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1 Introduction

In RAN2#113bis-e, paging groups are discussed and following agreements are made.

	· If we go for network controlled subgrouping, If the network chooses to not provide specific subgrouping information, there will be configuration option where subgrouping can be supported by randomization (by UE-ID). 

· We adopt Network controlled subgrouping (based on individual UE characteristics, not specified or limited to paging prob as EUTRA, possibly with additional randomization)




In RAN2#114e, issues on which node is responsible for grouping assignment are discussed and following agreements are made.
	The following is supported:

· CN is responsible for allocating UEs to UE paging subgroups based on UE characteristics
· Use same UE subgroups when in RRC_IDLE and RRC_INACTIVE



Although CN-assigned grouping is agreed, there are still some open issues, e.g., how to determine the final grouping ID in RAN side and how to deal with the co-existence of UE-ID based grouping. In this contribution, we provide our views on these open issues.
2 Discussion 
2.1 CN-assigned grouping
When CN assigns grouping ID, it can take whatever UE characteristics it can get into account, and the procedure and corresponding NAS messages will be specified in CT1. In our understanding, CT1 needs to specify a maximum grouping number for CN assignment. However, this does not necessarily mean that AS layer should adopt the same maximum grouping number. This is because that the grouping number in AS layer may be restricted by some radio resources or signaling, e.g. DCI bit in PEI or paging PDCCH. In any case, RAN should be able to determine on its own the supported maximum grouping number for CN paging (e.g. named as numGroupsCN) and UE should convert the CN assigned grouping ID to the final grouping ID used in RAN by taking modulo operation. Note that, this new parameter can also be used as an implicit indication on whether the current cell supports CN-assigned grouping.
Proposal 1 Network can broadcast whether to support CN-assigned grouping and this can be implicitly indicated by its supported maximum grouping number for CN grouping.
Proposal 2 UE determines the final grouping ID used in RAN by taking module operation to CN-assigned ID against the cell’s supported maximum grouping number for CN grouping.
2.2 UE ID-based grouping
In our understanding, whether to assign grouping ID is totally up to CN, e.g., if UE characteristics are not very clear, CN may not assign any grouping ID to the UE. In such case, there should still be means for RAN to adopt random grouping, according to the above RAN2#113bis-e agreements. For random grouping, UE ID will be used. To derive the grouping ID, network needs to broadcast the supported maximum grouping number for random grouping (e.g. named as numGroupsRandom), and UE determines the final grouping ID to be used in this cell by taking modulo operation to UE-ID against numGroupsRandom.
Proposal 3 Network can broadcast whether to support UE ID-based grouping and this can be implicitly indicated by its supported maximum grouping number for UE ID-based grouping.
Proposal 4 UE determines the final grouping ID used in RAN by taking module operation to UE ID against the cell’s supported maximum grouping number for UE ID-based grouping.
2.3 Coexistence of CN-assigned grouping and UE ID-based grouping
From UE’s perspective, some UEs may be assigned with grouping IDs by CN and some others may not, depending on CN implementation. When these UEs are in the same cell, false alarm issue exists among them. Given that both group UEs’ power saving needs are equal, we think RAN should support CN-assigned grouping and UE ID-based grouping at the same time, in order not to discriminate any particular group. Since the two grouping schemes are independent and the modulo operation may generate the same final grouping ID, further grouping ID partitioning is required to mitigate false alarm among the two grouping schemes. A simple way is to have different starting grouping ID for different grouping scheme, e.g., one scheme uses the pool {0, 1, 2, 3} and the other uses the pool {5, 6, 7, 8}.

Proposal 5 Final grouping IDs determined by CN-assigned grouping and UE ID-based grouping should not overlap with each other, e.g. to define different start grouping IDs.
3 Conclusion
Based on the discussion in section 2 we have following proposals:
Proposal 1
Network can broadcast whether to support CN-assigned grouping and this can be implicitly indicated by its supported maximum grouping number for CN grouping.
Proposal 2
UE determines the final grouping ID used in RAN by taking module operation to CN-assigned ID against the cell’s supported maximum grouping number for CN grouping.
Proposal 3
Network can broadcast whether to support UE ID-based grouping and this can be implicitly indicated by its supported maximum grouping number for UE ID-based grouping.
Proposal 4
UE determines the final grouping ID used in RAN by taking module operation to UE ID against the cell’s supported maximum grouping number for UE ID-based grouping.
Proposal 5
Final grouping IDs determined by CN-assigned grouping and UE ID-based grouping should not overlap with each other, e.g. to define different start grouping IDs.
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