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1
Introduction
This document discusses two topics in the Random Access Procedure for stage-3 agreement. The first one is about the relation between the Random Access Preamble Grouping and time-frequency resource for random access, which has been also discussed in [1]. The next one is control of Random Access Response. 
2 Random Access Preamble
2.1
Time-Frequency Resource for Random Access

The physical channel specification [2] specifies that the random access burst occupies a bandwidth corresponding to 72 subcarriers (6 resource blocks). We refer this set of 6 resource blocks as one time-frequency RA resource, at least for description purpose in this document. For the flexibility of the system, the possibility that the number of time-frequency RA resources in one radio frame (10ms) is configurable depending on the system bandwidth and the RA load can be considered. The existence of the additionally configured RA resource needs to be explicitly signalled to UEs. 
2.2
Grouping of Random Access Preambles
A set of signatures is allocated for each time-frequency RA resource for each cell. As agreed in the stage-2 specification [3], [4], these signatures are divided into three groups. The signatures of one of the groups (called as group 1 in the following) are assigned explicitly to one UE at a time to be used for the non-contention based access. The other two groups (2 and 3) are used for the contention based access, and their selection is used to “indicate information on size of message 3 or requested resource blocks (FFS) limited by radio conditions.” For the flexibility of the system, the grouping rule is configurable and is broadcast on BCCH. The grouping could in principle be different for different time-frequency RA resources. The simplest example would be such that some of the RA resources are reserved only for transmission of the dedicated signatures (groups 2 and 3 are zero-size) while the rest of the RA resources would be used only for the contention based RA procedure (group 1 is zero-size). 
2.3
Discussion and Proposal
As described in Section 2.1 and 2.2, there can be multiple time-frequency RA resources per frame (10ms), and each of them has multiple Random Access Preambles that can be classified into three groups. 
For the following reasons, we propose to use common grouping configuration for time-frequency RA resources, the existence of which is signalled via BCCH: 

· If the grouping of Random Access Preambles can be configured differently for different time-frequency RA resources, the time-frequency position of RA resource and grouping configuration need to be signalled for each of those time-frequency RA resources separately. On the other hand, if the grouping configuration of Random Access Preambles is common, only one grouping configuration need to be signalled for those time-frequency RA resources. Thus, 

· The common grouping configuration can achieve lower system overhead when the configuration is signalled via BCCH;
· Different grouping configuration for different time-frequency RA resources increases the system complexity by introducing many system parameters. 

· The gain from the flexibility of the different grouping configuration for different time-frequency RA resource would be marginal. 

· RAN2 has agreed that access service class is not needed because the differentiation of the access can be done in msg.3, not in msg.1. For the same reason, applying different group configuration for different time-frequency RA resources in order to differentiate time-frequency RA resources for different services would not be needed. 
· The size of groups should be adjusted depending on the loads of three groups for optimal operation having lower collision probability. If different collision probability is needed for different groups, it can be also achieved by adjusting the size of groups even in the common grouping configuration. Using different grouping configuration for different time-frequency RA resources causes a load imbalance unnecessarily, which could lead to the performance degradation and complexity of the system operation.
In terms of the time-frequency RA resource dynamically allocated by L1/L2 control channel if it exists, it would not be needed to apply the common grouping configuration to it.
Proposal 1: For all time-frequency RA resources, the existence of which is signalled via BCCH, the grouping configuration of Random Access Preambles should be common.
Proposal 2: Proposal just on a terminology. It may be possible to agree to refer to one time-frequency RA resource as one PRACH.

3
Random Access Response

3.1
Stage-2 agreements
The stage-2 specification [3], [4] describes the random access as follows. Here the corresponding part is copied for facilitating the discussion:

-
Semi-synchronous (within a flexible window of which the size is one or more TTI) with message 1;

-
No HARQ;

-
Addressed to RA-RNTI on L1/L2 control channel;

-
Conveys at least RA-preamble identifier, Timing Alignment information, initial UL grant and assignment of Temporary C-RNTI (which may or may not be made permanent upon RRC Contention Resolution);

-
Intended for one or multiple UEs in one DL-SCH message.
3.2
Usage of RA-RNTI

As discussed in Section 2.2, there can be multiple time-frequency RA resources per frame (10ms). Thus, if there is only one common RA-RNTI for all time-frequency RA resources, a certain identifier of time-frequency RA resource needs to be signalled together with RA-preamble identifier in the transport block on DL-SCH. This increases the size of Random Access Response. On the other hand, if different RA-RNTI is associated to each time-frequency RA resource and used for the response to the random accesses in the associated time-frequency RA resource, no identifier for time-frequency RA resource needs to be signalled in the transport block on DL-SCH. Thus, the size of Random Access Response can be smaller. Furthermore, although the number of RA-RNTIs is increased, the UE processing complexity does not increase at all as UEs needs to search for only one corresponding RA-RNTI. 
Proposal 3: Different RA-RNTI is associated to each time-frequency RA resource. The Random Access Response to the random access in a time-frequency RA resource is addressed to the associated RA-RNTI. 

