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1 Introduction

At RAN2#59bis an LS was sent to RAN1 asking for clarification about which information need to be included in the Ra Response from a RAN1 perspective. This contribution further discusses the format of the RA Response and potential requirements on the format.

2 Requirements on the RA Response format

Regarding the format of the RA Response message, a number of questions appear to remain to be answered. A few which immediately spring to mind are:

1. How does the format of the RA Response relate to the ‘regular’ PDU format for DL-SCH?

2. A number of RA scenarios have been identified, a few of which require slightly less information to be provided in the RA Response. Shall there be differentiation between the formats for different RA scenarios.

3. Does the PDU format support inclusion of a fixed or variable number of RA Responses?

4. Is there need for hooks for future extensions?

5. How can backoff control be provided in the RA Response?

2.1 Relation to ‘regular’ DL-SCH PDUs
As the RA Response has been agreed to be sent on DL-SCH, it may seem natural to base the RA Response PDU format on the current DL-SCH PDU format. However, there are a few aspects of the RA Response which call for special attention. Two of these are:

· RA Response is addressed to RA-RNTI;

· UE complexity for processing of the RA Response. 

Since special addressing is used for the RA Response message, the format for RA Response PDUs can be treated independently from the regular DL-SCH PDU format. To what extent this opportunity shall be exploited needs further discussion.

One reason for considering a special PDU format for the RA Response could be the UE processing complexity. From the UE side, it would appear beneficial to be able to quickly find out whether a response corresponding to the preamble which was used by the particular UE under consideration is included in the PDU. Preferably without requiring detailed parsing of the information included in the RA Response. To this end, a header format which indicates the preamble identifiers for which responses are inlcuded in the PDU would appear beneficial.

2.2 RA Scenario response differentiation

Information which has been identified to be needed in RA Responses include:

· RA preamble identifier

· Timing advance

· Uplink grant

· Temporary RNTI

· Backoff control information [FFS]

Not all information is required for all access scenarios. It has been mentioned that for contention-free access T-RNTI is not required. For the particual case of DL data arrival also the uplink grant may be omitted. It is still FFS, however, whether this kind of differentiation is needed and what would be the gains and the impact on RA Response format complexity. 

To our understanding the gain of omitting the T-RNTI is limited and the additional complexity of special treatment for these cases appear unjustified. 

Regarding omission of the uplink grant, the benefit of doing so partially depends on the pending LS reply from from RAN1. We believe it would beneficial to keep the protocol simple and propose to discuss the need for special handling of DL data arrival.

2.3 Fixed or variable number of responses

Considering the fact that the number of detected preambles varies and, hence, the number of responses which are due for transmission, there does not seem to be a complexity difference between supporting fixed or variable number of responses. In case of fixed number, a presence indicator would seem to be needed for each response. In case of variable number, an extension field could indicate more responses are following.

We therefore propose to support a variable number of RA Responses per PDU.
2.4 Future extensions

While we currently don’t envision extensions it would seem wise to enable inclusion of additional information for future releases terminals. We propose to discuss the need and mechanism for such extension. Two approaches envisioned are:

· Release indicator in headers/sub-headers
· Possibility to extend the information included in the RA Response payload

It is noted that the former would seems to imply a need to duplicate responses for different release UEs since the eNB is unlikely to know the release of the UE at the time of transmission of the RA Response.
2.5 Backoff control

If backoff control is agreed to be provided with the RA Response, it would seem natural to consider including it as some form of control element easily distinguishable from preamble response elements. Regarding the number of such control elements, we envision need for only one backoff control element per RA Response PDU.

3 Baseline PDU structure

As a starting point for the discussion we propose to consider the following PDU formats.
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Figure 1: Simple header based RA Response format with one data format and
 one control format for e.g. back-off control.
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Figure 2: Simple Header-less RA Response format with one data format and
 one control format for e.g. back-off control.
Regarding the uplink grant format, we believe it would be beneficial to reuse a grant format specified for the PDCCH less the CRC; possibly also less NDI and/or IRV.

4 Proposal

We propose to discuss and agree on the RA Response PDU format requirements and if possible also a format.
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