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1. Introduction

There have been numerous very useful contributions on LTE RACH in both RAN 1 and 2. The two main points being addressed for uplink bandwidth request are the formats of unsynchronized and synchronized random access. In this document, we propose our ideas on the mechanisms for uplink bandwidth request both in unsynchronized and synchronized random access.
2. Unsynchronized Random Access and Uplink Bandwidth Request
It has been identified in various RAN 1 contributions that carrying message bits along with preambles is not a good idea for various reasons [1] [2]. We recommend that information be carried in a small number of bits in unsynchronized access. Since a few bits of information may be used for ‘access cause’ [5] and other issues, there may or may not be enough bits available for indicating the amount of bandwidth being requested. As [5] describes, only 5 bits may be available in unsynchronized RACH. So, one approach is for the eNB to allocate a standard amount of uplink resources once it receives the unsynchronized random access preamble. This does not require any bits. 
RAN1 may design the RACH so that more bits are available in unsynchronized RACH. If this is the case, we propose that bit configuration be pre-coded and well known to imply certain uplink bandwidth request amounts. For example if 2 bits are available, let 00, 01, 10, and 11 imply standardized w,x,y, and z amount of uplink resources requested. 
Proposals: 

· If no bits are available for specifying uplink bandwidth request, the unsynchronized random access be used to allocate a standard amount of uplink resources, which are used to request more bandwidth or simply for data transfer. The standard amount depends on the cause of random access.
· If a few extra bits are available for specifying uplink bandwidth request in unsynchronized RACH, the amount specified by each bit combination should be standardized.
3. Synchronized Random Access and Uplink Bandwidth Request 
In synchronized random access, more information bits may be transmitted to the eNB compared to the unsynchronized case. Possibly a message may also be appended to the preamble in the synchronized case [1] [3]. RAN1 contribution [6] specifies that 8 bits might be available for synchronized RACH access. If the groups do not decide to increase the RACH duration, these 8 bits are not enough to specify a UE ID as well as the actual amount of bandwidth requested. In such a case, a standard amount of allocation should be done by the eNB.
If, however, the synchronized RACH is designed so that more bits are available for specifying the UL bandwidth requests, the following may be followed. The available bits will need to be divided amongst identifying the UE that is requesting uplink allocations and the actual amount/change of allocation requested. There have been a number of contributions on reducing the length of identifiers for UEs for random access. After specifying the UE ID there would possibly be a small number of bits available for specifying the characteristics of the uplink allocation requested. We propose the following format of specifying the characteristics of uplink allocation requested.
1. One bit is used to indicate whether

a. the actual amount of uplink allocation is requested, or 

b. a sustained change in uplink allocation from the current sustained allocation is requested 

2. The rest of the bits are used to specify the actual amount of extra data that needs to be transmitted or the change in sustained allocation depending on case a or b above. This set of bits is used as a code to identify the templates that have the details of these uplink allocation specifications. For example for case a, a code of 0010 identifies that the extra allocation is required to transmit 500 bytes of data. For case b, the same code may mean that a change of 10 Kbps increase is requested from the current sustained allocation. 
Sustained allocations and change requests on sustained allocations are described in more detail in [4]. Here, we would like to recap that uplink bandwidth requests that specify change in sustained allocations are useful for variable bit rate QoS traffic such as compressed video and silence suppressed VOIP. Any sustained allocation is in terms of a periodicity of allocations and the amount of each instant of uplink allocations. Most QoS variable bit rate traffic involves the periodicity of data arrival that is constant, but the amount of data in each arrival burst varies. For example due to the compression gains that vary. For such traffic, dynamically changing allocations that do not cost significant overhead to signal to the eNB are most channel efficient. Case b above enables that. The case b requests as above indicate a change in sustained allocation – either to increase it or to decrease it in terms of change in the amount of an allocation burst rather than a change in the frequency of the sustained allocation bursts. 
Since a small number of bits are used to indicate a change in sustained allocation or an actual amount of data, this association needs to be made somehow. We propose the following:
1. An association of bits to their meaning be standardized and well known, so that UEs that are okay with these standardized association use it without any extra communication.

2. A UE is also allowed to change the association of these coded bits to mean other numbers as may be suitable for it depending on its traffic conditions. The eNB thus maintains the association of these coded bits to the proper numbers for each UE.

Proposals: 

If there are enough bits available to identify the UE and specify the change in UL allocations requested, the process should be the following. Otherwise a default allocation should be provided even in synchronized random access.
· Uplink Bandwidth requests in Synchronized RACH be of two types – either they specify the actual data amount for which bandwidth is requested, or they specify the amount of sustained change from the current sustained allocation that is requested.
· Sustained allocations involve periodic allocations with each allocation burst of certain size. Any change in sustained allocations is undertaken in terms of the size of each allocation burst, ultimately indicating a change in the sustained data rate.
· The association of coded bits to their value be standardized but also be allowed to change for each UE. eNB maintains the association of coded bits to their meaning/value for each UE that requests such a change.
4. Conclusion

We propose to discuss the proposals in this contribution and to capture the agreeable parts in the TR. 
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