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BSS controlled RLC mode selection
1. Introduction
In GERAN A/Gb mode the selection of the RLC mode to be used on the radio interface is currently not in control of the BSS. This is due to the fact that originally, in Rel-97/98, the "RLC mode" was part of the QoS attributes (it was derived directly from the Reliability Class) and therefore decided at non-access stratum layer.
From Rel-99 onwards, it is no longer part of the Rel-99 QoS parameters (i.e. it is not part of the ABQP). Nevertheless it still conveyed to the BSS in the mandatory QoS Profile IE in DL-UNITDATA PDUs (for DL TBFs) or in the (Extended) Channel Request Description IE in the PACKET RESOURCE REQUEST message (for UL TBFs), and the BSS has to act upon it. In other words the RLC mode is commanded to the BSS by either the MS or the SGSN.
But, at least form Rel-99 onwards, the RLC mode should be a "means" to achieve a given QoS (rather than a QoS attribute itself) and, to be useful, should be in full control of the BSS. This is, for instance, the case both in UTRAN and in GERAN Iu mode.
At the moment the RLC mode may be derived (in the MS/SGSN) from the Rel-99 QoS parameters. The only (known) reference to this issue in the standard is in TS 23.107, sub-clause 9.1.2, with the description of the mapping that shall occur whenever the MS, the SGSN, the GGSN and the HLR nodes are of different releases, R97/98 or R99
. 
In the following table an excerpt of Table 7 in TS 23.107 is reported, showing how the Reliability class (and then the RLC mode) could be derived from R99 attributes.

Table 7: Rules for determining R97/98 attributes from R99 attributes

	Resulting R97/98 Attribute
	Derived from R99 Attribute

	Name
	Value
	Value
	Name

	Reliability class
	2
	<= 10-5
	SDU error ratio

	
	3
	10-5 < x <= 5*10-4
	SDU error ratio

	
	4
	> 5*10-4
	SDU error ratio

	
	
	<= 2*10-4
	Residual bit error ratio

	
	5
	> 5*10-4
	SDU error ratio

	
	
	> 2*10-4
	Residual bit error ratio


In particular, the transition between Reliability Class 3 (implying RLC Acknowledged mode) and Reliability Class 4/5 (both implying RLC Unacknowledged mode) only depends on the SDU error ratio. In other words, according to such table, if the SDU error ratio is lower or equal to 5*10-4, the RLC mode will be set to “Acknowledged”, while it will be set to “Unacknowledged” if the SDU error ratio is higher than 5*10-4. 

A given SGSN could probably apply a different mapping rule, but the fact is that some parameters, known only by the BSS (e.g. the specific MS-PCU Round-Trip-Time or the available bandwidth for a given TBF), could affect the optimal choice for the RLC mode, when trying to respect the R99 parameters (e.g. the abovementioned SDU error ratio but also the Maximum/Guaranteed Bit Rate, the Transfer Delay, etc.)
To make a simple example we could think of a service requiring an SDU error rate of 10-3. According to the previous table this would lead to the requirement to use RLC Unacknowledged mode. Now, taking into account that the relationship between the expected SDU error rate and the BLock Erasure Rate (BLER) on the radio interface - in case of no retransmissions - can be simply
 modeled by:
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(where N is the number of radio blocks needed to carry an SDU)
it comes out that the maximum acceptable BLER to respect the requirement is:
	N
	1
	2
	3
	4
	5
	10

	BLER
	10-3
	5*10-4
	3.3*10-4
	2.5*10-4
	2*10-4
	10-4


It is quite evident that, even if N is low, the requirement cannot be met – by current (M)CSs - in nearly all realistic scenarios.

On the other hand, if RLC Acknowledged mode were used, “whatever” BLER (e.g. 10(30% to consider a realistic case) could be compensated by retransmissions, bringing the SDU error ratio virtually down to zero
. This, of course, assuming not too stringent requirements on the Transfer Delay and the availability of extra
 bandwidth with respect to the minimum required one (e.g. to support the Maximum/Guaranteed Bit Rate constraint) in the RLC Unacknowledged mode case,.
More  generally, as mentioned above, the optimal choice for the RLC mode not only depends on the SDU error rate but could also be a function of the Transfer Delay requirement (and the internal MS-PCU RTT, known only at the BSS), of the Maximum/Guaranteed Bit Rate requirement vs available bandwidth over the radio interface (known only at the BSS), the Maximum SDU size (that could give an idea about expected values for N), etc.
2. Proposal

It is proposed to enable the BSS to decide the RLC mode when establishing an UL/DL TBF, i.e. to override the value required by the MS/SGSN, thus enabling the BSS to implement optimized strategies to respect QoS requirements (and aligning the behaviour of GERAN A/Gb to UTRAN/GERAN Iu mode).

If the idea is considered acceptable, for DL TBFs the change would be very easy. No modification is needed to any message in TS 44.060, no impacts is foreseen on mobile stations. Only a sentence is needed clarifying that the BSS may decide its own preferred RLC mode, independently on the one coded in the QoS Profile IE of DL-UNITDATA PDUs.
For UL TBFs, the RLC mode should be inserted in all the relevant messages (e.g. PACKET UPLINK ASSIGNMENT, etc.) clarifying, again, that the “BSS commanded” RLC mode should take precedence over the one required in the (Extended) Channel Request Description IE. 
Since only Rel-6 mobile stations supporting such feature would be able to correctly receive e.g. the modified PUA, a new bit should be inserted e.g. in the MS Radio Access Capability 2 IE, to inform the network that such enhancement (i.e. the sending of the optional field “RLC_MODE” in the PUA) can be used by the network. The bit could be named “Enhanced RLC support” or it could be assumed that a MS indicating “Multiple TBF Capability” is also able to support such new feature. 

3. Conclusion

If the proposal is considered acceptable, a CR to TS 44.060 (for Rel-6) could be presented at next GERAN meeting, enabling the BSS to decide the preferred RLC mode for both DL and UL TBFs.

� Note that this doesn’t seem to put any real requirement if all the involved nodes are R99 compliant


� Assuming that the errors on different RLC/MAC blocks are independent


� Neglecting the undetected errors probability


� The needed bandwidth would be on average 1/(1-BLER) higher than in the no retransmissions case
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