3GPP TSG-RAN WG1#86
R1-167720
Gothenburg, Sweden, 22nd - 26th August 2016
Source:
Ericsson

Title:
On Resource Allocation Aspects for eLAA
Agenda Item:
7.2.1.1
Document for:
Discussion and Decision

1 Introduction
As part of the Rel-14 work item on enhanced LAA tasked with specifying the efficient operation of uplink LAA [1], it was agreed that for eLAA PUSCH transmission, one interlace is the basic unit of resource allocation, which is composed of 10RBs for 20MHz and that scheduling of 70 RBs is not supported. Furthermore, in the email discussions following RAN1#85 (email discussion [85-05-02]), the following was concluded.
Conclusion:
· Enhanced LAA can operate without the introduction of legacy resource allocation for UL PUSCH on an LAA SCell. 

· Introduction of optional legacy resource allocation is not precluded for future work items (if agreed). 

Thus, with the focus in enhanced LAA being on allocations based on interlaces, the main remaining issue for resource allocation is the indication of the resource allocations, which is discussed in this contribution.

2 Discussion
The following alternatives were discussed during the email discussion.

· Alt 1: UL resource allocation type 0

· Alt 2: bitmap based resource allocation

· Alt 3: predefined resource allocation patterns with the number of bits being same or less than Alt. 1

· Define all contiguous patterns + the patterns in the set [0+5, 1+6, ….]

· Define all contiguous patterns + other patterns

· Examples provided in R1-164055
· Define some number of patterns based on the number of interlaces allocated

· More patterns for fewer interlaces

· Alt 4: RRC configure between Alt 1 and Alt 2

After much discussion it seems that a potentially acceptable solution is an approach along the lines of Alt. 3. We therefore focus the discussion on solutions based on Alt. 3.

If only contiguous allocations are considered, then 51 RIV entries are necessary which excludes the 4 possible allocations of 7 contiguous interlaces or 70 RBs (agreed to not be supported) from the total of 55 ways in which 1 to 10 interlaces could be allocated contiguously from a set of 10 available interlaces. These 51 options will require 6 bits to indicate. 

It was recognized that due to regulatory constraints, contiguous interlace allocations with a small number of interlaces may not be able to transmit at the maximum allowable power. For these cases, it is beneficial to be able to define more allocation patterns where the interlaces are not contiguous. To increase efficiency, it was also discussed that, if such discontiguous allocations with a small number of interlaces are defined, it would be beneficial to also define complementary allocations so that the remaining RBs can be allocated to a single UE. 
Another aspect that needs to be considered and was discussed during the email discussion is the ability to have some compatibility for potential future enhancements such as PUCCH or PRACH that may need to be multiplexed with data allocations. In this case, it should be recognized that any design that is not interlace based can have a problem in meeting the basic constraint of the number of PRBs being expressible solely as a product of the factors 2, 3 or 5. The table below shows the paucity of the possibilities for the number of PRBs from 1 to 100 that satisfy this constraint. Therefore, it may be useful to be able to indicate some of the allowed allocations that do not amount to a multiple of 10 as part of the resource indication vector in the DCI. Alternately, pruning rules for removing PRBs can be defined but it could be complicated to do this for different combinations of allocations in a way that different regions of the channel in frequency are equally populated.
Table 1: Allowed numbers of RBs that meet the constraint of being expressible solely as a product of the factors 2, 3 or 5 (Green are allowed and pink are not).
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Since the contiguous allocations take only 51 out of the possible 64 code points available with 6 bits, there is a possibility to use many of the remaining code points to indicate some discontiguous allocations. If these remaining code points with 6 bits are not deemed enough, the field can be expanded to 7 bits to provide ample future compatibility. 
Based on the discussion, we propose the following.

Proposal: The resource allocation field should be of length 6 bits with the following
1. 51 code points indicating contiguous allocations (excluding allocation of 7 interlaces)
2. 5 code points for interlaces with 2 PRBs spaced 5 PRBs apart
3. 5 code points for interlaces with 3-5 PRBs
4. 3 code points reserved 
3 Conclusion
This contribution discussed the resource allocation using interlaces and proposed the following.
Proposal: The resource allocation field should be of length 6 bits with the following
1. 51 code points indicating contiguous allocations (excluding allocation of 7 interlaces)
2. 5 code points for interlaces with 2 PRBs spaced 5 PRBs apart
3. 5 code points for interlaces with 3-5 PRBs
4. 3 code points reserved 
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