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Pseudo-CR to TR 43.868-V0.5.0: New RACH Procedure for Devices Configured for Low Priority Access 
1
Introduction
The anticipated incread of mobile stations (MSs) used for “Machine Type Communication” is seen as representing a significant increase on the load experienced by the common control channel (CCCH) and therefore potentially leading to unacceptable levels of congestion. More specifically, the situation could arise wherein a sudden increase in the traffic load, as could e.g. be caused by a momentary traffic spike such as the one modelled by the T2 traffic model of 3GPP TS 23.868 (i.e. near simultaneous access attempts), may congest the CCCH. Especially in the case when this traffic spike is caused by MSs used for MTC and configured for low priority access, it would be most desirable to alleviate the potential impact that this T2 traffic case could have on other services in the network, such as e.g. legacy CS and PS traffic since avoiding such an impact is considered a key performance indicator (KPI). It should be noted that the service requirements (e.g. delay) for an MS used for MTC and configured for low priorioty access are assumed to be less demanding than those for other types of services and therefore access attempts triggered by such devices can be made subject to anti-congestion mechanisms which necessarily result in them experiencing increased delays.
Due to the sudden nature of a T2 type traffic spike, it will be hard – if not impossible – for the network to regulate the load on the CCCH swiftly enough to alleviate the impact this will have on e.g. legacy services by the means currently available in the specifications. Therefore it is considered cruical to specify additional mechanisms so this situation may be solved in an efficient and robust manner which necessarily involves satisfying the KPI referred to above. In addition, these additional mechanisms should preferably not require the network to take any actions, since network based mechanisms are seen as being inherently reactive and therefore insufficiently real time from a performance perspective.
2
Summary of Change

It is proposed that MSs configured for low priority access will be subject to an uplink CCCH access methodology that results in access congestion situations such as the one described above being effectively managed (i.e. as measured by the KPI referenced in section 1 above)without the need for direct intervention by the network. 

This can be acheived by introducing a procedure whereby any accessing MS configured for low priority access will delay the transmission of its first CCCH access request by a random time proportional to a new broadcasted parameter. Any subsequent CCCH access requests transmitted by that MS as part of the current access attempt (i.e. multiple access requests may be transmitted during a single instance of an access attempt) shall thereafter be spread over successively longer periods of time, wherein the increase in delay in-between each such request is given by yet another broadcasted parameter. This is seen as providing a mechanism flexible, robust and real time enough to solve, or at least mitigate the impact of a T2 type congestion scenario as described in Section 1 above.
A detailed desription is provided in the following section(s).
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===== First Change =====
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4.2
Overload control 

4.2.1
General

Overload Control refers to use cases Radio Network Congestion, Signalling Network and Core Network Congestion as described in [2] Annex A.

4.2.2
Description and Analysis

[Editor’s note: This section provides the description and the analysis of the functionality.]
4.2.2.1 CCCH Overload Control

The anticipated incread of mobile stations (MSs) used for “Machine Type Communication” is seen as representing a significant increase on the load experienced by the common control channel (CCCH) and therefore potentially leading to unacceptable levels of congestion. More specifically, the situation could arise wherein a sudden increase in the traffic load, as could e.g. be caused by a momentary traffic spike such as the one modelled by the T2 traffic model of 3GPP TS 23.868 (i.e. near simultaneous access attempts), may congest the CCCH. Especially in the case when this traffic spike is caused by MSs used for MTC and configured for low priority access, it would be most desirable to alleviate the potential impact that this T2 traffic case could have on other services in the network, such as e.g. legacy CS and PS traffic since avoiding such an impact is considered a key performance indicator (KPI). It should be noted that the service requirements (e.g. delay) for an MS used for MTC and configured for low priorioty access are assumed to be less demanding than those for other types of services and therefore access attempts triggered by such devices can be made subject to anti-congestion mechanisms which necessarily result in them experiencing increased delays.

Due to the sudden nature of a T2 type traffic spike, it will be hard – if not impossible – for the network to regulate the load on the CCCH swiftly enough to alleviate the impact this will have on e.g. legacy services by the means currently available in the specifications. Therefore it is considered cruical to specify additional mechanisms so this situation may be solved in an efficient and robust manner which necessarily involves satisfying the KPI referred to above. In addition, these additional mechanisms should preferably not require the network to take any actions, since network based mechanisms are seen as being inherently reactive and therefore insufficiently real time from a performance perspective.

4.2.2.1.1
General Description of Proposed Solution

It is proposed that MSs configured for low priority access will be subject to an uplink CCCH access methodology that results in access congestion situations such as the one described above being effectively managed (i.e. as measured by the KPI referenced in section 1 above) without the need for direct intervention by the network. 

This can be acheived by introducing a procedure whereby any accessing MS configured for low priority access will delay the transmission of its first CCCH access request by a random time proportional to a new broadcasted parameter. Any subsequent CCCH access requests transmitted by that MS as part of the current access attempt (i.e. multiple access requests may be transmitted during a single instance of an access attempt) shall thereafter be spread over successively longer periods of time, wherein the increase in delay in-between each such request is given by yet another broadcasted parameter. This is seen as providing a mechanism flexible, robust and real time enough to solve, or at least mitigate the impact of a T2 type congestion scenario as described in Section 4.2.2.1 above.

