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1 Introduction 
In the last RAN2 meeting it has been agreed that C-RNTI is allocated on per UE basis i.e. one identity cross all the carriers in one eNB. And still there are several other UE specific RNTI need to be discussed i.e. RA-RNTI, Semi-Persistent Scheduling C-RNTI (SPS-RNTI), Temporary C-RNTI (TC-RNTI), TPC-PUCCH-RNTI and TPC-PUSCH-RNTI. This document try to figure out the basic allocation scheme based on progress in RAN1 and RAN2 so far.
2 Discussion
First of all these UE specific RNTIs are linked to the functionality of Random access , semi-persistent scheduling, power control respectively:
	RNTI type
	Linked procedure

	RA-RNTI
	Random access

	TC-RNTI
	

	SPS-RNTI
	Semi-persistent scheduling

	TPC-PUCCH-RNTI
	Power control

	TPC-PUSCH-RNTI
	


Table 2.1
2.1 Random access

In pre-R10 the RA-RNTI is computed as:

RA-RNTI= 1 + t_id+10*f_id                                 
At last RAN1 meeting it has been agreed that cross scheduling is not applied to RA-RNTI and TC-RNTI. This would mean RACH procedure will proceed only between one DL/UL pair for Rel10 UE.  Additionally several meetings ago RAN1 had already come to the conclusion that random access procedure in physical layer is not changed. These conclusion suggest to allocate RA-RNTI per CC and reuse the same rule to compute RA-RNTI is quite straight way.
If RA-RNTI is allocated across CCs then universal index of PRACH resource in frequency domain across CCs should  be introduced to avoid possible collision between Rel10 UEs which RACH procedure is running on different UL/DL CC pairs. Another point is the universal index is not valid for legacy UE i.e. RA-RNTI is allocated per CC for legacy UEs. So in order to avoid possible collision between Rel10 UE and legacy UE, one new offset of RA-RNTI should be introduced.  However these complexity seems not justified for allocation across CC which is believed to ease management of RNTI in eNB. 
Proposal1:RA-RNTI is allocated per CC and legacy rule should be reused
For contention-based RACH procedure the TC-RNTI will be changed to be the formal C-RNTI after contention is resolved for winner. And the TC-RNTI will be deleted for the loser. While for contention-free RACH procedure TC-RNTI is dropped anyway after UE receive RAR message i.e. it can be recycled afterwards. Since at last meeting it is agreed that C-RNTI should be allocated per UE, so TC-RNTI should also allocated per UE for R10 UE.
Proposal2: TC-RNTI is allocated per UE

2.2 SPS scheduling

At last RAN2#68bis meeting it is agreed that only one DL/UL SPS grant is configured to UE. It also looks natural to allocate SPS-RNTI across CCs. 
If SPS-RNTI is allocated per CC then still several SPS-RNTIs should be assigned in RRC signaling. This is because DL/UL grant is signaled by PDCCH signaling after RRC signaling i.e. it is not clear on which carrier will DL/UL grant be allocated unless indicated in PDCCH signaling. At last RAN1 meeting it is agreed that cross scheduling is also applied to SPS-RNTI. It seems also possible to assign only one SPS-RNTI on one specific CC to save resource of identity. However we think it is not justified to always bind cross scheduling feature with SPS service only for saving identity resource.
Proposal3: SPS-RNTI is allocated per UE. 

2.3 Power control
In LS [2] it can be seen that RAN1 agree power control is done per CC. However it is FFS whether cross scheduling is applied to DCI format 3/3A and it is also FFS whether power control could be done per channel. so it is bit early to discuss it in RAN2. So we propose RAN2 to leave allocation of TPC-XXXX-RNTI as FFS.

3 Conclusion 
Proposal1: to RA-RNTI is allocated per CC and legacy rule can be reused

Proposal2: TC-RNTI is allocated per UE

Proposal3: SPS-RNTI is allocated per UE. 
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