By defining RA-RNTI as proposed above, two modelling approaches can be considered in terms of the selection of time-frequency RA resource and the checking of the corresponding RA-RNTI in the response. One approach is that MAC performs both. The other is that PHY performs both, and the existence of different time-frequency RA resources is totally hidden from MAC. 

Discussion 1: MAC and PHY modelling in terms of the selection of time-frequency RA resource and the checking of the corresponding RA-RNTI in the response should be discussed.
3.3
Scheduling of Random Access Response

As there are multiple Random Access Preambles that are available for the access in one time-frequency RA resource, the number of random accesses that expect the responses in a certain time window can vary very much. If eNB always needs to signal all responses in one transport block per one RA-RNTI, the resultant size of the transport block may reduce the scheduling flexibility of the Random Access Response. 
On the other hand, as the Random Access Response consists of responses to different random accesses, it is possible to divide it into multiple smaller Random Access Responses. If eNB is allowed to transmit these smaller Random Access Responses in transport blocks in different sub-frames within a pre-determined time window, it will not degrade the system performance but can improve the scheduling flexibility [5]. 
Proposal 4: eNB is allowed to divide a Random Access Response into multiple smaller Random Access Responses and transmit them in transport blocks in different sub-frames within a pre-determined time window.

4
Conclusion
In this document, we have discussed the Random Access procedure for stage-3 agreement and made four proposals and one discussion topic.
Proposal 1: For all time-frequency RA resources, the existence of which is signalled via BCCH, the grouping configuration of Random Access Preambles should be common.

Proposal 2: Proposal just on a terminology. It may be possible to agree to refer one time-frequency RA resource as one PRACH.

Proposal 3: Different RA-RNTI is associated to each time-frequency RA resource. The Random Access Response to the random access in a time-frequency RA resource is addressed to the associated RA-RNTI. 

Proposal 4: eNB is allowed to divide a Random Access Response into multiple smaller Random Access Responses and transmit them in transport blocks in different sub-frames within a pre-determined time window.

Discussion 1: MAC and PHY modelling in terms of the selection of time-frequency RA resource and the checking of the corresponding RA-RNTI in the response should be discussed.

Based on these proposals, our text proposal is made on the outline document of TS 36.321. We think that the contents of our text proposal do not overlap with the one from the rapporteur on the reflector, and thus the whole text proposal from the rapporteur is not shown in the text proposal below.
Text proposal to TS 36.321
Beginning of Text Proposal
5.1.1
Random Access preamble selection
Editor’s note:
In this section, the Random Access preamble used by MAC is determined. Both contention based and non-contention based procedures are covered in this section.
A set of signatures is allocated for each PRACH (6 RBs for random access burst) for each cell, and they are divided into three groups. The signatures of one of the groups (called as group 1 in the following) can be used only when assigned explicitly. They are supposed to be used for the non-contention based access. The other two groups (2 and 3) are used for the contention based access, and the selection between two groups is used to indicate information on size of message 3 or requested resource blocks (FFS) limited by radio conditions. The selection within each of the groups 2 and 3 can be randomly done by each UE.

Even when there are multiple PRACHs that are semi-statically allocated in the system, the configuration of groups for Random Access Preambles is common for all of them, and only a single rule of Random Access Preamble grouping is signalled via BCCH.
Editor’s note:
MAC and PHY modelling in terms of the selection of time-frequency RA resource and the checking of the corresponding RA-RNTI in the response is FFS. 
End of Text Proposal

Beginning of Text Proposal
5.1.3
Random Access response reception
Editor’s note:
This section describes the reception of the random access response, the contents of the response and the resulting actions.
Each PRACH (6 RBs for random access burst) is associated with different RA-RNTI in advance, and the association is know to UEs via BCCH or specifications. The response to the random access in a PRACH is signalled in a Random Access Response addressed to the associated RA-RNTI in the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END]. One Random Access Response can intended for one or multiple UEs in one DL-SCH message, but it is not necessary that the responses to all UEs are concatenated into one Random Access Response. The eNB is allowed to divide a Random Access Response into multiple smaller Random Access Responses and transmit them in transport blocks in different sub-frames within the pre-determined TTI window.
End of Text Proposal
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