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1
Introduction

At WG2#57bis the topic of Access Services Classes, Access Service Classes and RACH partitioning was discussed [1] but no conclusion was drawn; further contributions were invited. This Tdoc does not seek to clarify whether priority access mechanisms for particular access classes should be supported in LTE, but does propose that priority access, should it be required would be best provided via an overload backoff/ barring mechanism rather than via RACH signature partitioning and/or the application randomised delay before attempting access under normal conditions.

2
Discussion

In UMTS there exist the concepts of Access Class (AC) and Access Service Classes (ASC). There are 16 ACs with the associations: 

AC = 0-9
Normal UEs with the value assigned to a particular UE being random

AC = 10
Emergency call

AC = 11
PLMN use

AC = 12
Security services

AC = 13
Public utilities

AC = 14
Emergency services

AC = 15
PLMN staff

Cell access can be barred to particular AC via SIB 3/4. ASC provides a method of combining AC for the purposes of RACH partitioning. Each AC (0-9 are treated as one entity) can be associated with one ASC. There are 8 ASC values and the association is signalled in SIBs 5/6. At one extreme all AC could be assigned to a single ASC.

RACH resources (signatures and sub-channels) can be partitioned on a basis of ASC i.e. certain combinations of signatures and sub-channels ar assigned to particular ASC. In addition, in UMTS UEs, with the exception of UEs with ASC=0, are required to apply a random delay before commencing power ramping. This delay is based on a dynamic persistence value (SIB 7) and it is possible to modify the value of the persistence parameter for particular ASC via scaling factors that are transmitted in SIB 5/6 thereby increasing the delay applied by certain ASC.

At WG2#57 it was questioned whether similar partitioning of RACH resources on the basis of AC/ASC would be required and recommended that RACH partitioning should be avoided unless absolutely necessary [1]. No conclusion was made.

It is proposed here that there should be no partitioning of RACH resources on the basis of AC/ASC, nor any use of random delay prior to commencing RACH power ramping under normal circumstances. Instead, it is proposed that differential access control taking account of AC could be provided via the application of dynamic, AC dependent, backoff/ blocking under circumstances of overload.

It is assumed that partitioning of RACH resources on the basis of AC/ASC fulfils two functions. Firstly, it can provide a higher ratio of resources to applied load for some AC/ASC, and hence a lower contention probability, at the expense of other AC/ASC and, secondly, it can provide an indication to the eNB of the AC/ASC of the access attempt and hence priority can be given to particular classes when overload occurs. However, RACH partitioning could result in degraded performance should the predicted load per partition be in error and a partitioned RACH would be less able to accommodate load peaks resulting in higher contention rates than would be the case with unpartitioned resources.

For LTE it is proposed that under normal circumstances the RACH should be lightly loaded and therefore in order to minimise access delay and the risk of contention there should, for normal operation:

· There should be no use of pre-power ramping delay. UEs should commence access using the first available RACH resources. Consequently there would be no use of persistence and AC based persistence during normal operation.

· There should be no use of RACH partitioning based on AC/ASC.

Under normal operation therefore the eNB would not be able to detect the UEs AC until message 3 at the earliest. It is suggested that this would be of no consequence unless overload conditions exist. Should overload conditions exist e.g. the eNB is not able to respond to all signatures that are detected or high signature use is detected possibly indicating that contention is occurring, then it could be desirable that the eNB gives priority to UEs with particular AC.

One method of enabling the eNB to give priority to certain AC in overload conditions would be the mechanism [2]. This proposes that in overload conditions, the msg 2 response (L1+L2 (RA-RNTI) +DLSCH) or P-BCH could convey backoff control parameters that are applicable for the next RACH occasion.

The AC dependent factors that are contained in the back-off control message could take the form of temporary blocking of the RACH occasion for particular AC applicable for the next RACH occasion e.g. via an 8 bit bitmap, or via AC dependent scaling of the backoff persistence factor signalled in the (L1+L2 (RA-RNTI) + DLSCH)/ P-BCH. Such scaling factors could be pre-defined and signalled on BCCH in a similar manner to that currently used with UMTS.

4
Conclusion

It has been proposed that should differential AC dependent RACH access be required for LTE then this should be implemented not via RACH partitioning but via a dynamic backoff control mechanism, of the form described in [2] using AC dependent backoff control applicable to the following RACH occasion.
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