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1
Introduction

Currently we still have some open issues related to the paging procedures [1], [2] and there were contributions in previous RAN2#58bis meeting proposing a detail paging LTE procedure [3], [4]. One important but not fully exploited issue was identified in [4] that is “the need of paging group in LTE”. This contribution intends for further discussion on this topic and proposes a way forward to close this open issue.
2
Discussion
The supporting reasons of removal of paging group in [4] are
· A shorter TTI of 1 msec and hence the 10 times increased paging occasions compared to UMTS

· The paging indication can be sent on downlink PDCCH while the paging message can be sent on the associated PDSCH. Both the PDCCH and the associated PDSCH are transmitted in 1 TTI.

If we assume to remove the paging group concept completely, then the false alarm probability would obviously increase since the all UE sharing the same paging occasion have to read the PDSCH whenever the paging is indicated in PDCCH. But as explained in [4], the false alarm probability can be reduced due to increased paging occasions thanks to shorter TTI. For example, if we have 10,000 idle UE in a tracking area and TTI is assumed to be 1 msec, 10 UE can be mapped on the same paging occasion. Assuming TTI of 10 msec, a paging group of 10 would be needed to achieve the similar false alarm probability of 1 msec TTI case. From this reasoning, we felt to agree on the proposal to remove the paging group from false alarm probability point of view (see also some numerical examples below of number of UE per tracking area and the number of UE sharing the same paging occasion). 
	Number of idle UE per tracking area
	DRX cycle (second)
	The number of UE sharing same paging occasion

	5,000
	1
	5

	5,000
	2
	2.5

	10,000
	1
	10

	20,000
	2
	10


However, as indicated in [4], we have a still remaining issue of the impact on UE battery life by removal of the paging group. As shown in Figure 1, the UE should have to always decode the downlink PDSCH when the paging is indicated in corresponding PDCCH. A rough estimation of extended UE wake up time is also shown in Figure 2 although the exact UE wake up timing could be further studied by RAN1 and RAN4. Note that, even without the paging group, UE can skip the decoding of PDSCH if the PDCCH does not indicate the presence of paging message in the corresponding PDSCH.   

[image: image1]
Figure 1: Paging procedure with/without paging group 


[image: image2]
Figure 2: impact on the UE wake up time 

3
Conclusions

In this contribution, we reviewed the open issue of need for paging group in LTE and we agreed the reasoning in [4] for the removal of paging group from the false alarm probability point of view. However we believe it is still to be discussed the issue of UE battery consumption and we propose RAN2 to ask RAN1 and RAN4 for their opinions on
· What is impact on the stand-by time of Idle UE if the paging group is not supported in LTE
We can propose to send an LS to RAN1 to investigate the above point to finalise the paging procedure.
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