more sub-header indicating other individual RA response follows the Load control, the first reserved bit will be set to 0 as in Figure 2 (b) shows, i.e. only there’s only back-off control in the RA response PDU, all the contention based UEs will back off for the next attempt following the over load control parameters.
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Figure2 (b) only Load control in a RA response PDU

Proposal 6: The Load control will be located in the front of the RA response PDU.

Proposal 7: One reserved bit before the Load control parameter in the Load control sub-header is used to indicate whether there’s more sub-header for normal individual RA response follows.
3. Proposals
The details of RA response format are discussed in this contribution and following proposals are proposed:
Proposal 1: A special value of the first 2 bits in each RAR sub-header (e.g. “11”) is used to indicate load control.
Proposal 2: A special value of the first 2 bits in each RAR sub-header (e.g. “00”) is used to indicate last entry of a normal RA response.

Proposal 3: Deduce whether T-CRNTI included in each individual RA response from preamble group configuration, no explicit signaling needed.

Proposal 4: 2 values of the first 2 bits in RAR sub-header (e.g. “01” and “10”) are used to indicate whether UL grant is included in each individual RA response.
Proposal 5: Only the necessary information needs to be included in the last RA response in the PDU.

Proposal 6: The Load control will be located in the front of the RA response PDU.

Proposal 7: One reserved bit before the Load control parameter in the Load control sub-header is used to indicate whether there’s more sub-header for normal individual RA response follows.
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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) 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 sub-headers; each sub-header corresponding to a MAC RAR except for the Overload Indicator sub-header. 

The Overload Indicator sub-header if exist is always placed in the front of the MAC PDU.
A MAC PDU sub-header consists of the three header fields R1/R2/RAID (as described in figure 6.1.5-1) but for the Overload Indicator sub-header which consists of the five header fields R1/R2/E/R/OI (as described in figure 6.1.5-2).
A MAC RAR consists of TA, and optionally UL Grant and T-CRNTI (as described in figure 6.1.5-3)
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Figure 6.1.5-1: R1/R2/RAID MAC sub-header
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Figure 6.1.5-2: R1/R2/E/R/OI MAC sub-header
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Figure 6.1.5-3: MAC RAR
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Figure 6.1.5-4: MAC PDU consisting of a MAC header and MAC RARs

******Next modified section*************
6.2.2
MAC header for Random Access Response

The MAC header is of variable size and consists of the following fields:

-
R1/R2: The R1/R2 field is a flag to indicating whether it’s a MAC sub-header for Overload Indicator or for a MAC RAR. And further more, if it’s a MAC sub-header for MAC RAR, whether it’s the last entry or not and whether the MAC RAR contains UL grant. The field is set “11” to indicate the presence of an Overload Indicator (OI) field in the sub-header. The field is set “01” to indicate the corresponding MAC RAR contains UL grant. The field is set “10” to indicate the corresponding MAC RAR does contain UL grant. The field is set “00” to indicate it’s the last entry and a MAC RAR starts at the next byte.
-  E: The Extension field in the sub-header for Overload Indicator is a flag indicating if more fields are present in the MAC header or not. The E field is set to "1" to indicate another set of at least R1/R2/RAID fields follows. The E field is set to "0" to indicate that a MAC RAR starts at the next byte

-
R: Reserved bit.

-
OI: The Overload Indicator field identifies the overload condition in the cell. The size of the OI field is 4 bits. 

-
RAID: The Random Access IDentity field identifies the transmitted Random Access Preamble (see subclause 5.1.3). The size of the RAID field is 6 bits.

The MAC header and sub-headers are octet aligned.
******Next modified section*************
6.2.3
MAC payload for Random Access Response

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

-
TA: The Timing Advance field indicates the required adjustment to the uplink transmission timing to be used for timing synchronisation (see subclause 4.2.4 of [2]). The size of the TA field is [11] bits.

-
UL Grant: The UpLink Grant field indicates the resources to be used on the uplink. The size of the UL Grant field is [21] bits. The presence of UL grant in the MAC RAR is indicated by R1/R2 field in the corresponding MAC sub-header. For the last entry, UE should deduce whether UL grant included by its RA cause, if it’s caused by DL data resume, i.e. the RACH is caused by receiving preamble allocation by PDCCH, the RAR dose not contain UL grant, otherwise, it contains UL grant.
-
T-CRNTI: The Temporary CRNTI field indicates the temporary identity that is used by the UE until contention resolution succeeds or another Random Access procedure is initiated. The size of the T-CRNTI field is 16 bits. The presence of T-CRNTI in the MAC RAR is implicitly deduced from the RA preamble grouping. The RAR for RAID in non-dedicated group does not contain T-CRNTI, while the RAR for RAID not in non-dedicated group contains T-CRNTI.
The MAC RAR is octet aligned.
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