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1. Introduction
From RAN1#74bis Chair’s, the following open issue related to D2D discovery and communications were identified:
· “PUSCH structure is reused, with:
· Scrambling is to be used for interference randomization
· FFS whether UE-specific or not”

Hereby we propose to address this open issue which has RAN2 aspects.

2. Discussion
2.1. Background
Scrambling codes are used both for uplink (UL) and Downlink (DL) legacy transmissions for interference randomization.
The scrambling sequence which are part of the scrambling codes is (re-)initialized every subframe based on the identity of the cell (Cell ID), the subframe number (within a radio frame) and the Radio Network Temporary Identifier (RNTI) provided by the network. Thus: 
•	each pair UE-eNB has a different (unique) scrambling code in order to randomize intra-cell and inter-cell interference in UL; 
• 	scrambling codes randomize intra-cell and inter-cell interference in DL.

2.2. Use cases
In this section, we propose to discuss RNTI(s) for scrambling codes that may be needed for D2D use cases mentioned below.
2.2.1. Discovery 
In this section, UE specific RNTI for scrambling codes issues are described. 

2.2.1.1. Problems with UE specific RNTI for scrambling code
For discovery use case, UEs would signal their presence to neighbor UEs through discovery beacon which needs to be scrambled.
Based on legacy specifications, UE specific RNTI for scrambling code could not exist without an RNTI and thus require D2D UEs to be in be connected mode to get an RNTI and the other D2D UEs to get the same RNTI to descramble the discovery signals of the discoverer UE thus implying more signaling overhead as D2D UEs would be have to connected at the same time in order to scramble/descramble their respective discovery signals.
Observation 1: UE specific RNTI for scrambling code require D2D UEs to be in connected mode and so imply signaling overhead. 

The above problem related to UE specific RNTI for scrambling code can also be observed in the inter-cell use case where a D2D UE willing to send discovery signal would have to get the neighbor cell‘s D2D UEs’ RNTI so  that all these neighbor D2D UEs could descramble its discovery signal. 
Besides, given the RAN2#83bis October 2013 meeting agreement that “It is possible for UEs to receive D2D discovery message while being IDLE and CONNECTED” it seems inconsistent for D2D UEs to be CONNECTED to receive (and decode) discovery signals, hence providing a UE specific RNTI for  scrambling code is inappropriate.

2.2.1.2. Problems with Pre-defined RNTI for scrambling codes
Assuming pre-defined RNTI for scrambling codes be used, from the RNTI values in the current MAC specification as shown below:
“Table 7.1-1: RNTI values.
	Value (hexa-decimal)
	RNTI

	0000
	N/A

	0001-003C
	RA-RNTI, C-RNTI, Semi-Persistent Scheduling C-RNTI, Temporary C-RNTI, TPC-PUCCH-RNTI and TPC-PUSCH-RNTI (see note)

	003D-FFF3
	C-RNTI, Semi-Persistent Scheduling C-RNTI, Temporary C-RNTI, TPC-PUCCH-RNTI and TPC-PUSCH-RNTI

	FFF4-FFFC
	Reserved for future use

	FFFD
	M-RNTI

	FFFE
	P-RNTI

	FFFF
	SI-RNTI



“, those pre-defined values thereof would have to be selected from the 9 left values reserved for future use (FFF4-FFFC) in order not to impact legacy eNB implementations. 
In order to allow for more interference randomization in the inter cell scenario, several pre-defined RNTI values would be needed. However since there are only few values, we prefer not to make use of them. Besides, having pre-defined values does not allow for cell level interference randomization, flexible network implementation and future extensibility.
Observation 2: Using pre-defined RNTI for scrambling codes is not flexible and makes interference randomization sub-optimal in the inter cell level case.

2.2.1.3. Alternative as Cell specific RNTI for scrambling code
Based on the previous observation, using cell specific RNTI for scrambling code could be a solution to randomize the interference issues also in the inter cell scenario. Serving cell could provide its neighbor cells scrambling codes for D2D discovery so that its serving UEs are able to decode discovery signals from UEs in its neighbor cells. This is due to the fact that “scrambling ID should be common for all those announcing UEs and monitoring UEs in proximity” as said in R2-134368.
As for cell specific RNTI for scrambling codes values, they would be selected from legacy 003D-FFF3 values and broadcast by the cell thus obviating the need for reserved values.
The following Figure shows the flow chart for scrambling and descrambling operations for UEs in the inter cell scenario.
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Figure: Flow chart for Cell specific RNTI for scrambling/descrambling operations
In step 1 and 1bis), serving cells provide D2D RNTI of own cell and neighbor cells to be used for scrambling discovery signals. 
In step 2), D2D UE1 camping on serving cell 1 (under eNB1 coverage) uses provided D2D RNTI_1 to scramble D2D discovery signals.
In step 3) and 3bis), both D2D UE1 camping on cell 1 and D2D UE2 camping on cell 2 perform descrambling of received D2D discovery signals using the serving cell broadcast D2D RNTIs. 
Based on the previous observations, we would like to make the following proposals: 
Proposal 1: Cell specific RNTI for scrambling code for D2D discovery is provided by the broadcasting cell. The transmitter UE uses the serving cell RNTI for scrambling. The receiver UE uses the serving cell RNTI and the neighbor cell(s)’ RNTI(s) provided by the serving cell for descrambling.

2.2.2. Communication
For D2D communication, the aforementioned issues related to UE specific and pre-defined RNTI for scrambling codes still apply because RAN should not make any differences whether the D2D data is related to Discovery or Communication from scrambling operation point of view. Still 2 sub cases are on the table: groupcast/unicast communication and broadcast communication.
For D2D groupcast communication, assuming we have cell specific RNTI for scrambling, it would be inappropriate that D2D group scrambling codes to be broadcast as it would imply that D2D UEs would be able to descramble and so decode D2D data communication from other groups whose it may not be a member. Also on this issue (that a non group member should not be able to decode a D2D communication from another group) which by the way, could be addressed by upper layers, it seems that Group ID information would be needed in order to derive a scrambling code unique for the given group, which implies complexity on UE implementations and also specifications.
On another hand, we think RAN should be agnostic from the group knowledge and so broadcast should be the method for D2D communication provided that some L2 Target ID information (which would include the Group ID incase of group communication) exists.
Observation 3:  Group specific RNTI for scrambling codes for D2D communication are not needed. 
Then, for D2D broadcast communication, the previous Proposal 1 (for Discovery) also applies. 
Proposal 2: Cell specific RNTI for scrambling code for D2D broadcast communication is used by the broadcasting cell. The transmitter UE uses the serving cell RNTI for scrambling. The receiver UE uses the serving cell RNTI and the neighbor cell(s)’ RNTI(s) provided by the serving cell for descrambling.

3. Conclusion
We propose that RAN agrees on the following:
Observation 1: UE specific RNTI for scrambling codes require D2D UEs to be in connected mode and so imply signaling overhead.
Observation 2: Using pre-defined RNTI for scrambling codes is not flexible and prevents from cell level interference management.
Proposal 1: Cell specific RNTI for scrambling code for D2D discovery is provided by the broadcasting cell. The transmitter UE uses the serving cell RNTI for scrambling. The receiver UE uses the serving cell RNTI and the neighbor cell(s)’ RNTI(s) provided by the serving cell for descrambling.
Proposal 2: Cell specific RNTI for scrambling code for D2D broadcast communication is used by the broadcasting cell. The transmitter UE uses the serving cell RNTI for scrambling. The receiver UE uses the serving cell RNTI and the neighbor cell(s)’ RNTI(s) provided by the serving cell for descrambling.
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