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Optimized MS synchronization in EC operation  


introduction
The objective of this technical paper is to present performance impact on EGPRS mobiles, when EC-GSM-IoT mobiles are multiplexed along with EGPRS mobiles on same set of PDCHs and need to be sent synchronization RLC blocks. The 360 ms synchronization requirement is stated in TS 43.064 [1] and TS 45.008 [2].
3GPP TS 43.064  
Section 6.6.4.1.1.2 states “For mobile station synchronization reasons, if GPRS, EGPRS or EGPRS2 mobile stations using a multislot configuration only compatible with their GPRS multislot class are multiplexed on the PDCH, at least one downlink radio block every 360ms shall be transmitted to each MS with a coding scheme and a modulation that can be decoded by that MS”.
3GPP TS 45.008
Section 10.2.2 states “For synchronisation purpose, the network shall ensure that each MS with an active TBF in uplink or downlink receives at least one block transmitted with a coding scheme and a modulation that can be decoded by that MS every 360 millisecond interval (78 TDMA frames). As an exception, the network shall not allocate any DL blocks to an MS with an active UL TBF in EC-EGPRS mode for the duration of a fixed uplink allocation (see 3GPP TS 44.060 [19])”. 
The above statements are applicable for GPRS, EGPRS and EC-GSM-IoT devices inclusive of   both DL TBF’s and UL TBF’s. DL TBF when it is active and the BSS does not have data to be scheduled for a duration greater than 360 ms. In UL TBF case the 360 ms synchronization requirement is implied for period other than FUA as mentioned above in 3GPP TS 45.008. 

PROBLEMATIC scenario 
The following example illustrates the potential throughput problem incurred by EGPRS and GPRS mobile users in a scenario where BSS serves both EC and EGPRS DL TBFs under same Timeslots and EC device is sent with a sync RLC block whereas other mobiles are being served with DL data blocks.
Figure1 depicts 360ms synchronization requirement applied to EC device with DL TBF in CC1. This scenario is equivalent to the synchronization requirement being complied with EGPRS mobiles and thereby no impact.          
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[bookmark: _GoBack]     Figure 1: Synchronization requirement applied to EC device with DL TBF in CC1.
Figure 2 depicts 360 ms synchronization requirement applied to an EC device with DL TBF in CC4. A valid RLC block is sent to satisfy requirements mentioned in section one above. It is assumed that MS6(EC-CC4) needs second sync block after 300 ms since there is a possibility that MS6 could have decoded the first sync combining first few repetitions and in second sync case the mobile successfully decodes the RLC block only after receiving it in last few repetitions.
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      Figure 2: Synchronization requirement applied to EC device with DL TBF in CC4.
Following observations are made:
· When a sync block is sent as above for CC4 device all other CC1 to CC4 device that are scheduled on same TSL’s(TSL 0 as start timeslot) shall be able to decode and thereby can comply with sync requirement, provided all of them do not have data to be scheduled. 
· Five combinations of four TSL’s are possible in one TDMA frame, For example if the start timeslot variation means additional sync blocks for CC4 devices on each set of 4 timeslots.
· Similarly same issue exists for CC2 and CC3 devices that do not share TSL’s when starting timeslot varies
· EC-GSM-IoT devices in CC2 and CC3 also need more resources (4 and 8 radio block periods respectively) to comply with 360ms sync requirement. If there is combination of EC-GSM-IoT devices which have data to be sent and which have not, in that case the radio block periods are predominantly occupied to comply with 360 ms requirement and less radio block periods are available to send actual data to other EGPRS and GPRS devices.        
Proposals
Proposal 1
3GPP TS 43.064 needs to be aligned to that of 3GPP TS 45.008 with an additional clause for adding synchronization requirement for EC-GSM-IoT devices.
Proposal 2
The sourcing company proposes to have this synchronisation time increased for CC3 and CC4 devices. A draft CR to 3GPP TS 43.064 and TS 45.008 is required with following changes. The synchronization requirement for CC3 devices shall be relaxed to 720ms and for CC4 devices to 1440 ms.
summary 
The current 360 ms synchronization requirement in specifications needs to be modified for EC-GSM-IoT devices that have assigned DL coverage class being CC3 or CC4 to ensure improved resource efficiency for multiplexing legacy GPRS and EGPRS devices with EC-GSM-IoT devices. Thus it is proposed to relax the synchronization requirement for CC3 devices to 720ms and for CC4 devices to 1440 ms. Corresponding CRs to 3GPP TS 43.064 and 45.008 are provided to this meeting [3] and [4]. 
If the above described problem (section 2) not properly addressed it may lead to significant impact to EGPRS and GPRS user throughput in a network that allows multiplexing of GPRS, EGPRS and EC-GSM-IoT devices. 
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