This, together with the legacy procedures of 3GPP TS 44.018, is illustrated in Figure 4.2.2.1.1 below. 

 
[image: image1]
Figure 4.2.2.1.1 
Legacy procedure for PS access other than in response to paging.(top left). 






Legacy procedure for all other cases (top right).















New procedure for devices configured for low priority access (lower).
4.2.2.1.2
Detailed Description of Proposed Solution

The legacy CCCH access procedure to be used in GERAN is described in 3GPP TS 44.018, Section 3.3.1.1.2 (‘Initiation of the immediate assignment procedure’), in which the parameters T, M and S are used to determine the explicit behaviour. 

The new RACH procedure for MSs configured for low priority access as described in the previous section can be acheived by introducing two new parameters, ‘RACH_INITIAL_SPREAD’ and ‘RACH_SUBSEQUENT_SPREAD’, which are defined as follows:

If the 3 bit parameter ‘RACH_INITIAL_SPREAD’ is set to 0 then any MS configured for low priority access shall, upon initiating its immediate assignment procedure, act according to the legacy procedures of 3GPP TS 44.018. This means that, for an access attempt other than in response to paging, the first (EGPRS PACKET) CHANNEL REQUEST message will be sent in the first available TDMA frame belonging to the MS’s RACH. For all other cases, the first (EGPRS PACKET) CHANNEL REQUEST message will be delayed by a number of TDMA frames randomly drawn from the uniform probability distribution {0, 1, …, max(T,8) - 1}.  
If, on the other hand, the parameter ‘RACH_INITIAL_SPREAD’ has a non-zero value, then any MS configured for low priority access shall instead, upon initiating its immediate assignment procedure, delay the transmission of the first (EGPRS PACKET) CHANNEL REQUEST message (i.e. the first access request) by a number of TDMA frames randomly drawn from the uniform distribution {0, 1, 2, ……., val(RACH_INITIAL_SPREAD) }, where the val(…) funcition denotes the value of the parameter.
Secondly, if the 3 bit parameter ‘RACH_SUBSEQUENT_SPREAD’ is set to 0, then any MS configured for low priority access shall send any subsequent (EGPRS PACKET) CHANNEL REQUEST message according to the legacy procedures of 3GPP TS 44.018, regardeless of what delay was used for the initial access request when initiating the immediate assignment procedure, as described above. This means that the number of TDMA frames between two successive (EGPRS PACKET) CHANNEL REQUEST messages (excluding the slots containing the messages themselves) is a value drawn randomly for each new transmission from the uniform probability distribution {S, S + 1, ..., S + T   1}. 
If, on the other hand, the parameter ‘RACH_SUBSEQUENT_SPREAD’ has a non-zero value, then any device configured for low priority access shall instead delay the transmission of a subsequent (EGPRS) CHANNEL REQUEST messages by a number of TDMA frames drawn randomly from a uniform probability distribution which is modified for each subsequent access request as follows: 

After sending the first (initial) request – {S, S + 1, …, S + i(T-1)} 

After sending the second request – {S, S + 1, …, S + 2i(T-1)}

After sending the third request – {S, S + 1, …, S + 3i(T-1)]  and so forth… 

…
After sending the kth request (k>1) - {S, S + 1, …, S + (k)i(T - 1)} 

Here, S and T are as per existing parameters where as i is defined as per below, where the val(…) funcition denotes the value of the parameter and the floor(…) function denotes the integer part:

 i = floor(val(RACH_ SUBSEQUENT_SPREAD) * S).

After each uplink CCCH access request transmitted according to the above described procedure, the accessing MS need not monitor the downlink CCCH throughout the entire duration of the Immediate Assignment procedure as is the case today, i.e. until a response is received from the network or the maximum number of access requests has been transmitted for the current access attempt. Instead, the device shall monitor the downlink CCCH only for a limited period of time after transmitting each uplink CCCH access request. The exact value of this period is FFS.     

4.2.3
Result

[Editor’s note: This section identifies the impacts on GERAN specifications resulting from the  functionality.]
The modification to the RACH access methodology will be described by reference [4], subclause 3.3.1.1.2 as descripbed in Section 4.2.2.1.2 above.

The 3 bit parameter ‘RACH_INITIAL_SPREAD’ shall be encoded as:

Bit

Value

321

000
0 
001
1500
010
3000
011
6000
100
10000
101
20000
110
40000
111
Reserved
The 3 bit parameter ‘RACH_SUBSEQUENT_SPREAD’ shall be encoded as:

Bit

Value
321
000
0 
001
0.25
010
0.5
011
1
100
2
101
4
110
8
111
Reserved
Which System Information message this information shall be included is FFS, but one idea could be SI21. Also, the exact values of the broadcasted parameters are also FFS, even though the above indicated values are considered to be reasonable. 
…..

===== End of Changes =====
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Legacy CCCH access procedure �for PS access other than in resonse to paging.








