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Abstract of the contribution: This paper analyzes the issue of paging procedure for CBS based Group messaging delivery which was raised at the latest GROUPE CC. First, the paging procedure of CBS based Group message delivery is explained. Second, the two proposed Options are evaluated with Pros & Cons under the explained paging procedure.
1. Discussion
Last Conference Call for GROUPE the Power consumption issue of legacy UEs when reusing CMAS/ETWS indication was raised. If CMAS/ETWS indication is reused, the legacy CMAS/ETWS capable UEs shall read SIB1 and further SIB10~12 to acquire corresponding cell broadcast messages even this messages is not for PWS. Therefore unnecessary power consumption is expected. Moreover, if a legacy paging procedure is reused for Group Messaging (e.g. Paging Frame/Paging Occasion is calculated based on individual UEs IMSI) then the impact to legacy UEs is not negligible.
Accordingly at the Conference Call, following alternative options were proposed.
Option 1: Introducing a new IE in paging message for identifying group message
Option 2: Paging UE via UE Identity (e.g. Formatting group ID in forms of S-TMSI or IMSI)
Therefore, this paper further analyzes each option and raised more issue which should be discussed in SA2 and addressed to RAN2.

2. Analysis

A) Paging procedure of CBS based Group message
The calculation of legacy Paging Occasion is based on UE’s IMSI, DRX cycle and paging parameters (i.e.  of the eNB. There is always only one paging occasion for each UE in a DRX cycle as Figure 1. 
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Figure 1 Paging Occasion
Therefore, if there is no Group specific Paging Occasion (PO) the MTC UEs should reuse individual paging occasion to receive paging for group messaging. That is, even the group messaging delivery, the Paging Occasion is based on the individual UEs paging occasion. For example, UE “A” belongs to Group 1. UE “A” calculates its own Paging Frame and Paging Occasion based on its IMSI & eNB configuration parameters. So the UE “A” monitors only this PO. Therefore in order to page to UE “A”, eNB should send paging message via the Paging Occasion of the UE “A”. However, the MTC UEs belong to the Group 1 would have random IMSI then their individual Paging Occasion is distributed in a certain period (i.e. DRX cycle). So the eNB should page in every configured PO of the eNB to indicate Group Message delivery for a specific Group. Therefore, every UEs (both legacy UEs and MTC UEs) in that cell may receive the paging including group messaging indication.
B) Comparison Option1&2
Option 1: Introducing a new IE in paging message
Souring company thinks that this approach is simpler and consistent with legacy paging procedure. Since feather specific indication is already introduced mechanism for CMAS/ETWS and adding 1 or 2 bits is acceptable modification for paging message. However the problem of alternative 1 is that Paging False Alarm possibility. For example, there are 100 MTC Groups. In this case the UE belongs to “MTC Group 1” shall read Cell Broadcast message (i.e. SIB1, SIB10~12) even the Cell Broadcast message is not for Group 1. After the UE acquired the Cell Broadcast message and forward to upper layer, then the upper layer can figure out whether the message is designated to that Group based on Messaging Identifier. For this option, the power consumption of MTC UE is major concern.

Option 2: Paging UE via UE/Group Identity (Group specific “S-TMSI”)
This approach does not address Paging False Alarm since only the UEs belong to a specific Group will read Cell Broadcast message. However, this option 2 may result in the shortage of paging message resource. Since this UE Identity (e.g. Group specific S-TMSI) will occupy every paging message across the whole Paging Occasion in order to page to every UE which belongs to designated group. Besides, if a large number of groups exist, the shortage of resource problem will be more serious.
The maximum number of UEs for paging message is 16. However the maximum number of UEs for paging message will be reduced if the Group identities are occupying in a certain period of time. 
	Option
	Pros
	Cons

	1
	· Simple
	· Possibility of Paging False Alarm
· Paging message modification is required

	2 
	· No Paging message modification is required
	· Shortage of paging message resource
· Need to manage and inform Group specific identity


Table 1 Comparison of Options
Therefore, if Group Specific Paging Occasion is introduced then the raised problem of Option 2 “Shortage of paging message resource” will be resolved. However, the UE which is supporting Group feature (i.e. “Message delivery to a group of devices”) should monitor two different Paging Occasions (i.e. UE individual paging occasion, Group specific paging occasion) within given DRX cycle.
3. Conclusion & Proposal
In this paper, paging procedure of CBS based Group message has been explained. Also, the alternative options are analyzed and the corresponding problems have been addressed. It is proposed to discuss above analysis and take the findings into account when SA2 selects proper option.
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