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1
Introduction

At WG2#59 the principle of eNB being able to implement RACH access control was agreed, but a number of issues remained undecided. At WG2#59bis the open issue of whether backoff should be applied to first signature transmission was discussed but no conclusion could be made. This Tdoc proposes that RAN2 should revisit this topic. 

2
Discussion

At RAN2#59 it was agreed that an eNB should be able to control access attempts by indicating whether UEs should apply access control rules before deciding to transmit a signature in a RACH opportunity. Furthermore, it was agreed that the access control rules (FFS) should apply to second and subsequent RACH access attempts. What was not decided was whether backoff should be applied to the first signature transmission in special cases; the mechanism by which a UE detects that backoff is needed; and the access control rules.

At RAN2#60, contribution [1] provided simulation results that showed that, when loaded by Poisson events, a backoff mechanism, which is applied only to second or subsequent attempts at transmitting a signature, could control overload effectively at high levels of RACH loading. Furthermore, it was shown that, at these high levels of load, enabling backoff to be applied to first transmissions does not reduce UE access delay significantly. However, it did not prove possible to agree that backoff need not be applied to first signature transmissions.

It is thought that the reason that it could not be agreed to omit backoff from the first signature transmission were concerns that it would not be optimum when certain events trigger large numbers of first signature transmissions to take place simultaneously e.g. as a result of MBMS counting. 

For the case of MBMS counting, it is clear that, if overload control (backoff) is not applied to the first transmission, it is quite possible that a failure to select probability factors carefully could result in a large number of UEs seeking to access RACH simultaneously. Session start for an MBMS service for which a UE service request is required or for which UEs are required to move to RRC Connected state could also result in similar difficulties.  However, even in such an overload condition, if the eNB responds with overload control signalling with msg 2, the load could be dispersed in the next RACH occasion. Unfortunately unless the overload control discriminates by access cause, non-MBMS access attempts will also be dispersed and incurr equal delay. 

In such overload conditions, which are predictable at eNB, for overload control on the first transmission to be effective, the eNB would need to configure suitable values in advance of signalling the counting commands, it being assumed that normally dispersal of access attempts would not be applied in order to minimise delay under normal operating conditions. It is suggested that it would be better to implement the distribution of MBMS related requests via the MBMS protocol rather than through the RACH overload recovery mechanism. For example, UEs responding to MBMS counting could be required to implement a random delay before starting the RACH access procedure. The random delay parameters could be signalled with the MBMS counting control and would be independent of the RACH overload control operating at the MAC layer. UEs accessing for non-MBMS purposes would not be affected by the dispersion applied to the MBMS access. A similar principle already exists in R6 with the use of MBMS specific persistence.

For the case of large groups of UEs arriving together, e.g. in a vehicle and triggering TA updates or MBMS service requests, the onset of RACH overload cannot be predicted by eNB and consequently it cannot pre-configure overload control parameters.  In these cases, even if overload control is applied to first transmissions, unless a suitable dispersion parameters are always enabled, which would result in a general degradation of UE RACH access, overload will occur. It is suggested that it would be best to accept that one RACH occasion is overloaded and allow MAC to implement dynamic overload control to prevent overload in subsequent occasions. It is also questioned whether the scenario is realistic. If RACH occasions are separated by 10ms intervals, the distance traversed by a vehicle in 10ms when travelling at 100km/hr is 0.27m. It is suggested that for all UEs, or even a significant fraction of the UEs, travelling in a vehicle to be triggered by movement to respond in a particular 10ms slot would be extremely unlikely.

Because of the advantages in not requiring a UE to verify whether it should apply a backoff delay or probability test before it makes a first RACH signature transmission i.e:

· If the UE has to obtain the overload control parameter from BCCH, then it must either receive BCCH before making the attempt, which could introduce a delay of several times 10ms, or the speed with which the overload parameters can be updated is limited to the SIB update rate,

· If the UE obtains the overload control parameter from the eNB response to a RACH occasion e.g. in the DL-SCH part of msg 2 or via a dedicated message (via an overload RNTI on PDCCH) introducing an additional delay of around 10ms to RACH access.

It is therefore proposed that it be agreed that:

P1:
RACH overload protection (backoff) should not be applied to the first transmission

P2:
Procedures that are known to result in simultaneous RACH access by multiple UEs e.g. MBMS counting, should implement a dispersal mechanism as part of the procedure and separate from the RACH overload mechanism. 

If it is agreed that RACH backoff need not apply to the first signature transmission, the question of how RACH backoff can be signalled to UEs can be addressed. Three possibilities can be identified:

1. It could be signalled together with parameters on BCCH.

2. It could be signalled together with parameters in the DL-SCH part of msg 2.

3. It could be signalled using a dedicated RNTI on DPCCH, the parameters being included in an associated DL-SCH resource.

Option 1 limits the rate at which the overload control can be modified e.g. perhaps every 80ms or greater. Option 2 would enable a fast response i.e. the parameters could be revised for each RACH occasion but there is an overhead cost of one bit in every msg 2 DL-SCH transmission. Option 3 removes this one bit overhead but requires a UE that is making a RACH access to monitor two RNTI. On balance it is proposed that option 2 represents the best option.

P3:
Where RACH signature overload parameters are required they should be transmitted within the DL-SCH part of msg 2.

There are possibly two well-known methods by which a UE can be required to implement backoff:

1. The UE can be required to apply a random delay e.g. uniformly distributed within a period [0, T] before using a RACH occasion.

2. The UE should apply a probability factor test for each successive RACH occasion and only transmit a signature if the test is passed.

The second option should enable a more dynamic control i.e. the probability factor can be revised for each successive RACH occasion, but the delay distribution is exponential rather than uniform i.e. in option 1 the delay ha an upper bound. No strong preference is expressed in favour of either option here and it is suggested that this issue could be examined later after the method of signalling RACH overload control has been decided.

3 Conclusion

The following proposals have been made in this Tdoc:

P1:
Overload protection (backoff) should not be applied to the first transmission

P2:
Procedures that are known to result in simultaneous RACH access by multiple UEs e.g. MBMS counting, should implement a dispersal mechanism as part of the procedure. 

P3:
Where RACH signature overload parameters are required they should be transmitted within the DL-SCH part of msg 2.

It is requested that these be discussed to see if they can be agreed.
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